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FILM FOR SEMICONDUCTOR AND SEMICONDUCTOR DEVICE
MANUFACTURING METHOD

TECHNICAL FIELD

[0001] The present invention relates to a film for
semiconductor and a semiconductor device manufacturing
method (that is, a method for manufacturing a

semiconductor device).

BACKGROUND ART

‘[0002] According to the recent trend of high
functionality of electronic devices and expansion of
their wuse to mobile applications, there 1is an
increasing demand for developing a semiconductor
device having high density and high integration. As a
result, an IC package having high capacity and high

density is developed.

[0003] In a method for manufacturing the
semiconductor device, a bonding sheet 1is, first,
attached to a semiconductor wafer made of silicon,
gallium, arsenic or the like, and then the
semiconductor wafer is fixed using a wafer ring at a
peripheral portion thereof and is diced (or segmented)
into individual semiconductor elements during a dicing

step.

Next, an expanding step in which the
semiconductor elements obtained by the dicing are

separated from each other and a pickup step in which



MANUFACTURI NG METHOD TECHNI CAL FI ELD [0001] The present invention rel ates
to a filmfor sem conductor and a sem conductor devi ce manufacturing net hod
(that is, a nethod for manufacturing a sem conductor device). BACKGROUND
ART [0002] According to the recent trend of high functionality of
el ectroni c devices and expansion of their use to nobile applications, there
I's an increasing demand for devel oping a sem conductor devi ce having high
density and high integration. As a result, an | C package havi ng high
capaci t ytaed seppgraeadi teniscardetbped.e JO0O3t s namet hodf loe danpf &ctair i ngt he
seniconductoneggvic a ondin? sheet first. attached to

f

som condieEar- St BFtradch DY SPEFedn TR MR eF sR oo OP EREFISEST and t hen

the sem eoreieaitd wafeer tiranfdpeadralgi Nthteo Waf ediki Ngowdiagpestperial portion
thereof and i s diced (or. segnented) intq individual sem conductor elenents

during aviGithg® 3¢ Bp PiNgkad aHex pfibi RGBS tRIhi @heRent 1s mounted

onto a metal lead frame or a substrate (e.g., a tape
substrate, an organi¢ hard substrate). In this way,

the semiconductor device can be obtained.

[0004] Further, by laminating the ©picked up
semiconductor element- onto another semiconductor
element during the die bonding step, it 1is also
possible to obtain a chip stack-type semiconductor
device including a plurality of semiconductor elements

in one package.

[0005] As the bonding sheet which can be used in
such a method for manufacturing a semiconductor
device, a bonding sheet in which a first adhesive
bonding layer and a second adhesive bonding layer are
\laminated together in this order onto a base film is

known (for example, Patent Document 1).

[0006] As described above, this bonding sheet is
attached to a semiconductor wafer in the above dicing
step. During the dicing step, cutting 1lines are
formed so that an edge of a dicing blade comes down to
the base film, to thereby dice the semiconductor wafer
and the two adhesive bonding layers into a plurality

of parts.

Thereafter, during the pickup step, the two

adhesive bonding layers are peeled off from the base



sem conductor elenents obtained by the dicing are separated from each ot her
and a pickup step in which the separated sem conductor elenents are picked
up are carried out. Thereafter, the picked up sem conductor elenents are
transferred into a die bonding step in which each picked up sem conduct or
el enment is nounted onto a netal |lead frame or a substrate (e.g., a tape
substrate, an organic hard substrate). In this way, the sem conductor

devi ce can be obtai ned. [0004] Further, by |am nating the picked up

sem condddflor =t esentimotdofanet hehe:sehiatwn@mx;totoelt@m}dupiing tue die

bondi ng st ep, 055| e to_obt a chip stack- type sem conduct or
devi ce i ficl U(Teﬁ[bl%orb‘ﬁl gf’% es"é?ﬁlEondgé?‘G‘rt el enents Ffi€one ge.

[0005]A5sreh@d&mlh@go§heaiaﬁw)ch gageladisedwi Bhsuahe n@ibed fafwo
manuf acturing a sem conduct or device, a bonding sheet in which a first

adhesi veaBbe@ e | Rp@d I dayedshd adiesi DeCkERdi We It8Rr 2aPeSidif nat ed
t oget herbb?ldtlmo% Q%g%rrgonéPe %"%?% fb&rmﬂo%ckm&“tﬁlfor%&ﬁ?g@hﬁu% nt

Docunent 1) escri be ove, this bonding sheet is attached to a
sem cond@étemerwaf ebtiaindate Bvovdhali dileg g epe Burhagathel ekrdi dgastep,

cuttlngll e S ap, ed of | CJ ade cones down to
t he base :}I n%1 a%fb%gere ) %l%%%{‘%egggm%ggn&uog%%irﬁ%gtg and the two adhesive
bondi ng layers into a pl urality of parts.

[0007] Meanwhile, equipment referred to as a die

bonder is used during the pickup step.

FIG. 6 1is a view (sectional wview) showing an
appearance in which a semiconductor element is picked
up using the die bonder, and then mounted onto a
substrate. In. this regard, in the following
description, the upper -side in each of FIG. 6 will be
referred to as “upper” and the lower side thereof will be

referred to as “lower”.

[0008] A laminated body 200 shown in FIG. 6
includes a bonding sheet 210 in which a base film 211,
a first adhesive bonding 1layer 212 and a second
adhesive bonding layer 213 are laminated together in
this brder from a lower side thereof, and. a
semiconductor wafer 220 laminated on the bonding sheet
210. When the dicing. step 1is carried out on this
laminated body 200, the semiconductor wafer 220, the
first adhesive bonding layer 212 and the second
adhesive bonding layer 213 are diced, to thereby
obtain chips 230. Each chip 230 comprises a diced
semiconductor wafer (semiconductor element) and diced

adhesive bonding layers).



Thereafter, during the pickup step, the two adhesive bonding | ayers are
peeled off fromthe base filmat an interface therebetween, to thereby

pi ck up a sem conductor elenent (that is, the diced sem conductor wafer)
together with the diced two adhesive bonding | ayers. The picked up two
adhesi ve bonding | ayers are used for bonding the sem conductor el enent
obtained by the dicing to a netal lead frame (or a substrate) during the
di e bondi ng step. [0007] Meanwhil e, equipnment referred to as a die bonder is
used during the pickup step. FIG 6 is a view (sectional view

show ng ear anc n which.a nduc Qs el erent .S pi usi ng
the die E@Rggﬁ, and ﬁﬁgﬁ nnﬁnt%ﬁeongén§e§Ub§ ratg PH t 'S Fﬁggrd%Pln t he
fol | owi ngidescriupti ene tbRipRPER36i deébtait@eh ehriigh 6 tid | dieireferred to
as "upper"” and the | ower side thereof will be referred to as "l ower".
[0008] A F&@FhatdF bbi§EEE TshdvitE T n°BEE, 36 4R tHREa26dndi ng sheet 210 in

which a base film 211, a first adhesive bonding layer 212 and a second

adhesi ve bonding layer 213 are |l am nated together in this order froma
| ower srdémﬂﬁkeof EhéSadmﬁnb@m@aet@ﬁQM#@¢lQQ@SI@ﬂ¢@&e§tonh%Pbondrng

sheet 21Q gﬁﬁﬂ: 951 €RghS £ALTL % Q5 gbsé ngg d hpdy 200,
t he sem conduct or wa rtgid?}tﬁe first g €si ve bon I ng g% 12 and t he
second atleegieze bmomﬂqxlhgetiﬁg3uhe dubatrametheﬂemwamnalQQWHms 230.
Each chi 'éﬁﬁ a diced. sem onducto fe &se co or el ement)
and di ced™ eEP@ e’%ﬁdrﬁﬂl%ﬂ&ﬁ%?? ré%%ﬁ £§ é&ﬁngiéﬁ?%homn in
FIG 6 the collet 260 so as to be freely moved. The collet

260 is configured so as to be transferred from a stage

for mounting the laminated body 200 to a stage for

mounting the substrate 240 in the state of absorbing

the chip 230.

[0011] During the pickup step, the chip 230 1is
picked up by the collet 260, and then mounted onto the
substrate 240. Thereafter, the chip 230 is pressed
onto the substrate 240 while being heated by the
heater 270 so that the chip 230 1is bonded to the
substrate 240.

[0012] However, there is a problem in that
efficiency of picking up the chip 230 and a yield

ratio thereof are inferior during the conventional

pickup step. As a result, this causes 1lowering of
productivity of semiconductor devices finally
obtained.

PRIOR ART DOCUMENT

PATENT DOCUMENT




pi cks up the chips 230 obtained through the dicing step, and transfers them
onto a substrate 240. [0010] This di e bonder 250 includes a collet (chip
absorption section) 260 for absorbing the chip 230, a heater 270 for
heating the substrate 240 froma | ower .side thereof, an equi pment nmain body
280 for holding the collet 260 so as to be freely noved. The collet 260 is
configured so as to be transferred froma stage for nmounting the | am nated
body 200 to a stage for nmounting the substrate 240 in the state of
absorbing the chip 230. [0011]During the pickup step, the chip 230 is

pi cked u lﬂ%#f“500| e% 260, and t hen_nount ed é _%? ubstrate 240.
ThereaftgP, e chip£§ Gngs 6F3§g%ﬁgoﬁfoﬁﬁhgxéﬁg %r 26340 whi | e bei ng
heated by the heater 270 so that the chip 230 is bonded to the substrate
240. [0012] However,there is a problemin that efficiency of picking up the
chip 2302 | T i are inferior during the conventional
pi ckup stepi1As; a resgiiibchill S KRUSESa@WRId NIh8f process, in which
productlV|tyofsenlconductordeV|cesflnaIIy

the chip 230 is picked up using the die bonder 250,

and then pressed onto the substrate 240, heat from the

heater 270 is transferred to the collet 260 through

the chip 230, and accumulated thereto. In this way,

since the collet 260 becomes hot, the pickup step is

carried out at a high temperature in consequence of

the heat, although this step is assumed to be carried

out at a normal temperature under ordinary

circumstances.

As a result, the heat from the collet 260 is also
transferred to the laminated body 200, which causes
increase of an adhesive bonding property of the first
adhesive bonding 1layer 212 or the second adhesive
bonding layer 213 included in the laminated body 200.
In such a state, the chips 230, which have been once
separated form each other through the dicing step, are
re-bonded together or adhesive strength of an
interface between the base film 211 and the two
adhesive bonding iayers, which are peeled off from

each other during the pickup step, is enhanced.

This causes a problem in that smooth pickup of
the chip 230 becomes difficult (that is, a pickup
property of the chip 230 is 1lowered), to thereby
generate defects such as breakage and craék in the

semiconductor element when being picked up.



obt ai ned. PRI OR ART DOCUMENT PATENT DOCUMENT QUTLINE OF THE | NVENTI ON

[ 0014] Further, by repeating the process, in which the chip 230 is picked up
usi ng the die bonder 250, and then pressed onto the substrate 240, heat
fromthe heater 270 is transferred to the collet 260 through the chip 230,
and accunul ated thereto. In this way, since the collet 260 becones hot, the
pi ckup step is carried out at a high tenperature in consequence of the

heat, although this step is assuned to be carried out at a nornal
tenperature under ordinary circunstances. As a result, the heat from

IR X R S e e
such seppiakfdee-ROMdElm for semiconductor which can improve a
pickup property and manufacture a semiconductor device
having high reliability while preventing generation of
defects 1in a semiconductor element, and a method for
manufacturing a semiconductor device using such a film

for semiconductor.

[0016] In order to achieve the .object described
above, the present invention is directed to a film for
semiconductor comprising a bonding layer, at least one
adhesive layer and a support film which are laminated
together in this order, the film for semiconductor
being adapted to be used for picking up chips obtained
by laminating a semiconductor wafer onto a surface éf
the bonding layer opposite to the adhesive layer, and
then dicing the semiconductor wafer together with the
bonding layer in the laminated state into the chips,
wherein in the case where adhesive strength
measured when the chip is peeled off from the adhesive
- layer at 23°C 1is defined as “Fa3 (cN/25mm)” and
adhesive strength measured when the chip is peeled off
from the adhesive layer at 60°C is defined as “Feo
(cN/25mm)”, F,; is in the range of 10 to 80 and Feo/Fas

is in the range of 0.3 to 5.5.

According to such a present invention, the film
for semiconductor is configured so that a ratio of
peel strength at a high temperature (60°C) between the
adhesive layer and the bonding layer to peel strength

at a low temperature (23°C) between the adhesive layer



| ayer 213 included in the | am nated body 200. a state, the chips 230, which
have been once d form each other through the dicing step, are d together or
adhesive strength of an between the base film 211 and the two adhesive
bondi ng | ayers, which are peeled off fromeach other during the pickup
step, is enhanced. This causes a problemin that snooth pickup of
the chip 230 becones difficult (that is, a-pickup property of the chip 230
is lowered), to thereby generate defects such as breakage and crack in the
sem condeatiortleé erennidivhgn lzgrengy piecicetesipa predetermined value.

Therefore, even in the case where heat is transferred
to the chip when being picked up, it is possible to
prevent a pickup property of the <chip £from being
lowered. Therefore, according to the present
invention, it is ©possible to obtain a film for
semiconductor which can improve a vyield ratio of
manufacturing semiconductor devices and to manufacture

semiconductor devices each having high reliability.

[0017] Further, in the film for semiconductor
according to the present invention, it is preferred
that a constituent material of the bonding Ilayer
contains a thermosetting resin including a compound
having a softening point of 70 to 130°C of which

amount is in the range of 60 to 100 wt%.

[0018] Further, in the film for semiconductor
according to the present invention, it is preferred
that a constituent material of the bonding 1layer
contains a thermosetting resin including a compound
having a softening point of 30°C or more but less than
70°C of which amount is in the range of 30 wt% or

less.

[0019] Further, in the film for semiconductor
according to the present invention, it is preferred
that a . constituent material of the bonding layer
contains a thermosetting resin including a compound
having an ICI viscosity at 25°C of 1 to 20 dPa-s of

which amount is in the range of 60 to 100 wt%.



[0015]1t is an object of the present invention to provide a filmfor
sem conduct or which can i nprove a pickup property and manufacture a
sem conductor device having high reliability while preventing generation of
defects in a sem conductor elenent, and a nmethod for manufacturing a
sem conductor device using such a filmfor sem conductor. [0016]1n order to
achi eve the _object described above, the present invention is directed to a
filmfor sem conductor conprising a bonding |ayer, at |east one adhesive
| ayer and0&2®dpport Furbhefri,ch Eme tae nafebtimt ogetrthersémitbhnsugtder, t he
filmfor_sem _conductor hbei ng ad%g ed_to he used .ftor pI CKi n%FUIP céﬂ ps
obt ai nedaﬁfqr iThat itr?g 5 SenPESRFACt of WaTErt Tht o - sdrf al&€ e bondi ng
| ayer oppesitt e 4 0 hBetadReisd ¥esiayer atands ¢ hen difci ng t Benseditedkict or
waf er together, with the bonding layer in the |lam nated state into the
chips, mMateriglerefn Ghe t Rencddy whadveTradhesiite ¢ eh§¥edSured when t he
chip is peel ed qf f, fye@mghe;adhesive |ayer at 23C is defined as "Fn
(cN 25mm) " and adhesive strength neasured when the chip is peeled off from
t he adhesive layer at 60C is defined as "F60 (cN25m)", Fn is in the range
of 10 to d F60/ is.int r e of. 0 3 . 5 : ding to
such a pr[ggezfi"[ri invenﬁggﬁ,&éﬁhe fﬁ?m ?,21% seén%g%ndt&g)tlir ?esm(lzgﬁ |dé€é(r:cgc§i){ so that
a ratio aetcomeslisgr engt hhat prkisgmt edpereatturen ( 60G) Het weee fteherextlhesi ve
| ayer and the bonding |ayer to peel strength at a | ow tenperature (230
bet ween tH&tadiesi ?‘éﬂréf’ler’a\:nd RHeS boh iné’r}l ayete bg%%?rg% d prédeéter ni ned
val ue. Themefongs eyan iat#FE-wasedwhares heat ang transf epoey -adde chip
when being picked up, it is possible to prevent a pickup property of the
chip fro&FFéithg | owered. Therefore, according to the present invention, it
is possible to obtain a filmfor sem conductor which can inprove a yield
rati o of manufacturing sem conductor devices and to manufacture
sem condu®0@2ldevi ceBustablrhavi g hicde r ef i i | ifor. [9ORIFPHAURHQT i n t he
“lrnfora%%géé¥ﬁgc%%; the present invention, it is preferred

that a constituent material of the bonding layer

contains a phenol-based resin.

[0023] Further, in the film for semiconductor
accordiﬁg -to the present invention, it is preferred
that the at 1least one adhesive 1layer comprises a

plurality of adhesive layers.

[0024] Further, in the film for semiconductor
according to the present invention, it 1is preferred
that the plurality of adhesive layers include a first
adhesive layer positioned at a side of the
semiconductor wafer, and a second adhesive layer
provided betweén the first adhesive 1layer and the
support film, the second adhesive layer having an
adhesive property larger than that of the first

adhesive layer.



according to the present invention, it is preferred that a constituent

mat eri al of the bonding |ayer contains a thernosetting resin including a
conmpound having a softening point of 70 to 130C of which anpbunt is in the
range of 60 to 100 wt % [0018] Further, in the filmfor sem conductor
according to the present invention, it is preferred that a constituent

mat eri al of the bonding |ayer contains a thernosetting resin including a
conmpound havi ng a softening point of 30C or nore but |ess than 70C of which
amount i $0i025lhe ranferohe3) wt2f or thess.f:[DﬁlQ}Elélxrthszemibnnkﬂhmtfdﬂm for

duct th t 1 t f hat
onst | uBRECREAH o “Fe BORASY | AJHFFCONTAI het & (ot RESHAITRS: r o5i n

i ncl udi nghatcoapopedipaemyl arddd \dscagid Y indbigofidyép 20ndPas of
whi ch amount, is in the range of 60 to 100 wt % [0020]Further inthe film
for seni BEAdEROSF2hccBAdieng Qo t hBepr dsleft i neSREISGiV e i t LR¥ ST effi9 ed t hat

a melt vigeesidy aEn@QﬁeOf & coustidyent 1 mteidal of thg,bonding,layer is
in the range of 1 x 102 to 1 x 105 Pa.s. [002T] Further, 1n the filmfor

seni condadﬂ'l@rslac%ol@llfﬁg t Fesmrepregenly i nvention, it is preferred that a
constituent material of the bonding | ayer contains an acryl-based resin and
an epoxy-based resin.: :

[0026] Further, in the film for semiconductor

according to the present invention, it 1is preferred
that hardness of the second adhesive layer is smaller

than that of the first adhesive layer.

[0027] Further, in the film for semiconductor
according to the present invention, it 1s preferred
that Shore D hardness of the first adhesive layer 1is

in the range of 20 to 60.

[0028] Further, in the film for semiconductor
according to the present invention, it 1s preferred
that a region of a surface of the adhesive layer
facing the bonding layer, above which the
semiconductor wafer is to be laminated, has been, in
advance, irradiated with an ultraviolet ray before the
semiconductor wafer is laminated onto the film for

semiconductor.

[0029] In order to achieve the other object
described above, the present invention is directed to
a method for manufacturing a semiconductor device
comprising:

a first step of laminating a semiconductor wafer

onto the above film for semiconductor so that the



[0022] Further, in the filmfor sem conductor according to the present

I nvention, it is preferred that a constituent material of the bonding |ayer
contai ns a phenol -based resin. [0023]Further, in the filmfor sem conductor
according to the present invention, it is preferred that the at |east one
adhesive | ayer conprises a plurality of adhesive |ayers. [0025]Further, in
the filmfor sem conductor according to the present invention, it is
preferred that a peripheral edge of the bonding | ayer and a peripheral edge
of the fSewuqnﬂﬁ£¢verlayefearewahﬁﬂextdmﬁade awpehi pheeal bedgeingf t he

second aghe5|v ¥8Fﬁéresp ctlvelggﬂggpﬁeéFurtherz inthe filmfor

sem cond &t ntion, it is preferred that

hardness of thg seconddagdfes V@f| ayefihg Yl | eemtikhdletos! waredirst

adhesive layer. [0027] Further, in the filmfor sem conductor ,
into a plurality of semiconductor elements by forming

cutting lines into the laminated body from a side of
the semiconductor wafer; and

a third step of picking up the chips each
comprising the semiconductor element with the diced

bonding lavyer.

According to such a present invention, it 1is
possible to prevent occurrence of pickup defects of
the semiconductor elements, to manufacture

semiconductor devices in a high yield ratio.

[0030] Further, in the method for manufacturing a
semiconductor device aécording to the present
invention, it is preferred that the cutting lines are
formed so that deepest points thereof are 1located

within the adhesive layer.

[0031] Further, in the method for manufacturing a
semiconductor device according to the present
invention, it is preferred that a cross sectional area
of a distal end portion of each cutting 1line, which
extends beyond an interface between the bonding layer
and the adhesive layer, is in the range of 5 x 10°° to

300 x 107° mm?.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] FIG. 1 1is a view (sectional view) for

explaining a first embodiment of the film for

10



according to the present invention, it is preferred that Shore D hardness
of the first adhesive layer is in the range of 20 to 60. [0028] Further, in
the filmfor sem conductor according to the present invention, it is
preferred that a region of a surface of the adhesive |ayer facing the

bondi ng | ayer, above which the sem conductor wafer is to be | am nated, has
been, in advance, irradiated with an ultraviolet ray before the

sem conductor wafer is lam nated onto the filmfor sem conductor. [0029]In
order tosadhiccredtdieont ke ohpegirakesctri hedealioien tihel prleseniethwvention i s
directed_to a net h%gl1 for .manufacturi ngegaaem' conduct or, device conpri si ng:

a first §P&p FTUAPFEITSD sém Bl Wedier ofit§ e aBbve 1S m for

sem condyet@ers0 ifaetnthen sem conduct or wafer nakes contact with the
bondi ng layer to obtain a | am nated body; a second step of dicing
the sem conductor wafer into a plurality of sem conductor el enents by

form ng cuttingrhines jatg the | agkpatk %rgopyvgg@m & S dexBh 24hE
sem conduct or wafer; and athird step of picking up tﬁe C |9ps each
conpri si ag fhestemnubadinent epénerite wiftinln hd adi cedmbomdiductayeraf

the present invention and the method for manufacturing

a semiconductor device of the present invention.

FIG. 3 1is a view (sectional view) for explaining
a first embodiment of the film for semiconductor of
the present invention and the method for manufacturing

a semiconductor device of the present invention.

FIG. 4 1s a view for explaining a method for
producing the film for semiconductor of the present

invention.

FIG. 5 is a view (sectional view) for explaining
a second embodiment of the film for semiconductor of
the present invention and the method for manufacturing

a semiconductor device of the present invention.

FIG. 6 1is a view (sectional view) showing an
appearance 1in which a semiconductor element is picked
up using a die bonder, and then mounted onto a

substrate.

MODE FOR CARRYING OUT THE INVENTION

[0033] Hereinbelow, a film for semiconductor of
the present invention and a method for manufacturing a

semiconductor device of the present invention will be

11



According to such a present invention, it is possible to prevent occurrence
of pickup defects of the sem conductor elenents, to nmanufacture

sem conductor devices in a high yield ratio. [0030] Further, in the nethod
for manufacturing a sem conductor device according to the present
invention, it is preferred that the cutting lines are fornmed so that
deepest points thereof are located within the adhesive |ayer.

[ 0031] Further, in the nethod for nmanufacturing a sem conductor device

accor di ngetsc il dr esentdeneent i baseid ion prefefierdefha¢mbodiosntsect i onal
area of a.distal end portion of each_cutting |ine, which extends beyond an
i nt er f ac8 58 eh n]ﬂ‘é BETETRF1AYRY dha™ dhesive layer, is in the range
of 5 x 10-5 to 300 x 10-5 m®2. BRI EF DESCRI PTI ON OF THE DRAW NGS

[0032]FIG 1 is a view, (sectional view) for explaining a first enbodi ment

of the filP®¥dr senfEoRGtcERPUIRAREPr esent invention and the nethod for
manuf acturing a sem conduct or device of the present invention.

First, description will be made on a first
embodiment of the film for semiconductor of the
present invention and the method for manufacturing a

semiconductor device of the present invention.

[0035] Each of FIGs. 1 to 3.is a view (sectional
view) for explaining the first embodiment of the film
for semiconductor of the present invention and the
method for manufacturing a semiconductor device of the
present invention, and FIG. 4 is a view for explaining
a method for producing the film for semiconductor of
the present invention. In this regard, in the
following description, the upper side in each of FIGs. 1
to 4 will be referred to as “upper” and the lower side

thereof will be referred to as “lower”.
[0036] [Film for Semiconductor]

A film for semiconductor 10 shown in FIG. 1
includes a support film 4, a first adhesive layer 1, a
second adhesive layer 2 and a bonding layer 3. More
specifically, in the film for semiconductor 10, the
second layer 2, the first 1layer 1 and the bonding
layer 3 are laminated together in this order on the

support film 4.

[0037] Such a film for semiconductor 10 has a

12



FIG 2 is a view (sectional view) for explaining a first enbodi nent of the
filmfor sem conductor of the present invention and the nethod for
manuf acturi ng a sem conduct or device of the present invention. FI G
3 is aview (sectional view) for explaining a first enbodi nent of the film
for sem conductor of the present invention and the nmethod for manufacturing
a sem conductor device of the present invention. FIG 4 is a view
for explaining a nethod for producing the filmfor sem conductor of the
present iEnwertticon. of suppGrting aavi erefidestmidnatovi ewjafer expl ai ni ng
a second.,enmbodinent of the filmfor sem condyc{:gg gOI{&len%r?%entr i3nventi on
device o

and t he Hr@{nﬁ&&ltfeo REntr &6 uurg%%rasgé"n‘iaccoendouctor gepresent

inventioghen the Fléembcbaidactien (Beceronal disew)ssponktgdan iaprear ance
in which a sem conductor elenment is picked u usi,ng C? di e bondgr,, and t hen

mount ed SRS CPTAIREP AL & LB FOR ICARRYINGS NPENTTRRPT 'in
[ 0033] Hergihbeh qw) a figypfRersempandeciar pbrt hgeRk es@RiuddBENtI®EN and a
met hod for manufacturing a sem conduct or device of the present invention
will be also has a function of providing a diced bonding layer
31 for bonding the semiconductor element 71 onto an
insulating substrate 5 by selectively peeling off the
bonding layer 3 from the first adhesive layer 1 when

picking up the semiconductor element 71 (that is, the

diced semiconductor wafer 7).

Namely, the film for semiconductor 10 is used for
picking up a chip 83 in which the semiconductor
element 71 and the diced bonding layer 31, which are
obtained by dicing the semiconductor wafer 7 and the

bonding layer 3, respectively, are laminated together.

[oo38] Further, a peripheral portion 41 of the
support film 4 and a peripheral portion 21 of the
second adhesive 1layer 2 exist beyond and outside a

peripheral edge 11 of the first adhesive layer 1,

respectively.
[0039] A wafer 1ring 9 1is attached onto the
peripheral portion 21 among them. This makes it

possible for the semiconductor wafer 7 to be reliably

supported by the film for semiconductor 10.
[0040] Here, the film for semiconductor 10 is

characterized 1in that 1in the case where adhesive

strength at 23°C of the first adhesive layer 1 with
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described in detail based on preferred enbodi nents shown in the
acconpanyi ng draw ngs. [0034]<First Enbodi nent > First, description
will be nmade on a first enbodiment of the filmfor sem conductor of the
present invention and the nmethod for manufacturing a sem conductor device
of the present invention. [0035]Each of FIGs. 1 to 3 is a view (sectional
view) for explaining the first enbodi nent of the filmfor sem conductor of
the present invention and the nethod for nmanufacturing a sem conduct or
devi ce ofretsheqy esent thwenidmdingndl&y&r 43i sia vdefihed expl arBLng a

met hod for roducing the filmfor sem conducter of the resent. |nvent| on.
In this rg&g{&?mfﬁ\ tﬁélgfcﬁ RGP AY ST e FBn, 2k h@ouﬁp&stF]aﬁ itd Tedch of

FIGs. 1 harkditd haykeferred o @ésF'éQﬁ;ertoaftdié hgohewelg sideet-hey eof will
be referred to as "Iovver" 0036 ][Fil'mfor Sem conductor] Afilmfor

seni conda&ét (e ABONSHOES i 1 Fls'—¢ GlclN/i2bamides &2suporinf th@ 4rangei rak
adhesi ve layety &g a(éeE?n%zadﬁ?mV%ﬂch?ro/ze ngd & bgnqing lf?}{gé 3 I\/bre

speci fi caIIy, inthe firmfor sem conduct®r 20, t he second

first |aged tarel. 3he bonding layer 3 are |aminated together in th| s or der
on the support film4. [0037] Such a filmfor sem conductor 10 has a
function of supporting a sem conductor wafer 7 | am nated onto an upper
surface gfoo4ig bondi sgchayes Sﬂ/ﬁham t F»senmsemidisidicweker 70i s :sEepar at ed
into sem conductor elenents 71 bei n d| ced as shown . in FIG _1(

Furt her, Cpl?élfﬂq?ﬁ‘?oﬁosé?ﬁ%‘bnau l‘?LO LI SEHasSETEOFIEH it oft }5} Fding a

di ced bO@@h@féﬂa@ﬁ/@fe?’](6f00’rc)bOBG't%etrhetﬁémﬁmchahe%h&f@ﬂla}érOFtE0 an
i nsul ating Substrate 5 by selectively peeli ng of f the bonding | ayer 3 from
e

t he firsengdh&sievebpaganal wae®pi ki kg upethe sereeshbucabr 2| dmnt 71
(that 'StéHE%fH@@geSQ@foWUBEQMégﬁeEhZ)flrst adhesive layer 1

and the bonding layer 3 becomes a predetermined value.
Therefore, even in the case where heat is transferred
to the chip 83 when being picked up, it is possible to
prevent increase of the adhesive property of the first
adhesive layer 1 or the second adhesive layer 2, to

thereby suppress a pickup property of the chip 83.

As a result, the film for semiconductor 10 can
improve a yield ratio of manufacturing semiconductor
devices 100 and to manufacture semiconductor devices
100 each having high reliability by preventing

occurrence of pickup defects of the chip 83.

[0042] Hereinbelow, detail description will Dbe
made on a configuration of each part of the film for
semiconductor 10 sequentially.

(First Adhesive Layer)

The first adhesive 1layer 1 1is formed from a

14



Nanmely, the filmfor sem conductor 10 is used for picking up a chip 83 in
whi ch the sem conductor elenent 71 and the diced bonding | ayer 31, which
are obtained by dicing the sem conductor wafer 7 and the bonding | ayer 3,
respectively, are |am nated together. [0038]Further, a peripheral portion
41 of the support film4 and a peripheral portion 21 of the second adhesive
| ayer 2 exist beyond and outside a peripheral edge 11 of the first adhesive
| ayer 1, respectively. [0039]A wafer ring 9 is attached onto the peripheral
portion @énemerlg tlddrasive. makéypeic foossl bye fohet hBisehli cadlestiore waf er 7

to be re |ab upport b he_filmfor sen1conducior O40]Fbre t he
film for co duéﬁor%%f%%échg?agt efti zgé iS5t t KatS 1R t(ﬁomgég fer e

adhesivecshrcarigilhqgﬂ 23C atrihe dddesd asfhrskied,ayed Ilruwbb8r-based

adhesive or the like.

[0043] Examples of the acryl-based adhesive
include a resin constituted from (meth)acrylic acid
and ester thereof, a copolymer obtained by
polymerizing (meth)acrylic acid and ester thereof with
a copolymerizable unsaturated monomer (e.g., vinyl
acetate, styrene, acrylonitrile), and the like.
Further, two or more kinds of these resins may be

mixed with each other.

[0044] Among them, preferable is a copolymer
obtained by polymerizing one or more selected from the
group consisting of methyl (meth)acrylate, ethyl hexyl
(meth)acrylate and butyl (meth)acrylate with one or
more selected from the group consisting of
hydroxyethyl (meth)acrylate and vinyl acetate. This
makes it ©possible to easily control an adhesive
property or tenacity of the first adhesive layer 1 to
an opposing member. (adherend) to which the first

adhesive layer 1 is allowed to adhere.

[0045] Further, the first resin composition may
contain urethane acrylate, acrylate monomer or a
monomer or oligomer of an isocyanate compound such as
a polyvalent isocyanate compound (e.g., 2,4-tolylene
diisocyanate, 2,6-tolylene diisocyanate) or the 1like,
in order to control the adhesive property (bonding

property) thereof.
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respect to the bonding layer 3 is defined as "Fn (cN 25nm " and adhesi ve
strength at 60C of the first adhesive layer 1 with respect to the bonding

| ayer 3 is defined as "F60 (cN25nm ", Fn is in the range of 10 to 80 (4 to
32 Nm and F60/F23 is in the range of 0.3 to 5.5. [0041] Such a filmfor
sem conductor 10 is configured so that a ratio of peel strength at a high
tenperature (60C) between the first adhesive layer 1 and the bonding | ayer
3 to peel strength at a | ow tenperature (23C) between the first adhesive

| ayer 1 and the bonding | ayer 3 becones a predeterm ned val ue. Therefore,

even int case where at is transferred to the chip 83 when .being picked
up, it i éraf%ssgl bl e t%uﬁlgg\?gﬂloﬁ%'cré'é%et&e t ﬁ@saedhé&%e p%&beer%}rd?tt he
first adhagiessiJayeayéron tie seeead Bdhesi vethaydlol%t t pathereyhsuppress
a pickup property of the chip 83. "As a result, the filmfor

seni condgd&sr 16h@an §HpFbver aSiel §MHRADL b ORanlifct PTG Sem hduct or
devices 10Q éﬁoﬁenﬂ}@gure SeRbeARGCt or sdewi ces 100 eagh dipyipg high

reliability by preventi occurrence of pickup defects of the chip 83.
[ 0042] Hercietbgloanodet ai | e cdipeitdroxii12 - bhenwde onaacetophiegara i on of

Cayer] TR IHT-UaREs ve Toper oLy mea S T hebedar (eetPL st Ve
adhesi vetfieni fpleahy ¥] -Chendriplsd 1 Adbespyepane-1; a benzophenone-
| type compound; a benzoin-type compound; a benzoin
isobutyl ether-type compound; a benzoin methyl
benzoate-type compound; a benzoin benzoic acid-type
compound; a benzoin methyl ether-type compound; a

benzyl phenyl sulfide-type compound; a benzyl-type
compound; a dibenzyl-type compound; a diacetyl-type

compound or the 1like, as a photo polymerization
initiator.
[0047] Moreover, in order to improve Dbonding

strength and Share strength of the first adhesive

layer 1, the first resin composition may contain a

tackifier such as rosin resin, terpene resin,
coumarone resin, phenol resin, styrene resin,
aliphatic-type petroleum resin, aromatic-type
petroleum resin, aliphatic aromatic-type petroleum

resin, or the like.

[0048] An average thickness of such a first
adhesive layer 1 is not limited to a specific value,
but is preferably in the range of about 1 to 100 um,
and more preferably in the range of about 3 tb 50 um.
If the thickness 1s less than the above lower 1limit

value, there i1is a case ‘that it is difficult to
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layer 1 is formed froma first resin conposition containing an acryl -based
adhesi ve, a rubber-based adhesive or the |iKke.

[ 0043] Exanpl esof t heacryl - basedadhesi ve i nclude a resin constituted from
(meth)acrylic acid and ester thereof, a _copol yner obtai ned by pol ynerizing
(meth)acrylic acid and ester thereof with a copol yneri zabl e unsat urated
nononmer (e.g., vinyl acetate, styrene, acrylonitrile), and the |ike.
Further, two or nore kinds of these resins may be m xed with each other.

[ 0044] Amoagnitkeimy phef exdbeeive astopolbyierobbttdismed i tpobghmesiizieng one or

nore sel ected from.the group consisti of . et hyl th)acryl ate, ethyl
hexyl (ngﬁxﬁﬁx | § %Q& ?ﬁﬁ%Y‘(n@ﬂﬁéﬁ#ypgggﬁm?%ggﬁe%ﬁe%n%g ge%xned
from t herghewnhSicsidagdoel tydr axyetrayl uppeth) acmiltat @aand vi mHe acet ate
This makes it possible to easily contro]. an, adhesi ve propeé%%aor tenacity

of the fPFOPeIdNERT vePfaykle1l £oT8%F of S Ty Frenb@Y SFadter ¥ %hi ch t he

first adhegisvad@yeiid ichaldoded iy aghor g tHPEREEY thede theddy st resin
COprOSItI on nmay contal n urethane acryl at e, acryl at e nononer or a nobnoner or

ol i goner bef odatdigereganat e conpound such as a pol yval ent i socyanate conpound
(e.g., 2,4-tolylene diisocyanate, 2,6-tolylene diisocyanate) or the Ilike,
in order to control the adhesive property (bonding property) thereof.

[ 0046] Furt her nDEe,the ttie cdaseswhefelibe Witlsin the above range,

the first adhesive layer 1 cannot be peeled off from
the bonding layer 3 when being diced and can be peeled
off therefrom relatively easily according to a tensile
load when being picked up, namely, the first adhesive
layer 1 can exhibit a excellent dicing property and a

superior pickup property.
[0049] (Second Adhesive Layer)

The second adhesive layer 2 has an adhesive
property higher than that of the first adhesive layer
1. Therefore, adhesion of the wafer ring 9 with
respect to the second adhesive layer 2 becomes
stronger than adhesion of the bonding 1layer 3 with
respect to thé first adhesive layer 1. This makes it
possible to reliably £fix the wafer ring 9 to the
second adhesive layer 2 when dicing the semiconductor
wafer 7 to separate into the semiconductor elements 71
during a second step. As a result, displacement of
the semiconductor wafer 7 can be reliably prevented,
to thereby suppress dimensional accuracy of the

semiconductor elements 71 from being lowered.

[0050] As the second adhesive layer 2, one similar
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adhesive layer 1 is cured by an ultraviolet ray or the Iiké, the first

resin conposition nmay contain: an acetophenone-typeconpoundsuchasnet hoxy

acet ophenone, 2, 2- di net hoxy- 2- phenyl acet ophenone,

2, 2- di et hoxyacet ophenone, 2- net hyl - 1-[ 4- ( net hyl
propane-1; a benzophenonetype conpound; a benzoin-type conpound; a benzoin
| sobutyl ether-type conpound; a benzoin nethyl benzoate-type conpound;

a

t hi 0) - phenyl ] - 2- nor phol i no

benzoi n benzoi c acid-type conpound; a benzoin methyl ether-type conmpound;

benzyl

phenykhsul fibderd ypel copadide savieenzplyetrypd codpouie ased.

di benzyl .t . d; " a diacetyl -t . the ke, hot
pol yier | SHECGH 11144t or P OCHANBP e VRS S Sor HBY °Fo T nptovE oMt ng

strengt hradeth Sharesdn@ngtds i thadddstiedhesimealayay lant Berfirst resin
conposition may contain a tackifier such as_rosin resin,

t erpene resin,

counar onBAESIh FHaMdLVEsi 1 StWhepErBarRd Ad st ve- PYp&hsethofeum resin,

aromatic-type petrol eumresin,

the |ike.

[0051] Examples of the acryl-based adhesive
include a resin constituted from (meth)acrylic acid
and ester thereof, a copolymer obtained by
polymerizing (meth)acrylic acid and ester thereof with

a copolymerizable wunsaturated monomer (e.g., vinyl

acetate, styrene, acrylonitrile), and the like.

Further, two or more kinds of these resins may be

mixed with each other.

[0052] Among them, preferable is a copolymer
obtained by polymerizing one or more selected from the
group consistiﬁg of methyl (meth)acrylate, ethyl hexyl
(meth)acrylate and butyl (meth)acrylate with one or
more selected from the group consisting of
hydroxyethyl (meth)acrylate and vinyl acetate. This
makes it possible to easily control an adhesive
property or tenacity of the second adhesive layer 2 to

an opposing member (adherend) to which the second

adhesive layer 2 is allowed to adhere.

[0053] Further, the second resin composition may
contain urethane acrylate, acrylate monomer or a
monomer or oligomer of an isocyanate compound such as

a polyvalent isocyanate compound (e.g., 2,4-tolylene

diisocyanate, 2,6-tolylene diisocyanate) or the like,

in order to control the adhesive property (bonding

property) thereof.
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[ 0048] An aver age thickness of such a first adhesive layer 1 is not limted
to a specific value, but is preferably in the range of about 1 to 100 Am
and nore preferably in the range of about 3 to 50 pm If the thickness is

| ess than the above lower Iimt value, there is a case that it is difficult
to maintain the adhesive strength of the first adhesive |ayer 1
sufficiently. On the other hand, even if the thickness exceeds the above
upper limt value, the properties of the first adhesive layer 1 are not
substantially changed, and any advantages al so cannot be obtained

If the t ss fal th|n the abov LLange, the first a | ayer 1
cannot bgbpggﬁed off#¥ron1 he bdndlng fayer 3 ﬁﬁ%ﬁ)(%lng dggg 53can be

peel ed otbmipheriefiom melattysakyieasihy acery dpngtbo p?oljérﬁérllealtd.aﬂl when
bei ng picked up, namely, the first adhesive |la 1 can exhibit a excellent
di ci ng prBpéiFAnd PSupetEdFTpP&up ﬁﬁbpeﬁFV¥ [ 06}%9F E SecdrtteRdivssi ve
Layer) composhkieisgcond adhesive |ayer 2 has an adhesive property higher
than that of the first adhesive |ayer 1. Therefore, adhesion of the wafer
ring 9 with respect to the second adhesive | ayer 2 becones stronger than

adhe5|on[gf5%he bondMgg nger S%Mtiaf ectoto) t Qeogbrsg agdhes; | ayer 1.

This nakes it "possible o rel'i ab e wafer ring 9 to the second
adhesi vesltaryaergtzlwhmd dighiange t fuaznsengtbnduft otheafsecdntio sdpearsdtvee i nto t he
sem conductor_e enenﬁs 71 during a second ste su t di spl_.acenent

of the s&RYESndict or Rafsic Ra %Sel?eﬁoéftﬁ?sgﬁ;éﬁ?Bnt‘%%Y SRt Bby suppr ess

di mensi onakkaccigacy fafchhe sem clafwlmt orr&s enent Stéicpfehem belerg d ower ed.
[ 0050] As the second adhesive layer 2, one simlar to the above fi'rst
adhesi veCPR&ToN&an beShied. BRIPIcal F§Sithe setortCRBhesF@SiMyer 2 is

formed f oM Secondy,pesin Cg?é"PPé!LEth” cont@sphng an acsyhbased gihesive, a
r ubber - base adheS|ve or the |
petroleum resin, allphatlc aromatic-type petroleum-

resin, or the like.

[0056] An ‘average thickness of such a second
adhesive layer 2 1is not limited to a specific value,
but is preferably in the range of about 1 to 100 um,
and more preferably in the range of about 3 to 20 um.
If the thickness 1is less than the above lower 1limit
value, there 1is a case that i1t 1is difficult to
maintain the adhesive strength of the second adhesive
layer 2 sufficiently. On the other hand, even if the
thickness exceeds the above upper limit wvalue, the
.second adhesive 1layer 2 cannot exhibit especially

excellent effects.

Further, the second adhesive layer 2 -has
plasticity higher than that of the first adhesive
layer 1. Therefore, if the average thickness of the
second adhesive layer 2 falls within the above range,

a shape-following property of the second adhesive

19



[ 0051] Exanpl esof t heacryl - basedadhesi ve i nclude a resin constituted from
(meth)acrylic acid and ester thereof, a copol yner obtained by pol ynerizing
(meth)acrylic acid and ester thereof with a copol yneri zabl e unsat urat ed
nononer (e.g., vinyl acetate, styrene, acrylonitrile), and the like.
Further, two or nore kinds of these resins may be m xed wth each other.

[ 0052] Anrong them preferable is a copol yner obtai ned by pol ynerizing one or
nore selected fromthe group consisting of methyl (nmeth)acrylate, ethyl
hexyl (mielyeacry| aba dval maﬁyﬂta(mm,) atoyl@Eterebyh fone loer nompretect ed
fromthe _gr consisting of h xyet hy me | at e nd vrnyI acet at e.
Thi-s nak@glt st BFeP F%Rﬁﬁﬁ% g %ﬁ@ # %ﬁ% %ﬁ@ﬁﬁ%@ PFEYOSr t%nacity
of the seeend adhwstvecbayele %éﬂl@anan@%mgﬂa@@beﬁ (adherend) to which

t he second adhesive layer 2 is allowed to adhere. [0053]Further, the second
resin conposition may contain urethane acrylate, acrylate nononer or a
monomer qboghqgoner ﬁoﬁﬁlh Egﬁ$£F conpound such as a pol yval ent

i socyanate conpound ?e g., t ene diisocyanate, 2,6-tolylene

di i socyanate) or the liKke, |n order to control the adhesive property

(bondi ng, broperty) dARLERL: 12440954 Funt hergr e Ligsgeondadhes

conposi tion may con ynertza |oh i ni

descri bedhind herddtst adhpmsﬂtxnnnxmohtaﬁnlng a thermoplastlc

resin and a thermosetting resin. Such a resin
composition has a good film-forming property, an
excellent bonding property and superior heat

resistance after being cured.

[o058] Examples of the thermoplastic resin
include: a polyimide-based resin such as polyimide
resin or polyetherimide resin; a polyamide-based resin
such as polyamide resin or polyamideimide resin; an

acryl-based resin; phenoxy resin; and the like. Among

them, the acryl-based resin is preferable. Since the
acryl-based resin has a low glass transition
temperature, it 1s possible to further improve an

initial adhesive property of the bonding layer 3.

[0059] In this regard, it is to be noted that the
acryl-based resin means a polymer of acrylic acid and
derivatives thereof. Specifically, examples of the
acryl-based resin include a polymer of acrylic acid,
methacrylic acid, an acrylate such as methyl acrylate
or ethyl acrylate, a methacrylate such as methyl
methacrylate or ethyl methacrylate, acrylonitrile,
acryl amide, or the like, a copolymer obtained by

polymerizing such a monomer with another monomer, and

20



[ 0055] Mor eover, in order to inprove a bonding strength and Share strength
of the second adhesive |layer 2, the second resin conposition nay contain a
tackifier such as rosin resin, terpene resin,

coumar oner esi n, phenol resi n, styreneresin, aliphatic-type petroleumresin,
aromatic-type petroleumresin, aliphatic aromatic-type petroleumresin, or
the like. [0056] An average thickness of such a second adhesive layer 2 is
not limted to a specific value, but is preferably in the range of about 1
to 100 Anheadd kwre preferably in the range of about 3 to 20 Am If the

t hi ckness is | ess than the above lower Iimt value, there is a case that it
Is difficult to maintain the adhesive strength of the second adhesive | ayer

2 sufficientloy. On therehber, hambngverhétet hacdhilcknessaexeeedsnd he above
upper limt value, the second adhesive | ayer 2 cannot exhibit especially

excel | enPreffg@isle Rt IR, tHET ¥écHAE Sathéi S pl BREPEFEF IHiYghe® han t hat
of the Ig}éﬁgljateTherefCQ{ 1yhethe aveéﬁzg€a§?ﬁ‘?{§d adhgsive Layebund alls

wi thin a shape-follow ng property of t iy
(copolymerizable monomer component) having a

functional group such as an epoxy dJgroup, a hydroxyl
group, a carboxyl group or a nitrile group. This
makes 1t possible to further improve the adhesive
property of the bonding layer 3 to the adherend such

as the semiconductor element 71.

Specifically, examples of the compound having the
functional group include glycidyl methacrylate having
a glycidyl ether gfoup, hydroxyl methacrylate having a
hydroxyl group, carboxyl methacrylate having a
carboxyl group, acrylonitrile having a nitrile group,

and the 1like.

[0061] Furthermore, an amount of the compound
having' the functional group contained in the third
resin composition is not limited to a specific wvalue,
but is preferably iﬁ the range of about 0.5 to 40 wt¥%,
and more preferably in the range of about 5 to 30 wt%
with respect to a total amount of the acryl-based
resin. If the amount is 1less than the above lower
limit wvalue, there 1is a case that the effect of
improving the adhesive property of the bonding layer 3
is lowered. On the other hand, if the amount exceeds
the above upper limit wvalue, there is a case that the
adhesive strength of the bonding layer 3 becomes too .

large so that an effect of improving a working
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| ayer 2 has first adhesive thickness of the the above range, second
adhesive |ayer 2 can be naintained, to thereby further inprove the
adhesive property of the filmfor sem conductor 10 with respect to the

sem conductor wafer 7. [0057](Bonding Layer) The bondi ng | ayer 3
Is, for exanple, fornmed of a third resin conposition containing a

thernopl astic resin and a thernosetting resin. Such a resin conposition has
a good filmform ng property, an excellent bonding property and superi or
heat respsbtaroeafierlbeemgdour ed. [ 0058] Exanpl esof t het her nopl asti cresin

[0062] Moreover, a glass transition temperature Tg
of the thermoplastic resin 1is not limited to a
specific value, but is preferably in the range of -25
to 120°C, more preferably in the range'of -20 to 60°C,
and even more preferably in the range of -10 to 50°C.
If the glass transition temperature is less than the
above 1lower 1limit wvalue, there 1is a case that the
adhesive sterngth of the bonding layer 3 becomes too
large so that an effect of improving a working
property is lowered. On the other hand, if the glass
transition temperature exceeds the above upper 1limit
value, there is a case that the effect of improving an
adhesive property of the bonding layer 3 at a 1low

temperature is lowered.

[0063] In addition, a weight average molecular
weight of the thermoplastic resin (especially, the
acryl-based resin) is not limited to a specific value,
but igs preferably 100,000 or more, and more preferably
in the range of 150,000 to 1,000,000. If the weight
average molecular weight falls within the above range,
it is possible to especially improve the film-forming

property of the bonding layer 3.

[0064] Oon the other hand, examples of the
thermosetting resin include: a novolac-type phenol
resin such as phenol novolac resin, c¢resol novolac
resin, bisphenol A novolac resin; a phenol resin such
as resol phenol resin; an epoxy resin such as a

bisphenol-type epoxy resin (e.g., bisphenol A epoxy
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i nclude: a polyimde-based resin such as polyimde resin or polyetherimde
resin; a polyam de-based resin such as polyam de resin or pol yam dei m de
resin; an acryl-based resin; phenoxy resin; and the |ike. Anong them the
acryl-based resin is preferable. Since the acryl-based resin has a | ow
glass transition tenperature, it is possible to further inprove an initial
adhesi ve property of the bonding layer 3. [0059]In this regard, it is to be
noted that the acryl-based resin neans a polynmer of acrylic acid and
derivati vesitrherkebdbphSpedi f Fcalpoxy exasphes o tbscdargd thpsedpaesy n
include a pog{nFr of aczx;ic acidb met hacrylic aCigﬁ an a5%§late such as
met hyl aCPyIat e DrIet hyiC Va3t atBO¥Y i hilet yFEESE SSudh %2t Rst MACTY

met hacr ylkatse ror, ethybiprehgarydade, eaw oielsiid e, aacsyi 1 aeinde,tyase t he

| i ke, a copol ynmer obtained by polynerizing such a nononmer with anot her
nononer , SRAKY theSiike 2 [ BH6OFERY el e tRADTY TR e SROFY -H88aH /1 &% ns

preferablLelg afb@actybabasedphesiol (ReReGIAllYyp8N epoxy resin, a
acryl at ecopol yner) cont ai ni ngaconpound ( copol yneri zabl e nononmer conponent)

havi ng atfdsctimmakhgmogs s usi ras tur epofptgioumy achpdivoxyesgrnoups a

car boxyl _gr g r .+ eLhj it Si o] ther
i nprove Fhégggﬁggf 59%%%%%$?§ gggfﬁg'(%ng?%gﬁpafgﬁgé f%hﬁﬁ% ég%éfghd such
as the sammmnimctontaiamen Z1l.triazineSpeaid i sathy asexanpbesexfin he
conmpound haviqg ihe,functional %%fu i ncl ude §|¥Ci§yl met hacryl ate having a
gl yci dyl &t Fer™gr dUp R ehydr Xy | F At _EREVPTG YE Tyt ok S Gtoud,
car boxyl piehhiacs yhadie haysng;a garpoxylhretddhe aefadian trd | @ikaviyg a
nitrile group, and the |iKke. o , S o

phthalate resin; a silicone resin; a resin containing

a benzoxazine chemical structure; a cyanate ester

resin; and the like. A mixture containing one or more

of them also may be used.

Further, among them, the epoxy zresin or the
phenol resin is preferable. By using these resins, it
is possgible to further improve the heat resistance and

the adhesive property of the bonding layer 3.

[0065] Further, an amount of the thermosetting
resin contained in the third resin composition is not
limited to a specific value, but is preferably in the
range of about 1 to 400 parts by weight, and more
preferably 'in the range of about 3 to 300 parts by
weight with respect to 100 parts by weight of the
thermoplastic resin. If the amount exceeds the above
upper limit value,.£here is a case that chipping and
crack are generated in the bonding layer 3 or a case
that the effect of improving the effect of improving
the adhesive property of the bonding layer 3 1is

lowered. on the other hand, if the amount is 1less
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[ 0061] Furt hernore, an anount of the conpound having the functional group

contained in the third resin conpositionis not limted to a specific

value, but is preferably in the range of about 0.5 to 40 w96, and nore

preferably in the range of about 5 to 30 wt% wi th respect to a total anount

of the acryl-based resin. If the anount is |ess than the above lower [imt

value, there is a case that the effect of inproving the adhesive property

of the bonding layer 3 is lowered. On the other hand, if the anbunt exceeds

t he abovéhapperhe i abbveallysyet heiaiits v loase theatret hies aghesisee tdtatengt h of

t he bondit | a ﬁr 3_becopes Lo Iaég SO %hatd.an effect o% 'ré%roovéspg a

wor ki ng opae 3e/si1§’el owet 883 ?’00 eover l<’§1lggl 8<% ansi i on

t enper at oo THapfet o t BREAORD BSkLP IBSfdcts RAicdt nbredche @ fdpectfic

val ue, but is pref,erabl)r/l in the range of -25 to 120C, nore preferably in

t he rang@foflMEXPYHRGoENCamP R nBFEPFEEeradl YOPRIERe range of -10 to

50C. If the glass transition tenperature is |less than the above lower limt

value, there is a case that the adhesive sterngth of the bonding |ayer 3

becones tl€@@86r ge soFuhaheamastd ecitofis profenged btk nghpr dpertd is

| ower ed. the - i f as ransition t ur, eeds the

above upggréﬁg?mfé‘gééﬁg?qghnerefllhts]@%g%asgom%tqsf% e %ffg{g?’%(%%[i r?g]reg\i%ng an

adhesi ve (psgEerigl by, t ke bbediclgbayed Iwtirgl| ewdrenpemnatthe icsadower ed.

[ 0063] I n dg:tio a_wei ght, aver age | ecul ar. wei ght _of the thernoplastic

Fesin (oShedif it RESEE D ETT PeBrIyd o ot SRV &F T A speci T ¢

val ue, but is preferably 100,000 or nore, and nore preferably in the range

of 150,000 to 1,000,000. If the weight average nol ecular weight falls

within t H0@%$Fdve rangBampless chssitg‘lee £HrédSecPIgRL | fhe an

fi1mforghng orapse  wudli ddes bondi Badraves dn LAGHAN: LNBALARTne

hand, exanpl es of” the therrosetting resin include: "a novol ac-type phenol

resin sudle-as phendliendydiene restriagrigsnl ndPEITRO r esi Arikitdpheart A

novol ac Lesifuo A phenalongsin BUeh, a3 fesql phenol jesi iy din epoxy, resin

such as a bi sﬁlhenol -typeepoxy Tesi %’e.g., bi'sphenaol A epo y>
aromatic polyamine (e.g., diamino diphenyl methane

(DDM), m-phenylene diamine (MPDA), diamino diphenyl
sulfone (DDS)), dicyandiamide (DICY) or a polyamine
compound containing organic acid dihydrazide; an acid
anhydride-type curing agent such as an aliphatic acid
anhydride (liquid acid anhydride) (e.g., hexahydro
phthalic anhydride (HHPA), methyl tetrahydro phthalic
acid anhydride (MTHPA)) or an aromatic acid anhydride
(e.g., trimellitic acid anhydride (TMA), pyromellitic
acid dianhydride (PMDA), benzophenone tetracarboxylic
acid dianhydride (BTDA)); or a phenol-type curing

agent such as phenol resin.

Among them, the phenol-type curing agent 1is
preferable. Specifically, examples of the phenol-type

curing agent include: bisphenols such as Dbis(4-
hydroxy-3,5-dimethyl phenyl) methane (common name:
tetramethyl bisphenol F), 4,4’ -sulfonyl diphenol,

24



resin, bisphenol F epoxy resin), a novolac-type epoxy resin (e.g., novol ac
epoxy resin, cresol novolac epoxy resin), a biphenyl-type epoxy resin, a
stil bene-type epoxy resin, a triphenol nethane-type epoxy resin, an

al kyl -modi fi ed tri phenol nethane-type epoxy resin, a triazine chem cal
structure-containing epoxy resin or a dicycl opentadi ene-nodified

phenol -type epoxy resin; a resin containing a triazine ring such as urea
resin or a nelam ne resin; an unsaturated-pol yester resin; a bisnmaleimde
resin; a4pél yurssigoreylédene aiphehpl pladwmen enpesi:n;basghehodnéd resin; a

resin containing,a,benzoxazi ne. chenic structure; cyanat e. ester, resin;

and the ?képli?ﬁfQV é”@@%?%?ﬁﬁﬁg %ﬁghgpeﬁnr lgﬁ:?hé%15.§%pﬁg?y§3 used.

Furt her, mafbagd, hem 2 thedepaypHeasi ) or (4 hayghenolphesy D) i smpréfereabl e. By

using these resins, it is possible to further ig ggée t he heat resistance
o

and the aBAesi VELPrBHEr OF di% hB1EIAGIIG Y 2F¥PD 06%F Forbher th amount

of the tpegmdseltd A {BRER,A0NtREPREANEN 418 tHET d X as)dr§RYBASHEi10N is not
limted to a specific valué, but is preferably in the range of about 1 to
400 part $4bnrvweiqrphans loor emgtdfaaraabl y(6 19t he rdpgepbengdout F3"o 300

parts byP\_e%id%@edvi thyr e%%‘?%h& 0 &HQrRRVts bfn?ﬁ}ﬁ-b.@i}ly ofcd he theympl astic

resin. |IT the anbunt” exceeds the above upper mt “value, there is a case
t hat chi gpihyglrend/lceme&nase generlat edasn t he 2bdedizenédyel ,3 orfl ,8 case t hat

the effect of inproving the effect of inproving the adhesive property of
t he bondﬁﬁ&qe l%9isgﬂdkwﬁdé'éﬁnﬁﬁ?%gaﬁi'haﬁfthé%%ﬁygﬁBﬁﬁg)% | ess
than thesabeve bewer 1l,ion4-wahdenetheldl j s argaséukhat isbaeadhesior

strength of the bonding | ayer 3 becones too |arge so that pickup defects
occur or dikydarrettaphthaded\ashg t he woPKRCRy propert3Sis | owered.®-

[ 0066] Fugt Re/amy8,ndbnt BaReefer r edathat, o hey L bhedsr esin cgpesiidion further
contains a curing agent (especially, a phenol-based curing agent in the
case of sheht lver s2t tbagheasilh deiing . the bdpdxgnebsi and 067} Bxanpl es of

the curing agent include: an

[0068] Further, an amount of the curing agent
(especially, the phenol-based curing agent) contained
in the third resin composition is not 1limited to a
specific value, but is preferably in the range of 1 to
200 parts by weight, and more preferably in the range
of about 3 to 150 ﬁarts by weight with respect to 100
parts by weight of the thermoplastic resin. If the
amount is less than the above lower 1limit wvalue, there
is a case that the effect of improving the heat
resistance of the bonding layer 3 is lowered. On the
other hand, if the amount exceeds the above upper
limit value, there is a case that storage stability of:

the bonding layer 3 is lowered.

[0069] Furthermore, in the case where the above
mentioned thermosetting resin 1is the epoxy resin, a
ratio between an epoxy equivalent and an equivalent of

the curing agent can be determined by calculation.
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am ne-type curing agent such as an aliphatic polyamne (e.g., diethylene
triamne (DETA), triethylene tetramne (TETA), netaxylyl ene diam ne
(MXDA)), an aromatic polyam ne (e.g., diamno di phenyl nethane (DDM,

m phenyl ene di am ne (MPDA), di am no di phenyl sulfone (DDS)), dicyandi am de
(DI CY) or a polyam ne conmpound contai ning organic acid dihydrazide; an acid
anhydri de-type curing agent such as an aliphatic acid anhydride (liquid
acid anhydride) (e.g., hexahydro phthalic anhydride (HHPA), nethyl

t et rahydépepghithalatlnci & anhgdoi def ( MRdPARposy aadatvadeint aefd tdthydri de

(2135 BB ALE 871, SERXCEd (I B ol e ackd, ) guy e

n acar boxylic acrd ydri or “a
phenol -t ype €hiei rELBPegt Sgeht as(ephenpl o ebiydroxyl egiiprgldéfemsirt he
phenol -type curing agent. is preferable., Specjfically, exanples of the
phenol -tgg‘é cErFRg Aferftt® nARRRCL bikGhRo| S SubF L HRREY- 10 the
hydr oxy- 3a3@ et hyl sphenyi ) snethanenbeampit ferEh 1 {etirAneh By k-akiggphenol

F), 4,4'-sulfonyl diphenol, 4,4'-isopropylidene diphenol (conmon nane:

bi sphenobP£fA 0,7 bits( 41 hjdr oxI/bhéid ) rabikanes BesE2- BanoxstpheMAOVaret hane,
(2-hydro y . 4- yp hane 1 Xt yrhe o

bi s( 4- hy%%%%h*é%?ﬁ% %gr&]géé h@ﬁé%l sn% %yd?%ggpﬁ‘e%?) Ul PhcbhSoe |

(2- hydr oxypeniyil 9y ( 4£hydhexpometing detylranes ( e.sg. JowbirsghenodnFtBe pr oduced
by Honshu em. cal I ndustry Co.,.Ltd.); dihydroxybenzenes such .as.
1,2-benz€ﬁggﬁﬂha3§3-1%eﬁ%é%éﬂ?5?°aﬁ QE%é%egésné|9M% T?Pﬁ§d?6§§ﬁénzenes
such as ¥adu4 bearenretrisgl ;a vakiseust ha@nefse ofe fifi dyyelr @gy nappt-balienes such
as 1, 6- di hydroxynapht hal ene; various_isomers of biphenols such as

2, 2" - bi phEfohesd ueaishpprendtt Bhe PrEding.13ve68PFdSt H&WeE®danmount of
the curing agent (especially, the phenol -based curing agent) contained in

the third resin conpositionis not limted to a specific value, but is
pr ef er abllP0i7®1t he r abgeadidit ten 200tpart Lhyferight thtd whee tprigfdkrably in

the range gf, Abaut, 3 14 150 AL, BY WRLGNS MTIL T ESpaGl; TR 100 Ayt by

wei ght of hé" t plasti c resin. e anount i es an 't bove
| ower |inalcosdlaregtdbhere i8R aeeabedt hatTHie abkest »f ipywoibhg ttre heat
resi stance of the bongtgq | ayer 3 is_lowered.. On thg ot her hand, if the
amount exPRERY S KU EBBY& 1ippett | F1Ft PORCHES (HE¥RTYi 8 -a case that storage

stability of the bonding |ayer 3 is |owered. [0069] Furthernore, in the case
where the above nentioned thernpsetting resin is the epoxy resin, aratio
bet ween dR03dxy equEy¥ameaesandfatequrvaiegt eftalyst include an

amine-type catalyst such as imidazoles, 1,8-
diazabicyclo (5,4, 0)undecene, a phosphorous-type
catalyst such as triphenyl phosphine, and the 1like.
Among them, the imidazoles are preferable. This makes
it possible for the bonding 1layer 3 to especially

combine fast curability and the storage stability.

[0072] Examples of the 1imidazoles 1include 1-
benzyl-2-methyl imidazole, l1-benzyl-2-phenyl
imidazole, 1l-cyanoethyl-2-ethyl-4-methyl imidazole, 2-
phenyl-4-methyl imidazole, l-cyanoethyl-2-phenyl
imidazolium trimellitate, 2,4-diamino-6-[2'-methyl
imidazolyl-(1')]-ethyl-s-triazine, 2,4-diamino-6-[2'-
undecyl imidazolyl-(1’)] -ethyl-s-triazine, 2,4-
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the curi

case of

nmore preferably in the range of 0.7 to 1.3.

ng agent can be determ ned by calculation. Specifically, a ratio
of the epoxy equivalent of the epoxy resin to the equival ent of the
functional group of the curing agent (e.g., a hydroxyl equivalent in the

t he phenol resin) is preferably in the range of 0.5 to 1.5,

and

If the ratio is |l ess than the

above lower limt value, there is a case that the storage stability of the
|l ayer 3 is lowered. On the other hand, if the ratio exceeds the

bondi ng

above upﬁéadﬁndthaBUeetwmi%ﬁtsmathaie t hat. dalre leffe€l ’ bl -etgprydwH ng t he
heat resistance of th on | ay is |.owe [ 0070 di.t.i on,
pref er red "tHdt? %*ﬁ@thlw 4&%& ESn%oéatYﬂ?é%ﬁihém%:ﬁﬁ%éﬁg Zq drling’
cat al yst etagaelerat 08} inkf neadashydhisabekes iddqessj bl e bophepiyave

curabili
i ncl ude

it

ty of the bonding |ayer 3. [0071]Exanp|es of the curln% catalyst

amigazrele ypeca“t%‘l’?létiEIHé"ﬁéEsq m da2sieicy, 8-  2-phenyl

is

d|azablc&g%§Q§74ﬁ9§%gﬂgge qngngﬁﬂppious typge qﬁngysg ﬁggqusgtrlphenyl

phosphi ne,
makes it dpoysingytherhyhe bommM@PZQ@@r 3 t 8, dspdciml1y- combinya fsast

curabili
i ncl ude

Anong them the |n1dazo es ‘are preferable.

Thi s

Peadnd e s of agecgbal 14 ys o Q0LZLExarml £ of SbbSaT AR oS

benz enz
adduct, 2,4- dlamlno 6-methacryloyloxyethyl-s-triazine,

2,4-diamino-6-methacryloyloxyethyl-s-triazine

isocyanurate adduct, and the like.

Among them, the 2-phenyl-4,5-dihydroxymethyl
imidazole or the 2-phenyl-4-methyl-5-dihydroxymethyl
imidazole is preferable. This makes it possible to
especially improve the storage stability of the

bonding layer 3.

[0073] Further, an amount of the curing catalyst
contained in the third resin composition 1is not
limited to a specific wvalue, but is preferably in the
range of about 0.01 to 30 parts by weight, and more
preferably in the range of about 0.5 to 10 parts by
weight with respect to 100 parts by weight of the
thermoplastic resin. If the amount is less than the
above lower limit wvalue, there 1is a case that the
curability of the bonding layer 3 is insufficient. On
the other hand, if the amount exceeds the above upper
limit wvalue, there is a case that the storage

stability of the bonding layer 3 is lowered.

[0074] Furthermore, an average particle size of

the curing catalyst is not 1limited to a specific
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I m dazol e, 1-cyanoethyl-2-ethyl-4-nmethyl im dazole, 2-

phenyl-4-net hylimdazol e, 1- cyanoet hyl- 2- phenyl

i mdazoliumrinellitate, 2, 4-di am no-6-[2' - net hyl

i m dazol y1-(1')]-ethyl-s-triazine, 2,4-di am no-6-[2" -

undecyl i m dazol y1-(1')]-ethyl-s-triazine, 2, 4-

diam no-6-[2'-ethyl-4"-nethylimdazolyl-(1")]-ethyl- s-triazine,

2,4-di am no-6-[2' -net hyl imdazolyl-(1')]-

et hyl - s- tailagi neikadcy arir aieafienab 1 2- phenyhm or less, and more

' m dazol %Irséocgrarbufgt ?.%ddtli'lcet %aghenyolf 1 to 5 um. If the average
particle size falls within the above range, the curing

catalyst can especially exhibit excellent reactivity.

[0075] Moreover, it 1is preferred that the third
resin composition further contains a coupling agent,
if needed. This makes it possible to further improve
adhesive strength between a resin and an adherend and

adhesive strength of a resin interface.

[0076] Examples of the coupling agent include a
silane-type coupling agent, 'a titanium-type coupling
agent, an aluminum-type coupling agent, and the like.
Among them, the silane-type coupling agent is
preferable. This makes it possible to further improve

the heat resistance of the bonding layer 3.

[0077] Examples of the silane-type coupling agent
include vinyl trichlorosilane, vinyl trimethoxysilane,
vinyl triethéxysilane, BR-(3,4-epoxycyclohexyl) ethyl
trimethoxysilane, y-glycidoxypropyl trithoxysilane, v-

glycidoxypropyl methyl diethoxysilane, Y-
methacryloxypropyl trimethoxysilane, Y-
methacryloxypropyl methyl diethoxysilane, Y-

methacryloxypropyl triethoiysilane, N-- (aminoethyl)
v-aminopropyl methyl dimethoxysilane, N-%- (aminoethyl)

y-aminopropyl trimethoxysilane, N—E—(aminoethyi) Y-
aminopropyl triethoxysilane, y-aminopropyl
trimethoxysilane, y-aminopropyl triethoxysilane, N-

phenyl-y-aminopropyl trimethoxysilane, vy-chloropropyl

trimethoxysilane, v-mercaptopropyl . trimethoxysilane,

28



di hydr oxynet hyl i m dazol e, 2- phenyl- 4- net hy1- 5-

di hydr oxynet hyl i m dazol e, 2, 4-di am no-6-vi nyl -s- triazine,

2, 4-di am no-6-vinyl -s-triazine isocyanurate adduct,

2, 4- di am no- 6- net hacryl oyl oxyet hyl -s-tri azi ne,

2, 4- di am no- 6- net hacryl oyl oxyet hyl -s-tri azi ne i socyanurate adduct, and the
| i ke. Anmbng themthe 2-phenyl -4, 5-di hydr oxynet hyl i m dazole or the

2- phenyl - 4- met hyl - 5- di hydr oxynet hyl im dazole is preferable. This nmakes it
possibIe3tdgmﬁyﬁnaﬁéprbmwkwetrhetﬁbmyxﬁﬂamabﬂilaadﬁylhgybmmﬁym | ayer

3. [0073] Fyrther mount of t ri ntained in the third
resin co &g‘ieﬁ?ﬁfql’%lﬂﬁf‘el 'imted %8%§ §ﬁg]c‘?$f‘ &éﬂ but i Erﬁpé’i‘lgr ably in
the rangec@fraaloutaRe 01ahe IhParigeby wei ght, and nore preferably in the
range of about 0.5 to 10 parts by weight with respect to 100 parts by

wei ght of the thernoplastic resin. If the amount is |less than the above

Lover 11 ol ue, gﬁ[%émﬁ%g%ngg EBBRIULRPT Bt Of cbhe ondi ng | ayer

3 is insu f|C|ent he ot anount “exceeds the above upper
limt vahue,thher@hlsda:m@senthammpheisucnagesstabtl|1ythedhet©onﬁ|ng

| ayer 3 sehg red 074]F % hernDr regg gxﬁggggnpar |cl%a§k%e of t he
curing capalys is no Y1 i to°a peC| I'C

about 0.01 to 10 parts by weight, and more preferably
in the range of about 0.5 to 10 parts by weight with
respect to 100 parts by weight of the thermoplastic
resin. If the amount 1is less than the above lower
limit value, there is a case that the adhesive effect
of the bonding layer 3 is insufficient. On the other
hand, the amount exceeding the above upper limit value
causes generation of outgases or voilds within the

bonding layer 3.

[0079] When the bonding layer 3 1is formed, the
bonding layer 3 can be obtained by dissolving such a
third resin composition into a solvent such as methyl
ethyl ketone, acetone, toluene or dimethyl formamide
to bring into a vanish state, applying the same onto a
carrier film using a comma coater, a die coater, a

gravure coater or the like, and then drying it.

[0080] An average thickness of the bonding layer 3
is not limited to a specific wvalue, but is preferably
in the range of about 3 to 100 um, and more preferably
in the range of about 5 to 70 um. If the thicknéss
falls within the above range, 1t 1is ©possible to
control thickness accuracy of the bonding layer 3 in a

very e€asy marnner.
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value, but is preferably 10 gmor less, and nore preferably in the range of
m |If the average particle size falls wthin the above range, the

l1tob5g
curing c
[ 0075] Mo
cont ai ns

strength
a silane

al um num

coupl i ent, d the.ike. Among th the silane-type
YRR or EePHRRe, TR Mo SRR 2P shiith, W,

coupling
heat res
coupling
triethox
y-glycid
met hacry

atal yst can especially exhibit excellent reactivity.
reover, it is preferred that the third resin conmposition fu

rt her

a coupling agent, if needed. This nakes it possible to further
i nprove adhesi ve strength between a resin and an adherend and adhesi ve

of aresin interface. [0076] Exanpl es of the coupling agent
-type coupling agent, a titaniumtype coupling agent, an

is pre arther

i ncl ude

rove the

tsharce of t£helkendinf hageedd. [HP7ddhxadpliesy ofhéheigdilleane-type
.agent include vinyl trichlorosilane, vinyl, trinethoxysihﬁge, vi nyl

y& | 58, BhITI- E5SKEy QTS F18Phy| 1Eri At hBRYSHR TR,
OPRHRRY | at mid PRXN S Lhanep r¥gky-edoxyar ePyborRitig %;%W

| oxypropyl tri net hoxysi | ane, ” nmet hacryl oxypr opyl et

i | ane,

di et hoxyoifl &he komdhaor yeyepropyl triet hoxysilane, N-S-(am noethyl)

y-am nop
trimetho
y-am nop
Nphenyl -
y- mer cap

ropyl nethyl dinmethoxysilane, N-S-(am noethyl) y-am nopropy
xysil ane, N-S-(am noethyl) yam nopropyl triethoxysilane,
HOP8l21t ri met Bpaypillesne ofy - &menogridphe r t rimt hodysi pbamgicles

L nopr oyl LE! MELNOXXSL | angy ; .oh! 9 9REQRY T EL TR ponye]

like.

[0083] Further, an average particle size of the
filler is preferably in the range of about 0.1 to 25
U . If the average particle size 1is less than the
above lower 1limit value, the effect of adding the
filler to the third resin composition is lowered. On
the other hand, 1if the average particle size exceeds
the above upper 1limit value, there 1is a possibility
that the bonding property of the bonding layer 3

required as the film is lowered.

[0084] An amount of the filler contained in the
third resin composition is not limited to a specific
value, but is preferably in the range of about 0.1 to
100 parts by weight, and more preferably in the range
of about 5 to 90 parts by weight with respect to 100
parts by weight of the thermoplastic resin. This
makes it possible to further improve the bonding
property of the bonding layer 3 while enhancing the

mechanical property thereof.

[0085] (Support f£ilm)
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3-isocyanat epropyl triethoxysilane, 3-acryl oxypropyl trinethoxysilane,
bi s(3-triethoxysilyl propyl) tetrasulfane, and the |Iike. [0078] An anpbunt of
the coupling agent contained in the third resin conposition is not limted
to a specific value, but is preferably in the range of about 0.01 to 10
parts by weight, and nore preferably in the range of about 0.5 to 10 parts
by weight with respect to 100 parts by weight of the thernoplastic resin.
If the amount is less than the above lower limt value, there is a case
t hat the adhesive effect of the bonding layer 3 is insufficient. On the
ot her hand, the anount exceedlng t he abpve upp@_ limt val ue_ca

on

es
generation of OHEGaSEPRIToi Gd1M t i n the Bon&A%F | H{RFE313H0075 When t he
bondi ng bay® ox&iﬁ?quﬂ@d fibatbopdineg iwyeri3yean be obhal neddyna
dISSO|VIn% such a third resin conposition into a sol vent such as met hyl
ethyl kePghesiatet ba¥eTt o} ueRE &Mali RRRAYNI okdaAT dé t3S bARRGYIMSA a vani sh
state, applyig the same onto a carrier filmusing a comm coater, a die
coater, a gravure coater or the like, and then drying it. [0080]An aver age
thickness of the bonding |l ayer 3 is not limted to a specific value, but is
preferably i the r abou 3ta 10 nDre referably in the
range of [§8§35t 5to a‘&ﬁ’n % ?%e T hi© c?knnsesp]\:lflallrl rE feLhe Jgbot%/?%a range,
it is possippler-t o fiomhrod tinekngss pemyé@uyxﬁnéheIh@ngpngﬂwﬂéﬁeS ina
very easy nmanner. [0081]Further the third reS|n co osition may_

polybutene, lybutadiene, polymeth pente
polyvinyl chloride, vinyl chloride copolymer,
polyethylene terephthalate, polybutylene
terephthalate, polyurethane, ethylene-vinyl acetate
copolymer, ionomer,  ethylene- (meth)acrlylic acid
copolymer, ethylene- (meth)acrlylate copolymer,

polystyrene, vinyl polyisoprene, polycarbonate and the
like, and a mixture containing two or more of them and

the like.

[0087] An average thickness of the support film 4
is not limited to a specific wvalue, but is preferably
in the range of about 5 to 200 um, and more preferably
in the range of about 30 to 150 um. In this case,
since the support film 4 has appropriate rigidity, it
can reliably support the first adhesive layer 1, the
second adhesive layer 2 and the bonding laYer 3. This
makes 1t possible to easily handle the film for
semiconductor 10. Further, this also makes it
possible for the film for semiconductor 10 to be bent
appropriately, to thereby improve the adhesive
property of the bonding layer 3 to the semiconductor

wafer 7.
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contain a filler, if needed. By containing the filler in the third resin
conposition, it is possible to inprove a nechanical property and a bondi ng
property of the bonding |ayer 3. [0082] Exanpl es of the filler include
particles made of silver, titaniumoxide, silica, mca or the |ike.

[ 0083] Further, an average particle size of the filler is preferably in the
range of about 0.1 to 25 Am If the average particle size is |less than the
above lower |imt value, the effect of adding the filler to the third resin
conposi tilonsigd | ower EBlropParthe sotdier Fhamd forf Jdmieuedagecparticle size
exceeds the above upper limt value, there is a possibility that the
bondi ng property of the bonding layer 3 required as the filmis | owered.

[ 0084] An anmoung1ehotdg fthkers Gost aianetkd ivé ha dhhir dir esiie cerpesidion is
not limted to a specific value, but is preferably in the range of about
0.1 to 186DE&%E byld¥Pght ,2 and™or et Peef &HIINIn RYSTangé oft3lout 5 to

90 partsaby ANt Widdhigspect Lo 00 darls b ysboblvafihe tharpoplastic

resin. This makes it possible to further inprove e bondi'ng property of

t he bondbmgfleapdrld avke tdyehdiwl hgwing mairat theésproperty thereof.

[ 0085] (Support film The support film4 is a base material for
supporting the first adhesive layer 1, the second adhesive |layer 2 and the
bondi ng l[ay@m913 as desestbediaboiie. preferred that the adhesive

strength of the first adhesive layer 1 with respect to
the bonding layer 3 1is smaller than the adhesive
strength of the second adhesive layer 2 with respect
to the wafer ring 9. In this case, when the chip 83
is picked up during a third step described below, the
wafer ring 9 is not peeled off from the second
adhesive layer 2, but the bonding layer 3 is
selectively peeled off from the first adhesive layer
1. Further, the wafer ring 9 can reliably support

(fix) a laminated body 8 when being diced.

[0090] Namely, since the two adhesive layers
including the first adhesive layer 1 and the second
adhesive layer 2 are used in this embodiment, by
making the adhesive strengths thereof different from
each other, it 1is possible to combine the reliable
fixation of the laminated body 8 and the easy pickup
of the chip 83. In other words, it is possible to
balance between the dicing property and the pickup

property of the film for semiconductor 10.
[0091] In this regard, it is to be noted that the

adhesive strength of the first adhesive layer 1 with

respect to the bonding layer 3 and the adhesive
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[ 0086] Exanpl es of a constituent material of the support film4 include

pol yet hyl ene, pol ypropyl ene, pol ybut ene, pol ybut adi ene, pol ynet hyl pent ene,
pol yvi nyl chl ori de, vi nyl chl ori decopol yner,

pol yet hyl enet er epht hal at e, pol ybutyl ene terephthal ate, pol yurethane,

et hyl ene-vi nyl acetate copol yner,iononer, et hyl ene-(nmeth)acrlylicacid

copol yner, ethylene-(neth)acrlylate copol yner, polystyrene, vinyl

pol yi soprene, pol ycarbonate and the |i ke, and a m xture containing two or
more of sheerngih tbé |tke. sEQO8K] Andhesriage flhiyekneds wiftht heespgpdrt film 4
Is not limted to speci.fic yal ue ut is.preferably in the range of about
5to Zookﬂm&é%dwr?ta)freelpprépgra Ifalrk Eﬁe %‘3%‘38%8% a utc}lfﬁlqun%S(jf%Em I n
this casringi NnCRothalawaret &El M hasrgppeyddt eekiigi, di tie Kkirehn
reliably support the first adhesive |ayer 1, the second adhesive | ayer 2
and the B&ndifty Papemes. Thie ANQANEE F6SI9 e t BREEGSP n3REI &%e film
for sem gopductor 10. Further, this also nakes it possible for the filmfor

sem conductor 10 to be bent appropriately, to thereby inprove the adhesive
property of the bonding layer 3 to the sem conductor wafer 7.

[0092] Further, the adhesive strength of the first
adhesive layer 1 with respect to the bonding layer 3
before being diced is not limited to a specific value,
but 1s prefeéerably in the range of about 10 to 80
cN/25mm (4 to 32 N/m), and more preferably in the
range of about 30 to 60 c¢N/25mm (12 to 24 N/m) as an
average value at an adhesive interface therebetween.
If the adhesive strength falls within the above range,
it is possible to prevent defects such as removal of
the semiconductor element 71 from the first adhesive
layer 1 when the laminated -body 8 1s extended
(expanded) or diced as described below, and to
maintain the excellent pickup property of the film for

semiconductor 10.

[0093] In this regard, it is to be noted that the
adhesive strength (cN/25mm) indicates a load (unit:
cN) measured by forming a sample (laminated £ilm) in
which the bonding layer 3 has attached to a surface of
the first adhesive layer 1 into a strip shape having a
width of 25 mm, and then removing a portion
corresponding to the bonding layer 3 from the sample
at a peel off angle of 180° and a pull speed of 1,000
mm/min and at 23°C (room temperature). Namely,
herein, the adhesive strength of the first adhesive

layer 1 with respect to the bonding layer 3 is defined
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Al t hough the first adhesive |ayer 1, the second adhesive |layer 2 and the
bondi ng | ayer 3 have different adhesive strengths, respectively, they
preferably have the followi ng properties. [0089]First, it is preferred that
t he adhesive strength of the first adhesive layer 1 with respect to the
bonding layer 3 is smaller than the adhesive strength of the second
adhesive layer 2 with respect to the wafer ring 9. In this case, when the
chip 83 is picked up during a third step descri bed below, the wafer ring 9
i s not pesel edsiff peein sheesgpdnd. adhesi ve | ayer 2, but the bonding | ayer 3
is selectively peeled off fromthe first adhesive layer 1. Further, the
wafer ring 9 can reliably support (fix) a | am nated body 8 when bei ng

di ced. [ (QQ90kNanely,Eshnpeelshe dio adhesimalbayiess sl udheg tEhedd rst
adhesive |l ayer 1 and the second adhesive layer 2 are used in this
enbodi neAtlesi Ykl Ay tthel adissing $thenBERPtef eBF SEHFRESENELOEM each

other, itp.l.9 RRSSLOIE O FOMINR 18£8l abls fdxabhersofp{ hgeligmnat ed
body 8 ang the easy pickup of the chip™83. In other words,” it i$ possible
to bal ancé Béiaweenrvietdi chogopespeany 8nd ttie pP ckeytsy oper weightthe film

for sem gaen or. 10 I i eqar Lt d th
adhesi veggt S%a&r?]%t ﬁscj?fc}{%rggglé]r s%ﬁa@%%%?vg%]%e?%fbv%%tﬁ ?gsglg%:(t? F% the bgndi ng
| ayer 3 krpdwdigyladhesi tke acryl-based resin.

[0095] On the other hand, the adhesive strength of
the second adhesive layer 2 with respect to the wafer
ring 9 1is not limited to a épecific value, but 1is
preferably in the range of about 100 to 2,000 cN/25mm
(40 to 800 N/m), and more preferably in the range of
about 400 to 1,200 cN/25mm (160 to 480 N/m) as an
average value at an adhesive interface therebetween.
If the adhesive strength falls within the above range,
it is possible to prevent defects such as removal of
the semiconductor element 71 from the first adhesive
layer 1, which would be resulted from prevention of
peel off of the first adhesive layer 1 from the second
adhesive layer 2 at the interface therebetween, when
the laminated body 8 is extended (expanded) or diced
as described below, and to reliably -support (fix) the

laminated body 8 by the wafer ring 9.

[0096] In this regard, it is to be noted that the
adhesive strength (cN/25mm) indicates a load (unit:
cN) measured by attaching a strip adhesive tape having
a width of 25 mm to an upper surface of the wafer ring
9 at 23°C (room temperature), and then peeling off the

adhesive tape from the wafer ring 9 at a peel off
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strength of the second adhesive layer 2 with respect to the wafer ring 9
can be adjusted by changing the kind (fornulation) of the acryl-based
resin, the kind of the nononer, the anmpunts thereof, hardness and the |ike.
[ 0092] Furt her, the adhesive strength of the first adhesive layer 1 with
respect to the bonding |layer 3 before being diced is not limted to a
specific value, but is preferably in the range of about 10 to 80 cN 25mm (4
to 32 NNn), and nore preferably in the range of about 30 to 60 cN 25mm (12
to 24 N angde anf alé02geaval ae patl lanspdhdsiofe 1 neepf awe' nimer ebdt ween. | f

t he adhesi sirength falls within the above range, it _.is sihle to

pr event gé}ég:ctér%ﬁ@htgglpreel?%mge})f t 8“%62’% ’coﬁﬁﬁ%llgr’ etr}é%e%g%?f 7om the
first adeesietgyiayer lemberddwnd asiamiLid Hodyu @1t S2extierdedeperanded) or
di ced as descri bed below, and to nmaintain the excell ent“fi ckup property of
the fil mtPor Sefi c¥RdFH orTiB9 [ 093} Fn Rl Gards it +189f0 BESoted that
t he adhegit\i,taer%gl@,ngth (cN 25m) indicates a load (unit: cN) neasured by

formng a sanple (lamnated filn) in which the bonding |ayer 3 has attached
to a surface of the first adhesive layer 1 into a strip shape having a

wi dt h of and K Vi pQrti spqndi to ndi ng
| ayer 3 f[r%énﬁ?he san%?gagtl%a@pgerﬁg %ff%g)nfg“lﬂgl%ﬁ%go g%d gglgulfs rség)er{;&d) of
1, 000 magihe sainde afl 232G ( codmt Enpertdtair propanet y delseneibedt kdbadhesi ve

strength . of the first, adhesive layer.1 with _respect to the bondi | ayer 3
i s defi nedcd¥® 1800 HeRY T St STt L8094 Eﬁ?a% e§a5gsam?¥ir Pﬁ?llaﬁr}?%n of the

first adbesitwee |ayetnhnkaddgytheepaererd ys deschicbedh eboveyi aelivgde: a
m xture containing 1 to 50 parts by weight of the acrxl ate nmononmer and 0.1
to 10 paftfs BYyewdisfydrathe GYRYARE &7 PP E&TPSG T htPeshelt PAF DO part s

by wei ghtbgofwéﬂﬁj@cgy thased P Pa k8093 the other hand, the adhesive
strengt h of

fo098] In this regard, in the case where the
adhesive strength of the first adhesive layer 1 with
respect to the bonding layer 3 1is defined as “A;” and
the adhesive strength of the second adhesive layer 2
with respect to the first adhesive layer 1 is defined
as “A,”, A,/A; is not limited to a specific value, but
is preferably in the range of about 5 to 200, and more
preferably in the range of about 10 to 50. This makes
it possible for the first adhesive layer 1, the second
adhesive layer 2 and the bonding layer 3 to especially
exhibit the excellent dicing property and the superior

pickup property.

[0099] Further, it 1is preferred that the adhesive
strength of the first adhesive layer 1 with respect to
the bonding 1layer 3 1is smaller than the adhesive
strength of the bonding layer 3 with respect to the
semiconductor wafer 7. This makes it possible to

prevent the semiconductor wafer 7 from being
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t he second adhesive layer 2 with respect to the wafer ring 9 is not limted
to a specific value, but is preferably in the range of about 100 to 2,000
cN 25mm (40 to 800 Nnm), and nore preferably in the range of about 400 to
1,200 cN 25nm (160 to 480 NNm as an average value at an adhesive interface
t herebetween. If the adhesive strength falls within the above range, it is
possible to prevent defects such as renoval of the sem conductor elenent 71
fromthe first adhesive layer 1, which would be resulted from prevention of
peel off iofvalhmtfarstyagiesied lodfer Lxofr orne hdbosebiongl adiyesi ve ladyer 2 at

the interface, therebet n ep the | amnated b 8 Js exten

(expande5 Sort ek ags?mggls%]#%%gwﬁglnoww%%ﬁdttﬁg rgﬁq¥8bl8y3 sh%()p I’l'([%(?{%fdl‘ X) the
| am nat edphody Nyl ¥ he wiaf er makgs9.i{ 00964 hbilbki stoegaetlecittiviedt 0 be
noted that the adhesive strength échVZS i ndicates .a load (unit: cN)
measur edPEF lat P 5ENITRF aPSRAY ggadjh ¥P¥e 1 apEOHaViRg & Mith ha8fess ifmto an

upper suff; of 4ferual ehddeh e athdderdtepBA enperature), and then
peeling off the adhesive tape fromthe wafer ring 9 at a peel off angle of

1800 and a pull speed of 1,000 nmmin and at 23C (roomtenperature).
Namel y, hghggy the ﬁqh%gfiv igégggat,h d@éasage éﬁcggdn%c&@eéwﬁgkaxeq{eZ wi th

respect to the wafer rin I ne 180 peel strengt
[ 0097] Exadiplessiwé atfremmidlat ©6n tdfe thendengnd aydhesiBveri@lyerez et ng t he

property descti bed above incJude a nixture containing.l.to 50 parts by
wei ght of %t h eFﬁ&Hec%f:iW{é?E awaglﬁ.rS %o 16 pHPts gﬁ“\lbetleg t tj'g? tthe

i socyanakgecanmiosind,an &, r eispect 10 AOOfpanis Wy iwei ghiie ofrarfee acsyl - based
resin. [0098]In this regard, in the case where the adhesive strength of the

first adRéSUe Plyekol WWPh FR6PRBR t 62PhetBormfihg N/dYer 204 A4 %ed as

"Al" and the adhes) venstinotinof bhe 3860ndgadhesioey | @y b samM (3 respect
to the first adhesive layer 1 iS defined as "A2", A2/Al is not limted to a
speci fi cteal 480 BUMm] s prEtertdid yadhesie’e asfasigebodalsl g owid®imnd nore

preferably in §$§V£an%%ntoiéaboy£ 19 to 0. T8hs es éﬁfﬁgﬁéie%}f’# or the

first adhésive Tayeéer second “adhesi ve Tayer and 0 g layer 3
t 0 especipaldwerexhjmp el exeedbiredt odi cilng peopecndwundot helemeertior pi ckup

property.,.[ 098] Furfher Lty 1, prefer e £hat e, aghesi ve

[0101] Further, it 1is preferred that the adhesive
strength of the first adhesive layer 1 with respect to
the bonding layer 3 1is smaller than the adhesive
strength of the first adhesive layer 1 with respect to
the second adhesive layer 2. This makes it possible
to prevent the first adhesive 1layer 1 from being
involuntarily peeled off from the second adhesive
layer 2 at the interface therebetween when the chip-83
. is picked wup. Namely, this makes it possible to
selectively peel off the first adhesive layer 1 from
the second adhesive layer 2 at the interface

therebetween.

[0102] In this regard, it is to be noted that the

adhesive strength of the first adhesive layer 1 with
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strength of the first adhesive layer 1 with respect to the bonding | ayer 3
is small er than the adhesive strength_ of the bonding |layer 3 with respect
to the sem conductor wafer 7. This nmakes it possible to prevent the

sem conductor wafer 7 frombeing involuntarily peeled off fromthe bonding
| ayer 3 at the interface therebetween when the chip 83 is picked up.
Nanmely, this makes it possible to selectively peel off the bonding |ayer 3
~fromthe first adhesive layer 1 at the interface therebetween. [0100]In

t hi s regaedpadt i sot c¢hge swteddt kathdhievadiegiare 3t dengidt ofl ittid dxbndi ng

| ayer 3 \évith res ec%.to %ﬁ: sem’cgnductor %\l/afe{) 7 1.5 rl_[qtl limted t@ a
speci fi ¢ PalfuSPRUt 1§ FPertrapPyti i St RF FHRG2PoY dbbut™ 0  ¢89506° TN 25mm
(20 to 280N 10and 1oL gopbefarabbymi n4dhetbange ofi/abqutaBd m>50

cN 25mm (32 to 100 Nm). In the adhesive stren?th falls within the above

range, iPTELSIFRIDI 1t ot BEf TSR ISL pPERTR FOfp BAd G%hoFlY 25 he

sem condyeber ekbemnis Kly)So-caltt edhLhihdiEPve fELPROGRW MiRA1 g

[0101] Further, it 1s preferred that the adhesive strength of the first
adhesi vewhigpdm 1tiet habeygecranget.heibondd npdayebls isosmaker thmn t he
adhesi ve r. t { fir es] y i resp tq.t second
adhesi vedﬁgﬁg%gzgr%hes kggglt@ggszé%?}éh?oe%ﬁéggﬁ%@t h(gff?ér:%? g lggi ve

| ayer 1 toemdemingonduokont dard lgspeeliedleof fexfa@biéhe.second adhesive | ayer
2 at the interface therebetween when the chip 83 is picked up. Nanely, this
makes it possible to selectively peel off the first adhesive layer 1 from
the secondiaghesi ve (@y¥ehod at ther nterbasaudieigbet waen.m [ 010Hdmh this
regard, it is to be noted that the adhesive strength of the first adhesive
| ayer 1 wefj conductor)

The film for semiconductor 10 as described .above

can be produced using, for example, the following
method.
[0104] First, a base member 4a shown in FIG. 4 (a)

is prepared, and then the first adhesive layer 1 is
formed on one surface of the base member 4a. In this
way, a laminated body 61 including the base member 4a
and the first adhesive layer 1 1is obtained. The
formation of the first adhesgive layer 1 can be carried
out using a method in which a résin varnish containing
the above mentioned first resin composition is applied
onto the base member 4a by wvarious kinds of
application methods to obtain a coating film, and then
the coating film is dried, a method in which a £film
formed of the first zresin composition is laminated
onto the base member 4a, or the like. Further, the
coating film may be cured by being irradiated with a

radial ray such as an ultraviolet ray.
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respect to the second adhesive layer 2 is not limted to a specific val ue,
but is preferably in the range of about 100 to 1,000 cN 25nm (40 to 400

N m), and nore preferably in the range of about 300 to 600 cN 25nm (120 to
240 Nm. If the adhesive strength falls within the above range, it is
possi ble to make the dicing property and the pickup property of the film
for sem conductor 10 especially excellent. [0103] (Mt hodf or Produci ngFi | nfor
Sem conduct or) The filmfor sem conductor 10 as descri bed above can
be produdedosdi ng, fBExampaepl egf t hhef cldmW cgt rehhack t &I O4]i Ricrlstde a base
menber 4a shaq in FIG 4(a) _.s.prepared, and then the first adhesive |ayer
T T or el on foreoR b N SIS Re. Bage brig@e S ME LS, vty SBF B nat oq
body 61 iB@ltUdiImbReJIESeaMIMSr cdradid-d heokilisly adhenbwe | ay&ad is
obt ai ned. The formation of the first adhesive layer 1 can be carried out
usi ng a REBRdRT.MeRReR adr €14 FHR nFoRtdeet St agdt Redafdi®e hehRei oned
first resin conposition is applied onto the base nenber 4a by various kinds
of application nmethods to obtain a coating film and then the coating film
is dried[0a06dt hod i Fuwhhelr a & | shbwnned of I&he4fliast tlei boschipusition is

Ianinateg ont o gh%dya§grgpgper 43 orshh% | i ke. Further, the cgfting film
|

may be cufaé’&rby beimng~i Fradi ated dvﬁ‘? h%a radial orfayasé)cr?paasr%% N%T%vi ol et

ray. [ Ohmembeami esnothiehes Al inaahiean aet bhds liancinmes@ kbidfe aoati ng
met hod, a roll| coating nethod, a spra%acoating,nethod, ,a_$hoto ravure
ne

coating ABt WodlSa ¥ cBat + AGLRBLTSH, Pe%ur 8l - HoREF HgInet had t he
like. [OhQ&RY t418rands t2ROWLAM i CLaded) 3 the bopdinga.

[0107] Furthermore, as shown in FIG. 4(a), the
second adhesive layer 2 1is formed on one surface of
the prepared support f£ilm 4 in the same manner as each
of the laminated body 61 and the laminated body 62.
In this way, a laminated body 63 including the support

film 4 and the second adhesive layer 2 is obtained.

[0108] Next, as shown in FIG. 4 (b), the laminated
body 61 is laminated onto . the laminated body 62 so
that the first adhesive layer 1 makes contact with the
bonding layer 3, to thereby obtain a laminated body
64. This lamination can be carried out using, for

example, a roll lamination method or the like.

[0109] Next, as shown in FIG. 4(c), the base
member 4a 1s removed from the laminated body 64.
Then, as shown in FIG. 4(d), a ring-shaped region
outside an effective area of the bonding layer 3 and
the first adhesive 1layer 1 1is removed from the
laminated_body 64 without the base member 4a so as to

leave the base member 4Db. Here, the effective region
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| ayer 3 is formed on one surface of a prepared base nmenber 4b in the sane
manner as the |am nated body 61. In this way, a |am nated body 62 including
t he base nenber 4b and the bonding |layer 3 is obtained. [0107] Furt hernore,
as shown in FIG 4(a), the second adhesive layer 2 is fornmed on one surface
of the prepared support film4 in the sanme manner as each of the | am nated
body 61 and the | am nated body 62. In this way, a | am nated body 63

i ncluding the support film4 and the second adhesive |ayer 2 is obtained.

[ 0108] Next, deest mhewn aisn &l Gegddn) ,hahenbammabvedebodiifietsr| awnindti ed ont o
t he | am nat ed bod%/ 62 so that the first adhesige %layer l,matk%zlI contact with
the bonditfig 13T 3t tHBr O Dbt At TS Y Pt EF RGBT i nat i on
can be cabFiegd PULNSI NG, hRf1 183@MBhen 3ahOlindean aabhen dwet fed e t he

i ke. [0109] Next, as shown in FIG 4(c), the base nmenber 4a is renoved from
the | ani Waf&€&F BoRF 62: Then, as shown in FIG 4(d), a ring-shaped region
outside an effective area of the bonding |ayer 3 and the first adhesive
layer 1 is renoved fromthe | am nated body 64 wi thout the base nmenber 4a so
as to | ed0dltile baseNartberasibshbeme, i h&I€f.f ekfeve rBuy ohamisiadefd ned as a
region having ap oyter di gr{%éertﬁ/\@i ehJds larger than_an oufer dianeter of
the seni conduct of wafer 7 and is smaller than an 1nner di anet ér of the

waf er rishaped OrEYiNext ,owtss shewnthe R fedtdye t bedanieated been

removed, 1is laminated onto the laminated body 63 so
that an exposed surface of the first adhesive layer 1
makes contact with the second adhesive 1layer 2.
Thereafter, by péeling off the base member 4b from the
bonding layer 3, the film for semiconductor 10 shown

in FIG. 4(f) can be obtained.

[0111] [Method for Manufacturing Semiconductor

Device]

Next, description will be made on a method for
manufacturing a semiconductor device 100 wusing the

film for semiconductor 10 described above (that is, a

first embodiment of the semiconductor device
manufacturing method according to the present
invention) .

[0112] A semiconductor device manufacturing method

shown 1in FIGs. 1 to 3 includes: a first step of
laminating the semiconductor wafer 7 onto the film for
semiconductor 10 to obtain the laminated body 8; a
second step of forming cutting 1lines 81 into the
laminated body 8 (dicing the semiconductor wafer 7)

from a side of the semiconductor wafer 7 in a state
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body 64, from which the base nenber 4a and the ring-shaped regi on outside
the effective area have been renoved, is |am nated onto the | am nated body
63 so that an exposed surface of the first adhesive |layer 1 nakes contact
with the second adhesive |layer 2. Thereafter, by peeling off the base
menber 4b fromthe bonding layer 3, the filmfor sem conductor 10 shown in
FIG 4(f) can be obtained. [0111][ Met hod for Manufacturing Sem conduct or
Devi ce] Next, description will be nmade on a nethod for manufacturing
a sem contact ot hedeviwad eh00 risigng st he sf | bmthathesEnmteonducpet iphedesrcri bed
above (that /i.s, a_first enbodinent of the sem cqonductor _device

manuf act BPTYg Hfet Rdd Qtc nétTj't‘ThegBFes%‘f‘n‘[‘lFﬁ{)1 G559 . 1Po199) Ahat

sem condygleors &fVE 6 aRMEACKHEERY 1MBERQd tTROVWohA i FECBLade 033 4 ¢l udes: a
first step of lam nating the sem conductor wafer 7 onto the filmfor

seni condGEPGT AV 018bCaidh PheriRdiitiat ed wdviPrS; 83 sehdiscdmding or mi ng
cutting kines i anj bo 8 i Ci t 1 : r wafer
7) from lglhs%i dg’%(g)nfl t rgi%é;ﬁ?%or%ggbggltm?ér ?h:an gﬁgt atagLC%t a’?)%?]hq%q{vﬁfer ring
9 is attaelyed t3l a petihphet adtepr biforpi2ikfigt he faitd mMdéast semecaridiyct or 10
so t hat e sem caonduct or . waf.er_ 7 and_the, bondi | ayer 3. are separ ated
into a p%ur"alalu?%i/ S C%Tiuﬁéthte%%hoi%ncw%%?ﬁén?hetr}geerrpggﬁc?&t8? e nt 71
and the dcethtwnadhngnlsaylest 8dg subkitrthtsd ep, ot opittd rgbyipodt alieasd one
chip 83; and a fourth step of nounting the picked up chip 83 onto an

i nsul at i 7§ AT T EOS, dﬁgfltor?erje%gl' obtain a semi conductor device 100.

Hereinbelow, each of the above steps will be

sequentially described in detail.
[0113] (1]

[1-1] First, the semiconductor wafer 7 and the

film for semiconductor 10 are prepared.

[0114] The semiconductor wafer 7 has a plurality
of c¢ircuits which have, in advance, formed on a
surface thereof. Examples of such a semiconductor

wafer 7 include a compound semiconductor wafer such as
a gallium arsenide semiconductor wafer or a gallium
nitride semiconductor wafer in addition to a silicon

wafer.

[0115] An average thickness of such  a
semiconductor wafer 7 1is not limited to a specific
value, but is preferably in the range of about 0.01 to
1 mm, and more preferably in the range of about 0.03
to 0.5 mm. According to the semiconductor device

manufacturing method of the present invention, it is
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Her ei nbel ow, each of the above steps will be sequentially described in
detail. [0113][1] [1-1]First, the sem conductor wafer 7 and the filmfor
sem conductor .10 are prepared. [0114] The sem conductor wafer 7 has a
plurality of circuits which have, in advance, formed on a surface thereof.
Exanpl es of such a sem conductor wafer 7 include a conpound sem conduct or
waf er such as a gallium arseni de sem conductor wafer or a galliumnitride
sem conductor wafer in addition to a silicon wafer.

[ 0115] Anpvesddatehi thnddsef massmﬁricwmijmu@r wafer 77 isavnongl ismictted to a
specific_value, but is Rr.g erably ran f . about l1to Jm and
nor e pre?e%&ﬁ%}n?ﬁ?hsarané% d?é outa§’ 3 ¥ 9988§3n%e %%%r i gt%b t he

sen conddeferc tievd e€h maBuftaet mﬂé@kﬂgéhadld)ftnéecmesenheinm&m| on, it is
possi ble to dice the sem conductor wafer 7 having such a thickness easily
and reliably wthout generating the defects such as the breakage and the

crack thepgiig [1-2] Next, as shown in FIG. 1(a), the
semiconductor wafer 7 1s laminated onto the £film for
semiconductor 10 described”  above so that the
semiconductor wafer 7 makes c¢lose contact with the
.bonding layer 3 of the film for semiconductor 10 (that

is, this step is the first step).

In this regard, it is to be noted that in the
film for semiconductor 10 ghown in FIG. 1, the shape
of the bonding layer 3 at a plane view thereof has
been, in advance, set to a shape having a size (outer
diameter) which 1is larger than an outer diameter of
the semiconductor wafer 7 and 1is smaller than the
inner diameter of the wafer ring 9. Therefore, the
whole lower surface of the semiconductor wafer 7 makes
close contact with the whole wupper .surface of the
bonding layer 3. In this way, it becomes possible for
the semiconductor wafer 7 to be supported by the film

for semiconductor 10.

[0117] _ As a result of the above 1lamination, as
shown in FIG. 1(b), it 1is ©possible to obtain a
laminated body 8 in which the semiconductor wafer 7
and the film for semiconductor 10 are laminated

together.

[0118] [2]
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[0116] [ 1- 2] Next, as shown in FIG 1(a), the sem conductor wafer 7 is

| am nated onto the filmfor sem conductor 10 described' above so that the
sem conductor wafer 7 makes close contact with the bonding |ayer 3 of the
filmfor sem conductor 10 (that is, this step is the first step). In
this regard, it is to be noted that in the filmfor sem conductor 10 shown
in FIG 1, the shape of the bonding | ayer 3 at a plane view thereof has
been, in advance, set to a shape having a size (outer diameter) which is

| arger than anl@ufiér di ¥Hewstter dfhe hewseatcomdmet or® waf®r praparies.snal | er

than the_jinner dianeter, of the wafer ri 9. Therefore, .t ol | ower
surface 8 SERéE ee?ﬁtoﬁt&h%té'f'a ?errl?n?ra%sls tl“S“n%rl(r%[tziéc \?\;ﬁ‘?}t‘é@ the

¢l o5é €0 t he " whol e

upper .suehdeetddtbedpordi 8g lkawer 8. lbretrhisumbycei ohechaewagessi bl e for
the sem conductor wafer 7 to be supported by the filmfor s nicon%gctor 10.

[0117] AsT&DFestl Madfes h& 150 e CPRATAGR | YAt Mas@BhdtPTh B TaD) 4t is

possi bl echa %ﬁﬁhérbw?&t@pozbogx &4 nwdi shcbhe semeonductarsmafer 7
and the filmfor sem conductor 10 are | am nated together. [0118 &%%
[ 2-1] Nex®, tB& idik® VRlg & iRepibpsrad. Pvekiant of G hamapay 9is

| am nat e t, ] b t surfiace of the wafer
ring 9 ng 35;315Q§ %ggkggﬁﬁgitﬁgﬁﬁgﬁ%g%rmgtf?g%gMgﬁethelp ripheral portion
21 of the second adhesive layer 2. In this way, a peripheral portion of the

Ianinateg 8 is supported (secured) by the wafer,.ring 9. 119] The

waf er ri ngg%s genéfaglyw?gFﬁedrépg 5 s generally Formdd 1Y
varjous kinds of metal materials such as stainless
steel and aluminum. Therefore, since the wafer ring 9
has high rigidity, it is possible reliably to prevent

deformation of the laminated body 8.

[0120] Since the film for semiconductor 10
includes the two adhesive layers (that is, the first
adhesive layer 1 and the second adhesive layer 2)
having the different adhesive strengths, it is
possible for the film for semiconductor 10 to balance
between the dicing property and the pickup property by

utilizing the different adhesive strengths.

[0121] [2-2] Next, prepared is a dicer table not
shown in the drawings. The laminated body 8 is placed
onto the dicer table so that the support film 4 makes

contact with the dicer table.

[0122] Thereafter, as shown 1in FIG. 1(c)., the
plurality of cutting 1lines 81 are formed into the
laminated body 8 (diced) using a dicing blade 82. The
dicing blade 82 is formed from a disciform diamond

blade or the like. The cutting lines 81 are formed by
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various kinds of netal materials such as stainless steel and al um num
Therefore, since the wafer ring 9 has high rigidity, it is possible
reliably to prevent deformation of the |am nated body 8.

[ 0120] Si ncet hefi | nf orsem conduct or 10 i ncl udes the two adhesive | ayers (that
is, the first adhesive layer 1 and the second adhesive |ayer 2) having the
di fferent adhesive strengths, it is possible for the filmfor sem conductor
10 to bal ance between the dicing property and the pickup property by
utilizi ngriesesidid f ehentdiadiresgi bé aste ed@t hgairEit21&[ 2u2jfaNsxt ofprdpared is a

di cer tabl e ,not_ sho in the_draw ngs. .The | am nated .body 8 is pl.aced onto
t he dice?%ﬁﬂﬂ%?% rﬂ%QEYhe %upSﬁ%fg%FFn14aﬁake§ cofit- \M%dltﬁ%“ﬁicer
table. [@tadlchiedeatber, wsrsRownyin whGlel(crothhénp urakity of mutting

lines 81 are fornmed into the | am nated body 8 (diced) using a dicing blade
82. The d&iediaiol vt tde™8Y ing f BRRe @G aLdrsS fBf mditdnoheSBrSde I t he

1 ke, Theneut bhipg dines Blogpe £ 0rimdnby o pERSSLAdcENendiGiuh bliade 82

agai nst a surface of the lanm nated body 8 [ ocated at a side of the

seni condgdtrsruMas erf Frmaill eonot hieng siemi ®yndedaervewg fegvi g t Hérali ci ng

bl ade 82 uintih. eapect Q4 b | ami pated hody &l ongeeqo, spage, between the
circuits formed on the sefi conductor water 7, the seniconductof wafer 7 is
di ced i neentikeopdwue abirt e dmsettecormdudtivatel eapntthi/d ethat is, dHe s step
is the second ste %. Further, the bonding layer 3 is also diced into
t he pIuréFFFV“%fsg Bid bonding | ayers 31. Although vibration and inpact are
inparted to the sem conductor wafer 7 when being diced, since the | ower
surface of the sem conductor wafer 7 i.s supported by the_ filmfor

senmi conduct or FOrtéwe abbhe RPRAENBn L@WEY nPaciS c@hSPe db3BEbed YR a

Lot the SPRSR e chiebly pemven g s senee g HoR gt ect
vibration and impact are imparted to the semiconductor
wafer 7 when being diced, since the lower surface of
the semiconductor wafer 7 is supported by the film for
semiconductor 10, the above vibration and impact can
be absorbed. As a result, it is possible to reliably
prevent the occurrence of the defects such as the

breakage and the crack in the semiconductor wafer 7.

[0123] A depth of each cutting 1line 81 1is not
limited to a specific value as 1long as it passes
through the semiconductor wafer 7 and the bonding
layer 3. Namely, a distal end of each cutting line 81
has only to come down to either the first adhesive
layer 1, the second adhesive layer 2 or the support
film 4. This makes it possible to reliably dice the
semiconductor wafer 7 and the bonding layer 3,
respectively, to thereby '_form the semiconductor

elements 71 and the diced bonding layers 31.

[0124] In this regard, in this embodiment, as
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[0123] A depth of each cutting line 81 is not-limted to a specific value as
|l ong as it passes through the sem conductor wafer 7 and the bonding | ayer
3. Nanely, a distal end of each cutting Iine 81 has only to cone down to
either the first adhesive layer 1, the second adhesive |ayer 2 or the
support film4. This nmakes it possible to reliably dice the sem conductor
wafer 7 and the bonding | ayer 3, respectively, to thereby formthe

sem conductor elenments 71 and the diced bonding layers 31. [0124]In this
regard, sdensnmnEbﬁlmmﬁq asdeshGWQUMoﬂHWill(bﬁ m&ﬁmroptaomamdl be

made on S tha e .di st nd each cuttin ihe 81 co down up to
t he suppglhﬁ%feq gfﬁ%S]e'[r?fl of"€ah (A4 ]R%xtL %t eep]t anPH&ECed BBy 8 into
whi ch thg Muawﬁﬂéys@%p@wﬂlﬂmnﬁlges 82 have been forned is extended
(expanded) in a radial pattern using a expander not shown in the draw ngs.
In this way, as shown in FIG 1(d), a pitch between the sem conductor

el ement's g} et ai ned;py the dicing is wdened in association with

enlargenent of a width of each cutting line 82. As a result, it is possible
to prevent a sem conductor elenment 71 frominterfering in anot her

sem conduct or egent Thi ] S t ge |y Pl t di vi dua
sem conduct or Feggnt s'}\?é}it Eienell%%ﬁlftl%;cgar Z)Ogér}g & %%ltsoyt oﬁ ggno%e% t hat
t he expapderralsi tpnfofureadt sbnghal ihke expanﬁadestbbenofﬂdnmddunmated body

8 also C%gctbeen ee t ?g;clpn%dsetde)ps desc“ bed (E)la? pattern using a
expander not shown 1in the drawings. In this way, as
shown in FIG. 1(d), a pitch between the semiconductor
elements 71 obtained by the dicing is widened in
association with enlargement of a width of each
cutting line 82. As a result, it 1is possible to
prevent a semiconductor element 71 from interfering in
another semiconductor element 71. This makes it
possible to easily pick up the individual

semiconductor elements 71.

In this regard, it is to be noted that the
expander 1is configured so that the expanded state of
the laminated body 8 also can be kept during steps

described below.

[0126] [3-2] Next, one of the semiconductor
elements 71 obtained by the dicing is adsorbed and
pulled up using a die bonder 250 shown in FIG. 2. As
a result, as shown in FIG. 2(e), the diced bonding
layer 31 1is selectively peeled off from the first
adhesive layer 1 at the interface therebetween so that
the chip 83, in which the semiconductor element 71 and

the diced bonding layer 31 are laminated together, 1is
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[0126] [ 3- 2] Next, one of the sem conductor elements 71 obtained by the
dicing is adsorbed and pulled up using a die bonder 250 shown in FIG 2. As
a result, as shown in FIG 2(e), the diced bonding |ayer 31 is selectively
peel ed off fromthe first adhesive layer 1 at the interface therebetween so
that the chip 83, in which the sem conductor elenment 71 and the diced
bondi ng layer 31 are lam nated together, is picked up (that is, this step
is the third step). [0127][4] [4-1] Next, the insulating substrate 5 for
nmount i ngptik&esemmohdbatod sel érteing Fhepchisp)theherlebndo siteprepar ed.

[ 0128] Exanpl es of the insulating substrate 5 include a substrate having an
I nsul ating property on which the sem conductor elenent 71 can be nounted
and provijded7wi th wirangs (circuits), termnals and the |ike for

el ectrically connecting the sem conductor elenent 71 to external elenents.

[ 0129] Concr et eexanpl esof t hei nsul ati ng

[4-1] Next, the insulating substrate 5 for
mounting the semiconductor element 71 (chip) thereonto

is prepared.

[0128] Examples of the insulating substrate 5
include a substrate having an insulating property on
which the semiconductor element 71 can be mounted and
provided with wirings (circuits), terminals and the
like for electrically connecting the semiconductor

element 71 to external elements.

[0129] Concrete examples of | the insulating
substrate 5 include: a flexible substrate such as a
polyester copper-clad film substrate, a polyimide
copper-clad £film substrate or an alamido copper-clad

film substrate; a rigid substrate such as a glass base

copper-clad laminated substrate (e.g., a glass fabric-
epoxy copper-clad laminated substrate), a composite
copper-clad laminated substrate (e.g., a glass

nonwoven fabric-epoxy copper-clad laminated substrate)
or a heat resistant-thermoplastic substrate (e.g., a
polyetherimide resin substrate, a polyether ketone
resin substrate, a polysulfone-based resin substrate);
a ceramics substrate such as an alumina substrate, an
aluminium nitride substrate or a silicon carbide

substrate; and the 1like.

In this regard, it 1is to be noted that a lead
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substrate 5 include: a flexible substrate such as a pol yester copper-clad
filmsubstrate, a polyinide copper-clad filmsubstrate or an al am do
copper-clad filmsubstrate; a rigid substrate such as a gl ass base
copper-clad | am nated substrate (e.g., a glass fabric-epoxy copper-clad

| am nat ed substrate), a conposite copper-clad | am nated substrate (e.g., a
gl ass nonwoven fabric-epoxy copper-clad | am nated substrate) or a heat

resi stant-thernopl astic substrate (e.g., a polyetherinm de resin substrate,
a pol yet Beamket ome r edien subker atey a pel ysidddneibasedd esoh silisirate); a
ceramCcs, sub trate sucg gs an §%unina substrate, an alumniumnitride

subst r at &2§H §F§FF?C%H E5rBi'e Jubstrate; and the like. In this regard, it
is to be noted that a lead frane or the |like nmay be used instead of the
insulating substrate 5. [0130] Thereafter, as shown in FIG 2(f), the picked
up chip & gl|3§]rmunt cEheREd LtkE i nstF at PREWEUbSEY atBlB: [B181)Herd® a die

bonder 2 i E 250
Q chS éﬂl 3 8%& 83 | 28oWR d Hfeo 2. chbe dheyhandelqg

pi cks up the t rough the dicing step, and transfers t hem
ont o t hesubsirattiengs substrate 5 descri bed bel ow. [0132] This di e bonder 250
includes a collet (chip absorption section) 260 for absorbing the chip 230,
a heater 270 for heating the insulating substrate 5 froma | ower side

t her eof , [@an3aqui pnertiepai, nabadye 280nfer halodiiyg déeceabket. 260 so as to be
freely noved. The collet 260 is configured so as to be transferred froma
stage for nounting the |am nated body 8 to a stage for nounting the

insul ating subgtralifwn i Ant herst abe afnabgeebigndbe P 83cks up
the chips 83 obtained through the dicing step, and
transfers them onto the insulating substrate 5

described below.

[0132] This die bonder 250 includes a collet (chip
absorption section) 260 for absorbing the chip 230, a
heater 270 for heating the insulating substrate 5 from
a lower side thereof, an equipment main body 280 for
holding the collet 260 so as to be freely moved. The
collet 260 is configured so as to be transferred from
a stage for mounting the laminated body 8 to a stage
for mounting the insulating substrate 5 in the state

of absorbing the chip 83.

[0133] During this step, as shown in FIG. 2(e),
the chip 83 is picked up by the collet 260, and then
mounted onto the insulating substrate 5. Thereafter,
the chip 83 is pressed onto the insulating substrate 5
while being heated by the heater 270 so that the .chip
83 1s bonded to the insulating substrate 5 (see FIG.
2(f)).
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[0133] During this step, as shown in FIG -2(e), the chip 83 is picked up by
the collet 260, and then nounted onto the insulating substrate 5.
Thereafter, the chip 83 is pressed onto the insulating substrate 5 while
bei ng heated by the heater 270 so that the chip 83 is bonded to the
insulating substrate 5 (see FIG 2(f)). [0134]In this regard, the reason
why the diced bonding layer 31 is selectively peeled off fromthe first
adhesive layer 1 at the interface therebetween is because the adhesive
strengt h[ofi3e int erhacchbet wesgatde stipportedsdm dwland tthe seced

adhesi ve, |l ayer 2 and the_adhesive strength of the interface between the
conond ShReling | 390 s 2t The T Tat EaRde Rt s S b R AR L bt he
adhesi verstienghfnek itke i1aienf ace et waen theetchsle agdheskyethasi 1 and

t he bonding | ayer 3 due to the adhesive property of the second adhesive
| ayer 2 BRSgh®ECERHE t HradmIReeigeopSteItRheCf i r SheadhBSiEFEAGFer 1.

Namely, paithie £agehengddie. semcpnductoly ekgRente LS Blugied Wp upward,
the bonding layer 3 1s sel'ectively peeled off fromthe first adhesive |ayer
1 at thelinteer f aceanbterehet we@hehaviengstirengtdl | ot adilsesiivg esthaagryyt h anong

these thpee Jdiler fces o d 04931 FUBLOSE o Nathe case uhef e i cin 83 is
pi cked up, the chip(§35%o De pi C &ed up may be selectivel y pushed up froma
| ower si dehefsitvie Lal/ewf @r e tardeat awhdf. the thilse chse, ssireerytithe chip

83 is pushed up within_the | am nated body 8, it becones possible to further
easily p@FfoFﬂgth%95$5§6ﬁeofb?ﬁgeéﬁiptgg. ?ﬁr?ﬁiéa %%ﬁ?ﬁg iiaB?Herlto push

up the ching 8§heuiﬁﬁld§n% negde Borguuishbnn tLbeddilve f gh-oprIBpnduct or
10 fromthe |ower side thereof or the |like. Nanely, the die bonder 250 may
i ncl ude &dich theee8fpeon013511as 2V RextLa %Y shewn N8R IG 8RgR, tHee chip 83

mount ed QaﬂéyiJéBQ$§gb@9t§ub§hfat@hé $irst adhesive layer 1.

Namely, in the case where the semiconductor element 71
is picked up upward, the bonding layer 3 is
selectively peeled off from the first adhesive layer 1
at the interface therebetween having the smallest

adhesive strength among these three interfaces.

[0135] Further, in the case where the chip-83 is
picked wup, the <chip 83 to be picked up may be
selectively pushed up from a lower side of the film
for semiconductor 10. In this case, since the chip 83
is pushed up within the laminated body 8, it becomes
possible to further easily perform the pickup of the
chip 83. 1In this regard, in order to push up the chip
83, wused 1is a needle for pushing up the £film for

semiconductor 10 from the lower side thereof or the

like. Namely, the die bonder 250 may include such a
needle.
[0136] [4-2] Next, as shown in FIG. 3(g), the

chip 83 mounted on the insulating substrate 5 1is
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heated and pressed.In this way, the sem conductor elenent 71 and the

i nsul ati ng substrate 5 are bonded (di e bonded) together through the diced
bondi ng layer 31 (that is, this step is the fourth step). [0137] As for
conditions of the heat and press, for exanple, a heat tenperature is
preferably in the range of about 100 to 300C, and nore preferably in the
range of about 100 to 200C. Further, a press tine is preferably in the
range of about 1 to 10 seconds, and nore preferably in the range of about 1
to 5 secberdsed 0288 Abresslesi.ng HMeat ethizndwpryesselle asématondeattrent may be

carried o In.this cas heat . condi_ti.ons ar et to heat te rature of
preferabﬁyegﬁ&ﬁ RSO FH356E ahHSHgF‘&lﬁi»%f E}lgﬁstfaatbeo 1%36‘3»[%30 * and a
heat tingaal ppeheeabl wehpothet tthr?4@gRi RHesd abdAMBEndf efenabter about 10
to 60 mnutes. [0139] Thereafter, term nals of the sem conductor elenent 71
(not shows iGFhaHe HF awtRGS) SHRP t2Fnth&l £ VI EheSFRBYI-ati ng substrate 5
(not shown in the drawings) are electrically connected together through

wires 84. In this regard, it is to be noted that this connection may be
carried d@3(7di ng a sendieri aopdsteong coAduche vdrdat magrd t padsske i nstead

of the wetgs 82, nbL401 INea d NE R A3, 10UNEEd, 0L DG 1R UL AT 1ML

range of about 100 to 300°C, and more preferably in
the range of about 100 to 200°C. Further, a press
time is preferably in the range of about 1 to 10
seconds, and more preferably in the range of about 1

to 5 seconds.

[0138] After being heated and pressed, a heat
treatment may be carried out. In this case, heat
conditions are set to a heat temperature of preferably
about 100 to 300°C and more preferably about 150 to
250°C, and a heat time of preferably about 1 to 240

minutes and more preferably about 10 to 60 minutes.

[0139] Thereafter, terminals of the semiconductor
element 71 (not shown in the drawings) and terminals
of the insulating substrate 5 (not shown in the
drawings) are electrically connected together through
wires 84. In this regard, it is to be noted that this
connection may be carried out using a conductive
paste, a conductive film or the 1like instead of the

wires 84.
[0140] Then, the chip 83 mounted on the insulating

substrate 5 and the wires 84 are sealed by a resin

material, to thereby form a mold layer 85. Examples
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substrate 5 and the wires 84 are sealed by a resin material, to thereby
forma nold |ayer 85. Exanples of the resin material constituting the nold
| ayer 85 include various kinds of nold resins such as an epoxy-based resin.
[ 0141] Furt her, ball-shaped el ectrodes are bonded to termnals provided on a
| ower surface of the insulating substrate 5 (not shown in the drawings). In
this way, it is possible to obtain a sem conductor device 100 shown in FIG
3(h) in which the sem conductor elenent 71 is placed in a package.

[ 0142] Acobr dilngy trestihe mboee irelt hodnssiinoe ithe $ére coaddctlayetredent 71 is

pi cked up_in the state that, the diced.bonding |layer 31 is_attached thereto
so as tOEPSELMi]%eV%ﬁ‘Bu%%dIﬂ%]%gO%hglotlll‘)i]i r]ﬁe%%éﬁ,gflﬁ@ d et boRET™g | ayer 31
can be dbaeeld wdised. f or bondi ng the sem conductor elenent 71 to the

insul ating substrate 5 during the fourth step. Therefore, a bondi ng agent
or the like does not need to be separately prepared, which nmakes it

possi bl e b94f1Frther FIPEAXe efbhehenpyJoi mreacdaes ng thepseriLpnduct or
devi ces 100. [0143] Meanwhile, by repeating the process, in which the chip

83 is pi tkedtgrmisiabst hpreivd drshdeen 258, apdettherspriased 64t o thige

insul atic rate r t eat 7Q.4s an - to the

col | et Zggst Lilr%(%lg thsgﬂ%%fe%gg% Oé;]nd(qgoc%u%uhi%%dqt eFIél'%o ?%tg%ﬁgl t?y) Tittle.
In this Bay,tlsisiceayhe icol st g6 etents hubttaihe apisdupcshdpcitomrarri ed
out at a_high tenperature in consequence of _t heat, althouygh this step is
assumed B6VBEar riléd oF A a Hﬁ’rmaI%IG' GENGRA R C

semiconductor element 71 is placed in a package.

[0142] According to the above method, since the
semiconductor element 71 1is picked up in the state
that the diced bonding layer 31 is attached thereto so
as to form the chip 83 during the third step, the
diced bonding layer 31 <can be directly used for
bonding the semiconductor element 71 to the insulating
substrate 5 during the fourth step. Therefore, a
bonding agent or the 1like does not need to be
separately prepared, which makes it possible to
further improve efficiency for manufacturing the

semiconductor devices 100.

[0143] Meanwhile, by repeating the process,; in
which the chip 83 is picked up using the die bonder
250, and then pressed onto the insulating substrate 5,
heat from the heater 270 is transferred to the collet
260 through the chip 83, and accumulated thereto
little by 1little. In this way, since the collet 260
becomes hot, the pickup step is carried out at a high
temperature in consequence of the heat, although this

step 1s assumed to be carried out at a normal

49



. tenperature under ordinary circunstances. At this tinme, a tenperature
of the collet 260 becom ng hot, generally, rises up to a tenperature of 60C
or nore depending on the heat of the heater 270. [0144]1n the case where
the tenperature of the collet 260 rises, there is a fear that the heat from
the collet 260 is also transferred to the |am nated body 8 when the chip 83
is picked up, which causes involuntary increase of the bonding property of

t he bonding layer 3 included in the |lam nated body 8. In this state, the
chi ps 83tewhicatn thave leéarobee isepayr at edchoasmaersds ot her by the dicing, are
re-bonded (attached) together due to the increase of the bonding property
or viscosity decrease of the bonding |ayer 3, or the adhesive strength of

the interface petweenst hejhonding tlayirBeand tde fdHst dhesi vedayer 1,
whi ch are peeled off fromeach other when the chip 83 is picked up, is

enhancedPeTRInsing NPkel WarrEabdy a Prodf elPi FQ hat TSHRARRTABHERUPOf the
chip 83 Bgcomes %éiécaleheyrloﬁﬁléﬂ Phdeh ol S0t VEnSURRA LY opjem the

present inventors earnes examned on a fil'mfor sem conductor which
can carry out the snooth pickup of the chip 83 even in the case where the

t enper at yr f. the lam nated bhody 8.involuntarily rises._As result, in
or der to%ggﬁ%éve thef%bor@ée oszaesc , wtlheeref n\l/ééln or §TRAE F8TRd K at%%ue
opti m zatobQneaf 2dbestive=siremngide oist ke £bap Thso ahet héat| fwidnhi n the
follomjngﬁqan e_is effective and conpleted the_ present invention.

[ 0146] NafBy, €33 18&sctPBed 2bAEC t hE M TRToF sl cbRGuct 8PPt &hat i s,

the fil mpber, sgmppaduaty ofithegpr esgnty jdweat ng) ki iChar agh@fdged in
that in the case where the adhésive strength at 23C of the first adhesive
| ayer 1 Whvelsspeey tineheabenddhg g ebadingefmnrreasy" ”f (A25mMm) "

o0, b SO FhURIOLD 62000 el Stpdthipbee darer o i resnec
10 to 80tdick F6OE&R8,i s tihre t hehipage 86f, 0.@hioh5. have been once
separated form each other by the dicing, are re-bonded
. (attached) together due to the increase of the bonding
property or viscosity decrease of the bonding layer 3,
or the adhesive strength of the interface between the
bonding layer 3 and the first adhesive layer 1, which
are peeled off from each other when the chip 83 1is
picked up, 1is enhanced. This is 1likely to cause a

problem in that smooth pickup of the chip 83 becomes
difficult.

[0145] In order to solve such a problem, the
present inventors earnestly have examined on a £ilm
for semiconductor which can carry out the smooth
pickup of the chip 83 even in the case where the
temperature of the 1laminated body 8 involuntarily
rises. As a result, in order to achieve the above
object, the inventors have found that optimization of
adhesive strength of the chip 83 so as to fall within

the following range is effective and completed the
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[0147] According to such a filmfor sem conductor 10, not only under a
normal tenperature but also even in the case where the tenperature of the

| am nat ed body 8 rises in association with the tenperature rise of the
collet 260, it is possible to snmoothly carry out the pickup of the chip 83.
This makes it possible to reliably suppress generation of the defects such
as the breakage and the crack in the sem conductor elenent 71 (that is, the
pi ckup defects). Nanely, it is possible to manufacture sem conductor

devi ces p@es=acth tavengiangood reliability in a high yield ratio.

[0148] Further, if Fn exceeds the above upper limt value, it is hardly to
carry out the snooth pickup of the chip 83 at the normal tenperature. On

the otherohanyd, if FRamglkessakhanekbeidkave duawes, | idAd \ailue, fdde
adhesive strength of the interface between the bonding | ayer 3 and the
first adf€SihcONdYyekor ilfel (BBETtI it ¥ heth&ni hiated fpgdys ni sopemetiabl v

| ower ed, i C i Cl f; S e f.p off.at this
interfacgwuﬁgﬁatﬁggﬁgﬁg%a%ggeggég) iggdfggﬁgﬁf%%%g?égrtIérﬁg%g,]f% F60/ F23
exceeds the abase upperel ithe wdhssied neendregtiat iadc 023F60 ¢ENR2EM) to Fn

cN 25 .beco t00. | arge, although it s _possible to,snmoothly. pick up
'Ehe chimgifégsg‘l rT?lﬁélensolrvn%l % rreprera uréL,tht hereﬁopcekutp f)croopgr ey %PDtd%lerp%hi p 83
i's | ower gdyair theibi gie fiiamper asure,,O(dNye Dher badd,thé EGDER23/d s | ess
than the above |ower limt value, since the ratig of F60 (cN 25mm) to Fn
(cN 25y S&EBhes 8do Shafl o4l thGughiFeti s23BesiHISe +BY&rDot hI%E Tt ck up
the chi pB3pdct hadormd timeragureayseneschips 83rohber kbanwghe chip 83
adsorbed by the collect 260 are also peeled off fromthe first adhesive

| ayer 1. (CAT/A2Rmnlk’aseF21 héspddl dehof FasliepsoB318i $1ur®0 sabsederF2pi ckup of
the chip.;83.. his r r ktis to be noted that Fn and F60 are
neasuredl%n]ﬂ%f%ﬁ? Eéﬂ %If%héfgfeg%eéfFVely. [ 0150] A sanpl e (| am nated
film in which the

[0147] According to such a film for semiconductor
10, not only under a normal temperature but also even
in the case where the temperature of the laminated
body 8 rises in association with the temperature rise
of the collet 260, 1t 1is possible to smoothly carry
out the pickup of the chip 83. This makes it possible
to reliably suppress generation of the defects such as
the breakage and the <c¢rack in the semiconductor
element 71 (that is, the pickup defects). Namely, it
is possible to manufacture semiconductor devices 100

each having a good reliability in a high yield ratio.

[0148] Further, 1if F,3; exceeds the above upper
limit wvalue, it 1s hardly to carry out the smooth
pickup of the chip 83 at the normal temperature. On
the other hand, if F,3 is 1less than the above lower
limit wvalue, the adhesive strength of the interface
between the bonding layer 3 and the first adhesive

layer 1 included in the laminated body 8 is remarkably
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bondi ng layer 3 has attached to a surface of the first adhesive layer 1 is
formed into a strip shape having a wwdth of 25 nm and then a portion
corresponding to the bonding layer 3 is renoved fromthe sanple at a peel
of f angle of 180 and a pull speed of 1,000 nmnmin and at 23C (room
tenperature). At this tinme, a magnitude of a tensile load (unit: cN)
inparted (applied) to the portion is neasured while renoving it. Nanely,
F23 and F60 are 180 peel strength of the first adhesive layer 1 with
respect flowehedondhhghl apers<s adi23@oantkBOc s despent i vetyrrence

[ 0151] Fur t.her S scr.i bed. abav Fn_ is in the range of 10 t0.80, but is
preferabP%iﬂ??ﬂéoggnﬁgcﬁgéﬁmﬁéﬁﬁff%c$oy T Feqﬁﬂﬁ%ﬁ%ﬁ yqquhe range
of about 83Q@ st @iGfkd [ 0152] Furt hernore, as described above, F60/F23 is in the

range of 0.3 to 5.5, but is preferably in the range of about 0.8 to 5, and
nore preferably in the range of about 1 to 4. [0153]In this regard, it is

to be notgdallat a rpngenal-nihQ | s def imgdmasead, 0Beasr ekakl vagRiation to
Fn, but a concrete range of F60 is preferably the sanme as that of Fn.

[ 0154] Furpper, ¥iohtt Neldewpdinceofthel fablip of Fso (cN/25mm) to
Fos (cN/25mm) becomes too large, although it is
possible to smoothly pick up the chip 83 at the normal
temperature, the pickup property of the chip 83 1is
lowered at the high temperature. On the other hand,
i1f Fey/Fy3 1s less than the above lower limit wvalue,
since the ratio of Fg (cN/25mm) to Fyz; (cN/25mm)
becomes too small, although it is possible to smoothly
pick up the chip 83 at the normal temperature, some
chips 83 other than the <chip 83 adsorbed by the
collect 260 are also peeled off from the first
adhesive layer 1. 1In this case, the peeled off chips

83 disturb subsequent pickup of the chip 83.

In this regard, it is to be noted that F,; and Fey

are measured in detail as follows, respectively.

[0150] A sample (laminated £film) 1in which the
bonding layer 3 has attached to a surface of the first
 adhesive layer 1 is forméd into a strip shape having a
width of 25 mm, and then a portion corresponding to
the bonding layer 3 1is removed from the sample at a
peel off angle of 180° and a pull speed of 1,000
mm/min and at 23°C (room temperature). At this time,
a magnitude of a tensile load (unit: ¢N) imparted
(applied) to the portion is measured while removing

it. Namely, F,3 and Fg, are 180° peel strength of the
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exhi biting the above nentioned property (nost appropriate adhesive
property), a constituent material of the bonding |ayer 3 contains a

t hernosetting resin including a conpound having a softening point of 70 to
130C of which anmount is preferably in the range of 60 to 100 wt % and nore
preferably in the range of 80 to 95 w 96. This makes it possible to
prevent the bonding property of the bonding layer 3 fromremarkably rising
with a change fromthe nornal tenperature to the high tenperature. As a
result, Evewst fathescotd etlad6r bacomeshhotresiptedts peassitblee bonddmry out the

snmoot h ickup _of_th [ j e sane nner, as at the nornal
tenperatgﬁggﬂiﬂmﬁ§,§?§gi§n§§§grb%€’tBeFﬁégkﬁyﬁ%%'pickup property of the
chip 83. [0155]Further,there is a fear that F60/F23 increases as the
tenperature rises so that the pickup property of the chip 83 is | owered.
However, [B}5ddt ti ng FRELREEI 0 »F CIfS TopBUnFRRKA ng Fehe 18o0f 1Rnitiif poi nt  of
70 to 100Gn,Q arahye fal biong wht hisly the. abeug1kange, @ i pghgasefate of
F60/ F23 I's Suppressed. This makes it possible to adjust a val e of F60/F23
so as todbalt weOhite t A6 . abond marr. PNafEsabl i  makBs itap@ssidfie to
snDotthag%EEy3 t. L hgypi ckup of the chip 83 regardless of the tenperature.
[ 0156] Exanples © t%e conrpound havi ng the softening point of 70 to 110C

i ncl ude: an epoxy-based resin such as bi sphenol A epoxy resin, bisphenol F

epoxy resin . 0., "YSLVBOXY" produced.by Ni.ppan eel Chgni | Co., Ltd.),
biphenylip§ﬁéﬁepoxy FREF eﬁ@%ﬁ%'"?ﬁ4d@%§?rﬁgﬁghc§%ogﬁ'Ja ﬁﬁﬁgﬁoiﬁgResin
Cor por at i@n)ch&r esvlganaypl ac-3t ype eRexy besi N d epdefera®IN 19305
produced by N ppon Kayaku Co., Ltd., "N673", "N 680" and "N 685- EXP-S"
each prodadd® byfDab T pdr-dti bA) or A&RshtRaFenfigperapoyy tBsithge. g.,

"HP'4700}aB§%QQﬁ?QaQ¥uP|@ Gy poration); a phenoxy resin; and the |ike. One

of them or m xture containing two or nore of them can be used.

[0157] Further, fromthe sanme viewpoint, it is preferred that the

thernnse%%&gg]resin %.téﬁis regard, it 1s to be noted that a
range of F¢o is defined based on a relative relation to
F,3, but a concrete range-of Feo 1s preferably the same

as that of Fos.

[0154] Further, from the viewpoint of reliably
exhibiting the above mentioned property (most
appropriate adhesive property), a constituent material

of the bonding layer 3 contains a thermosetting resin
including a compound having a softening point of 70 to
130°C of which amount is preferably in the range of 60
to 100 wt% and more preferably in the range of 80 to

95 wt%.

This makes 1t possible to prevent the bonding
property of the bonding layer 3 from remarkably rising
with a change from the normal temperature to the high
temperature. As a result, even 1f the collet 260

becomes hot, it 1is possible to carry out the smooth
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constituent material of the bonding layer 3 includes a conpound having a
softening point of 30C or nore but |ess than 70C of which anmpbunt is in the
range of 40 wt-96 or less. This makes it possible to prevent |owering of
the pickup property of the chip 83 and to prevent the wafer ring 9 from
bei ng separated fromthe | am nated body 8 when being diced due to

optim zation of the adhesive strength between the bonding |ayer 3 and the
first adhesive |ayer 1. Nanel y, the adhesive strength between the
bondi ng payg&up3 afd the fdlrigs &dhesnveHayeanke bweomes: nesesstr yclend

sufficient when the | am nated d is.diced, to thereby inprove the
di ci ng pFB8p Q?EP%BFF“H?T?J&?%%gﬁrd}'tl?sp?ssﬁgiﬁn%% gﬁg 2% ower
limt vatue ?ﬁiﬁﬁq@npgapegtythqsqgmgoundph@@_ng t he softening point of 30C

or nore but [ess than 70C included in the thernosetting resin is not
limted to a specific value, but is, for exanple, set to 1 wt96.

[ 0158] Exggplas of t hepcprRaUNd haybag thes SOLL entagypoifhaol 307/ ef, more but

| ess than 70C’7inclu an epoxy-based resin such as bi sphenol epoxy resin

(e.g., "Yn63e@'sqm odacadichytenparaipoxy Rasies G pohatt onbe bl F

epoxy resi I.Rhenyd -t e resin.Qr epox i anhenoxy
resin; a 5gFﬁghﬁPkg¥é[d%%g]#%??%er%%refgthg8§§ ?%Hing %8&%?%%% tﬁgpresin
mat er i al sean ihey adhestad iy chanhengcmpmleduharing gitte t heféeming
flexibility of a_chemcal structure thereof, the kind of a functional group
cont ai neB°tREr ePh ahdl 4% FOReC BY Cdot nd F01e e&@hlk]ijfn$ hé”f\'ekéjr?\ thiterial is

the sameakioR@d #41egs0f bening-pebBt theleodrcan, be,,mede J0fpeeswy®. or | ess
than 7OCThis makes it possible to adjust a value of F¢z/F23 soO

as to fall within the above range. Namely, this makes

it possible to smoothly carry out the pickup of the

chip 83 regardless of the temperature.

[0156] Examples of the compound having the
softening point of 70 to 110°C include: an epoxy-based
resin such as bisphenol A epoxy resin, bisphenol F
epoxy resin (e.g., “YSLV80XY” produced by Nippon Steel
Chemical Co., Ltd.), biphenyl-type epoxy resin (e.g.,
“YX4000K” produced by Japan Epoxy Resin Corporation),
cresol novolac-type epoxy resin (e.g., “EOCN-1020-80"
produced by Nippon Kayaku Co., Ltd., “N-673”, "“N-680"
and “N-685-EXP-S” each produced by DIC Corporation) or
naphthalene-type epoxy resin (e.g., “HP-4700” produced
by DIC Corporation); a phenoxy resin; and the like.
One of them or a mixture containing two or more of

them can be used.
[0157] Further, from the same viewpoint, it 1is

preferred that the thermosetting resin of the

constituent material of the bonding layer 3 includes a
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For exanple, if the nolecular weight of the resin material is nmade |arge,
the softening point thereof can be nade high. [0160] Moreover, the property
of the bonding layer 3 is identified by not only the softening point of the
resin material but also an ICl viscosity of the resin material. The
thernmosetting resin of the constituent material of the bonding |ayer 3

i ncl udes a compound having an ICl viscosity at 150C of 1 to 20 dPa-s of

whi ch amount is preferably in the range of 60 to 100 wt % and nore

pref er abb;pmipm;mhb hangegofa 8ottt eding %poThics afak@s °Ct qmsmblube Hur prevent

t he bondin ert of ,th ndlng Ia er. 3.fram remarkah

especialh?g %ﬁ gﬂ1Qeﬂgerji & el £ VB |ﬁaQ%% ille 260
becones Qek, idr i q&%SI bl eri Ds CarhéMeQUt itthe ps:mwmwl ckyp pfetlrantchi p 83
in the sane manner as at the normal tenperature. Nanely, it is pOSSIb|e to
i mprove LREFSFIAUPCHr S tB1eKUPh@ IR PT BE &f Wﬁ@h?&ﬁﬁeﬁ%eﬁ&

[0161] ngé(éd;etd@%h Uyl Tl ef enged tf%tm a4 8BhY %le%@sa&é/darer%ctq{ethe

constitu materi a the bonding layer 3 1S in“the range of 1 x 102 to 1
x 105 PalsmlByats%dt bnglyt He wialep viestogi tyi cad 68Ceofta hep tomdziattuam

maerial of {he bonding, Laysr a0, N ef Alkina,ubhin, he above range.

even in ere ayer i s nel a viscos ty 0

nol t en nahenuﬂetmereofammammﬁehlgperThls make it possible to further
suppress the bonding property of the bonding |ayer 3 at the high
tenperature. [0162] According to the above nentioned filmfor sem conductor

10, even in thexgasa Whedlge t A8hesive strength between the bonding
layer 3 and the first adhesive layer 1 becomes
necessary and sufficient when the laminated body 8 is
diced, to théreby improve the dicing property thereof.
In this regard, it 1is to be noted that a lower limit
value of .an amount of the compound having the
softening point of 30°C or more but less than 70°C
included in the thermosetting resin is not limited to

a specific value, but is, for example, set to 1 wt%.

[0158] Examples of the compound having the
softening point of 30°C or more but 1less than 70°C
include: an epoxy-based resin such as bisphenol A
epoxy resin (e.g., “YL6810” produced by Japan Epoxy
Resin Corporation, bisphenol F epoxy resin, biphenyl-
type epoxy vresin or novolac epoxy resin; a phenoxy

resin; and the like.

[0159] Furthermore, the softening point. of the
resin material can be adjusted by changing a molecular
weight thereof, flexibility of a chemical structure
thereof, the kind of a functional group contained

therein and the like. By doing so, even if the resin
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tenperature of the |am nated body 8 rises in association with the
tenperature rise of the collet 260 of the die bonder 25, it is possible to
suppress the bonding property of the bonding |ayer 3 fromrenarkably
increasing, to thereby prevent |owering of the pickup property of the chip
83. [0163] Meanwhi l e, the nethod for manufacturing a sem conductor device
according to the present invention, which includes the step of dicing the
filmfor sem conductor 7 using the above nentioned filmfor sem conductor
10, is empe@mrldly thathet evamedkbnd, helsecsnltstemg [Rdb6dt Fichetrecf
conventignal .dicing stepg wWll be described riortoggggriptionofsucha

char act eFf&t i°¢ Tﬁécgbﬁvﬁﬁ?iSEaﬂ%ﬁ%;?EF%t I's carried out so that

t he edge of the dicing blade comes down to the support filmthrough the
sem conductor wafer, the bonding_ |ayer and_the respective adhesive |ayers.
[ 0165] However , FPH CRE™RaS?: whér éehdnebigeudp Tt Me 1@ RT ngf bFA§e T&E3 down to

the supppibl fildl tihe Rase large, the softening point thereof

can be made high.

[0160] Moreover, the property of the bonding layer
3 is identified by not only the softening point of the
resin material but also an ICI viscosity of the resin

material.

The thermosetting resin of the constituent
material of the bonding layer 3 includes a compound
having an ICI wviscosity at 150°C of 1 to 20 dPa-s of
which amount 1is preferably in the range of 60 to 100
wt% and more preferably in the range of 80 to 95 wt%.
This makes it possible to prevent the bonding property
of the Dbonding 1layer 3 from remarkably rising
especially at the high temperature. As a result, even
if the collet 260 becomes hot, it is possible to carry
out the smooth pickup o©f the chip 83 in the same
manner as at the normal temperature. Namely, it is
possible to improve the pickup property of the chip 83
at the high temperature.

[0161] In addition, it is preferred that a melt
viscosity at 60°C of the constituent material of the
bonding layer 3 is in the range of 1 x 10° to 1 x 10°
Pa-s. By setting the melt viscosity at 60°C of the
constituent material of the bonding layer 3 to a value

falling within the above range, even in the case where
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filmis shaved so that shavings thereof are produced. The shavings nove in
the vicinity of each adhesive bonding |layer, in the vicinity of the bonding
| ayer or in the vicinity of the sem conductor elenment w thout staying in
the vicinity of the support film This causes various defects.

Specifically, exanples of the defects include disturbance in wre bonding,
whi ch woul d occur by being stuck in the sem conductor elenents during the
pi ckup, being penetrated into between the insulating substrate and the

sem condbbteorbehémegt Iyeng3a fsumaitst ep déscradiedy belfowa omoddhesring to
the circuits each Lgr nmed gngt he sem.conduct waf er [0']t66é| n cg}fritrast, in
the presBACSTvEht FORT 8 ShRVFRESFept hots set*so TREF the BSESH S he

di ci ng bkade BZ&-tBelocaighméddi nchibe amhesing | ayepadtiy ngothe tyacond
step. In other words, the dicing is carried out so that the distal ends of
the cuttPRFIINESIBICHo3n&E ddife HoFR C6™PFF3UpPert film 4 and are | ocated
within the first adhesive layer 1. By carrying out the dicing in such a
way, the shavings of the support film4 are hardly to be produced.

Ther ef or 40162 lbecone’cpossiizie el i bty akr o s FEntel epedabioven n€vty oned
probl em ?%ﬁﬁ%@&ué‘?% thepshavipgy. 3, pflamela,cdt '@@P&S'tﬂ to
prevent e occurrence of sticking to the sem conduct or ‘el enents 71 or the
| i ke whenebgienpipicked ap, itk t o Jmmemeantetihe lpedet r & | orricfed he ighavi ngs
bet ween the sem conductor. elenent 71 and the insulatjng substrate 5 and
the occuPPERTEHF-¢Re TR ddtti FFRIER Wferr 1HE '%&f’du&o <t enent 71
is mountedoonde the iasel ddrigesubstraie 5s Asog@siBsul thoi bubprRassible to
inmprove a yield ratio of manufacturing sem_conductor_devices 100 and to

obt ai n séficcoMARI I deRTERETEO0 &dch i RPMEYRIr el pYHM i By, from

[0167] Fu I i he case, e I | r d t hat
the di stg}eq%rf sau?Jﬁ%reé‘Lgf ar eél\?lg%ét Ea%?wﬂtpi%iyﬁ%?heﬁ???gtﬁ%aaﬁh@%gg ayozfr) 1, it

i s possithe tol preweptropegrtadi@ht sheomhdioné® i n t he second adhesive | ayer 2
from being exuded in the vicinity of the bonding layer 3 or in the vicinity
of the sem conductor wafer 7 through the cutting lines 81. As a
result, i[olies]possi beah@hprneyventhdef eaetthglicicas daatifkenoeing tde pickup
of the chip 83 which would occur due to involuntary enhancenent of the
adhesi ve SSMERRFBEPReen Y8 Bondi RGEPEFER B arfP t hetRFr st PAGRES Ve | ayer
1 by theiexudad R9r @diiiH sinFUGHRY  the st SOF PasHilE tAeprevEnt
alteration and deterioration of the sem conductor elenment 71 which would be
caused bﬁqguﬁgygggadpﬁ@qﬁ“@ngging the above mentioned film for

semiconductor 10, is especially characterized by the

second step.

[0164] First, a conventional dicing step will be

described prior to description of such a
characteristic.

The conventional dicing step is carried out so
that the edge of the dicing blade comes down to the
support £film through the semiconductor wafer, the

bonding layer and the respective adhesive layers.

[0165] However, in the case where the edge of the

dicing blade comes down to the support £f£ilm, the base
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[0168] Si nce the adhesive property of the second adhesive layer 2 is higher
than the adhesive property of the first adhesive |layer 1 as descri bed
above, it is conceived that the second adhesive | ayer 2 necessarily has
plasticity higher than that of the first adhesive |layer 1. Therefore,
fluidity and flowability of the ingredients contained in the second
adhesi ve layer 2 are higher than those in the first adhesive layer 1, which
is considered as a cause of the exudation of such ingredients.

Nanel y, Enlthelsastawmeet esa phartal shyvohgadheseéveokayerss aredpcad .ded |1 ke

thi s enbgdi mrent _and an adhesi ve p erty of .an adhesive.la pasi tioned at
a side o&thesgﬁﬁ&ﬁﬁsffWWﬁql@f%a%ggsfv¥ﬁénggébnSQadﬁQEPVegﬁéﬁgﬁ%?in FI G
1) is higheditham apeadhasi vendropenny tof & adbeworriimyelapesi idroned at a
side of the bonding |ayer 3 (that is, the first adhesive layer 1 in FIG

1), it i3dNespeei A1UGLRitEctAetPRatSeRECAPSUATTNdS I6MaTHe WaATHINE i nes 81
are | ocated mifhindf henti r$t cadhes) verl ayge ls@gpshewnshAnf! G THie in
order to prévent the above defects. [0169]In this regard, fromthe above

Vi ewpoi ntauistes svar epupr d¢ feedts har dness of the second adhesive layer 2 is
smal | er than hardness of the first adhesive layer 1. This nakes it possible
to reliably inpart a higher adhesive property to the second adhesive | ayer
2 as conpared 8pekitthediYpt adhespled apdr kheéOn debeother ihaddidd his al so

makes it possihle for the first adhesive layer 1 to exhibit an excell ent
pi ckup pP&&&%{kaT%§70}?urWﬁ€F, %ﬁ%@%q5¢wugh%%§ OVOPEE f PE&HT by

being stuck in the semiconductor elements during the
pickup, being penetrated into between the insulating
substrate and the semiconductor element during a
fourth step described below or adhering to the

circuits each formed on the semiconductor wafer.

[0166] In contrast, in the present invention, a
shaving depth 1is set so that the edge of the dicing
blade 82 is located within the adhesive layer during
the second step. In other words, the dicing is
carried out so that the distal ends of the cutting
lines 81 do not come down to the support £film 4 and
are located within the first adhesive layer 1. By
carrying out the dicing in such a way, the shavings of
the support film 4 are hardly to be produced.
Therefore, it Dbecomes possible reliably to dissolve
the above mentioned problem attendant upon the

shavings.

Namely, it is possible to prevent the occurrence
of sticking to the semiconductor elements 71 or the
like when being picked up, and to prevent the

penetration of the shavings between the semiconductor
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adhesive layer 1 is preferably in the range of about 20 to 60, and nore
preferably in the range of about 30 to 50. Since in such a first adhesive

| ayer 1 having the above hardness, fluidity and flowability of ingredients
contained therein can be relatively | owered while appropriately suppressing
t he adhesive property thereof, even in the case where the cutting lines 81
are fornmed into the first adhesive layer 1, the first adhesive |layer 1 can
exhibit both the effect of inproving the pickup property and the effect of
preventi rgementdef/dct sinwhi cthenoulrs bka gengr atebstue ttco éxudand orcthaf t he
ingredients fromthe fErst adhesi.ve | ayer l.séoaglﬁFuEthernDre, hore A

har dness °6f e et ond adﬂgg?vewﬁév%r Opglﬁr fe?a F§ in Y%%nra$ ¥ of about

20 to 90seandomiecpoef er abkwenit t hey 1 angies of mbonted0 t en8d Sivme in such
a second adhesive | ayer 2 having_the above hardness, fluidity and
[

f 1 owabi | FRP UG HRE e UARIT 20Rt 2i-ned®Bhér eF RSEAT ‘be® Felldt | EFY Hohvier ed
whi | e hayihg aiﬁgigbglentaadh§§kyﬁaprogg&gx,theggof,,ﬁgﬁb§§egﬁqi esive

| ayer 2 can exhibit both the éffect of inproving the dicing property (e.g.,
st abi | i t pepétamseieher| savisees BOPy Indnda hebhafiar $eMycondwcity t he
dicing s ): o : [ t; ts which woul d be
generategggﬂéé¥% %Qﬁdgg;gn%gg%fﬁie¥§ beg%éﬁggng% . f he second adhesi ve

| ayer 2. [0172] Moreover, fromthe above viewpoint, a cross sectional area

of a distal d portion_of one cutting |ine 81, which extends _beyond the
interfacé%ﬂésaeen th%uBBﬁaan Hyert ganﬁaﬁﬁe1Wq%ﬁead5€§iv8uF%¢ 91, is
preferabhyney t he range fefrnadutHSXdRab tihd0@H 51 Mehdandhelied £

preferably in the range of about 10x10-5 to 200x10-5 nm2, but is varied
dependi n§¥6n ¥CERFERNestRIN e df dFrf§ P EAeS8YCantF¥eTt He t hFckifess of

each of b@%gﬂﬂfg apd S%%EVEﬁ@he§h§%éd%@ﬂ§sl’c%ntained Bynsetdi{dg the
cross 'sectional area of "the distal énd portion of the cutting |ine 81,

whi ch exserdgsideyrshte s heei nlaykace 2betfitsan theihgndéngdeadyerd3 & t he

first ad P y 1 L e f i.n it hj 0 - ang it is
possi bl et}g%lrgéllgbﬁg khgeo?ﬁg&gggdiln%;%faygr% ainlg E:?)l%m'a\g}ér/nfrzlégg (;%rfoss

sect i onalkthar eaeofi corpbhrdt on ofafide cut timgpudghne t8k | oaattechgv tliined he fir st
adhesive layer 1. As a result, it is possible to carry out reliable pickup
of the cﬁﬂp 83 and to suppress the exudation of the ingredients fromthe

first adhesive layer 1 in good bal ance.

As a result, 1t is possible to prevent defects
such as disturbance of the pickup of the chip 83 which
would occur due to involuntary enhancement of the
adhesive strength between the bonding layer 3 and the
first adhesive 1layer 1 by the exuded ingredients.
Further, ip is also possible to prevent alteration and
deterioration of the semiconductor element 71 which

would be caused by the exuded ingredients.

[0168] Since the adhesive pfoperty of the second
adhesive layer 2 is higher than the adhesive property
of the first adhesive layer 1 as described above, it
is conceived that the second adhesive layer 2
necessarily has plasticity higher than that of the

first adhesive 1layer 1. Therefore, fluidity and
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[0173] Further, in the case where the thickness of the first adhesive |ayer
1 is defined as "t", a depth (length) of the portion of the cutting line 81
| ocated within the first adhesive layer 1 is preferably in the range of
0.2t to 0.8t, . and nore preferably in the range of 0.3t to 0.7t. This
makes it possible to carry out the reliable pickup of the chip 83 and to
suppress the exudation of the ingredients fromthe first adhesive |ayer 1
in nore good bal ance. [0174] As descri bed above, in the case where the

di stal efdswefbithietgudfi mdnd i megr8diame d ccahedinethiim t hleef sestoratihesi ve

| ayer 1 or._in .the case where the._crqgss section area.of the di,stal end
portion Bfihgé:’clhv%utc[f—"iyﬁgrl né s, Wit eggfﬁjdsgbé’)?gndlf‘hetk?%t r]Trasgte bet ween
the bondpagdsawas 3agrd the fyrséhadhescwadiayered, dss setcd@sa i ue
falling within the above range, it is possible to mnimze the exudation
of the i BfCedBALEPBNPENEUGH sINGHRELPPE S ayer 1 and the second adhesive
| ayer 2. This nakes it possible to mnimze the effect on the

adhesi ve strength between the bonding |ayer 3 and the first adhesi ve | ayer
1 by the exudeNamedrodiigntsheAsagser esigre &t pilsiypdsisihl eft adpedisig t he

di stur bapgg ofc e, pi cup.aladhe shie B3 whi choumuld peser dus tan

i nvol unt ary "énhancenen e above adhesive s
by contr aldhieng ideptdepehrt vt hef cansadiectivonal ageea pars 1theohelde agf aach

cutting lLiine 81, the adhesive strength between the first. adhesive |ayer 1
and the Boffdin | afg'fe 3 i‘#l_?%?rho%& F60 \Qgterbae_gcﬁﬁed (EIBSve)Seich}Ael i ably
fitted i gadddieraboyoerent ianedrual ueg riaélglei%_ﬂatrs trkeSaht apassible to

Ip

further inprove the pickup property of the chip 83, to thereby prevent
gener at | BFOFCRE GEf &6t s24NBRLIYS tHRY BF eBIosgd 1R cRacIE aRdIBur?t in the

sem condyglorn, &l enEot el%e%eﬁ beha9 RiLkedhUPs 252 J@SULEvel tlaiy%ﬂgossi bl'e

to finally manutactur em conductor devices 100 each having a goo
reliabil iityinn BI@i.ghlyieldtrat$o.e§0d76pEdpecrdlflertive t fhaasdlnd a
Sen]cond%%% %l ends of the cutting lines 81 are located within
the first adhesive layer 1 as shown in FIG. 1(c) in

order to prevent the above defects.

[0169] In this regard, from the. above viewpoint,
it is preferred that hardness of the second adhesive
layer 2 1is smaller than hardhess of the first adhesive
layer 1. This makes 1t possible to reliably impart a
higher adhesive property to the second adhesive layer
2 as compared with the first adhesive layer 1. On the
other hand, this also makes it possible for the first
adhesive layer 1 to exhibit an excellent pickup

property.

[0170] Further, Shore D hardness of the first
adhesive layer 1 is preferably in the range of about
20 to 60, and more preferably in the range of about 30
to 50. Since in such a first adhesive layer 1 having

the above hardness, fluidity and flowability of
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wafer 7 having a thin thickness (e.g., 200 Amor |ess), by setting the
adhesi ve strength between the first adhesive layer 1 and the bonding | ayer
3 toavalue falling within the above range, the effect of preventing the
above defects which would be generated in the sem conductor elenment 71
beconmes remarkable. [0177] Further, the adhesive strength between the first
adhesi ve layer 1 and the bonding |ayer 3 of a central portion of each chip
83 is often different fromthat of an edge portion of each chip 83. This is
because ahgtried iedyes pordomnabhetthe thepe83, | ngnedi bat s tehtdilvedy n t he

first adhesive Jayer .1, for exanple,- creep up alaong an,end rface of the
chip 83 SWFﬁgfit%@léﬁhegpyét§P$§ﬁ5?%yth%?%%?eﬁgﬁ tghﬁbcgﬁéeﬁéfﬁ%r t han
t he adhepirvpestdyenghbreloft heeoent rah pold i eAseFothéhes tisasenttiigre is a

fear that .the large difference between the adhesive strength of the central
portion aAdethed hdRes vEOEMEShgt RtBf Hhfe EdgeHAEIERIYEUsERY BRe Bor eakage

and the epack i { heaRemicRNAUCToF ¢l euBNte /il When I, chhe 83 dex-4pi cked
up. [0178] On the ot her hand, according to the present invention, by
control | PAg amgirevigdephie spichate t peadistay g dfthe hefdiget ngpllines 81

are 'Pcab%QG@&{#ﬁ%Fﬁﬁefh% e{??eéhx%FL%XQEI&’bEF chd¥OsSLE! §uko ddt the
adhesi ve"'streng i fTérence between the respective portions of the chip 83
i nto a nakuaatiangeofThisemakesredipassi bf eomo theani fiize tyeadhatsiiore of t he
br eakage, the crack and the like in the sem conductor el enent 71 when being
pi cked up®YFF179] Meanwhi l e, in the case where a load which is applied to
t he edge portion of the chip 83 (that is, the adhesive strength of the edge
ortion) is
P )[0171] Furthermore, Shore A hardness of the second
adhesive layer 2 1is preferably in the range of about
20 to 90, and more preferably in the range of about 30
to 80. Since in such a second adhesive layer 2 having
the above hardness, fluidity and flowability of
ingredients contained therein can be relatively
lowered while having a sufficient adhesive property
thereof, the second adhesive layer 2 can exhibit both
the effect of improving the dicing property (e.g.,
stability between the laminated body 8 and the wafer
ring 9 during the dicing step) and the effect of
preventing the defects which would be generated due to
exudation of the ingredients from the second adhesive

layer 2.

[0172] Moreover, from the above viewpoint, a cross
sectional area of a distal end portion of one cutting
line 81, which extends beyond the interface between
the bonding layer 3 and the first adhesive layer 1, is
preferably in the range of about 5x10°° to 300x10°° mm?,
and more preferably in the range of about 10x10ﬁ_to

200x10°® mm?, but is varied depending on a thickness of
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defined as "a" and a load which is applied to the <central portion of the
chip 83 (that is, the adhesive strength of the central portion) is defined
as "b" when the chip 83 is peeled off fromthe first adhesive layer 1, a/b
is preferably in the range of 1 to 4, nore preferably in the range of about
1 to 3, and even nore preferably in the range of about 1 to 2. Thi s
makes it possible to suppress variation of |oads at every portions of the
sem conductor elenment 71 in a relatively narrow range. Therefore, it is
possi bl ethe réicabby slapgeests2 gemer/ain onhgf thec#efescst sofuckaal tdfe

br eakage_and t.he crack in the sem conductor elenent_71. Use of the filmfor
sem condEgFoF[]ﬁF’trm‘}%‘g PECSSSS I BRTT 6V PrpPoe B Y1 efd ratio of

manuf act uri ng sem conduct or devices 100 and to finally obtain sem conduct or
devi ces 100 each having higg reliability. [0180]In this regard, it_.is to be
noted that theB¥dRESNIEIStYRAGEROES SHfdE 1 ABAAIRES Y LSt FRAgIR SR are

nea;uredeh@ dﬁb@t‘icﬁr? f&ﬁ'ct"‘ffe r&?tP@ﬁE{;Vei.’(ne, 81 ‘51‘15.%&‘1’ ER® ends
sem conductor wafer 7 is lamnated onto the filmfor sem conductor 10 to

obt ai n t hevicaxd nahed Isogr 8acandoe hieaenhe ve mbemebiued ol awsfer 37 dryld di ced
into 10 x A0 re..In i at strip.a ive fil. aving a
w dt h of E’gﬁe’cng]lar er (%gﬁlltaeosela‘f]é u%)%gfa%susfr‘f agg gaf \%%%Bﬁa(nggﬁgjf%%gbow&y@ aﬁ/\/\/ni ch has
not beentapplaedvéo tdregd hi it stepppetsdt1 @3E o rpeni bedyerdf aee)the

[ 0181] Ne the fjrst adhesi 1,, the second adhesive_|layer 2 and

t, e |l ayer 1,
the suppBPRSKiTan JAEPE" PertbdC? pRardd e ) 2 FERSEhe Gt Nbed P&y 8 at a

peel of f cangl &®ft DOnand aHwl buspeed afihd sM Midkatew wtcR3IG (reom
tenperature). At this tine, a magnitude of a tensile load (unit: N, to

whi ch ealRISIt tHENEPLYE abRESTvel | aydF B FREWdcondtadiesPPeSidd 2 and
the suppgpt éék?‘y“t St MR Lo ol SoBRSYY & WiHe Regld ng30fdnghe dirst

adhesi ve layer 1, e second adhesive layer 2 and the support film 4.
suppress the exudation of the ingredients from the

first adhesive layer 1 in good balance.

[0173] Further, in the case where the thickness of
the first adhesive layer 1 is defined as “t”, a depth
(length) of the portion of the cutting line 81 located
within the first adhesive layer 1 is preferably in the
range of 0.2t to O.8t,_ and more preferably in the
range of 0.3t to 0.7t. This makes it possible to
carry out the reliable pickup of the chip 83 and to
suppress the exudation of the ingredients from the

first adhesive layer 1 in more good balance.

[0174] As described above, in the case where the
distal ends of the cutting lines 81 are located within
the first adhesive layer 1 or in the case where the
cross sectional area of the distal end portion of each
cutting line 81, which extends beyond the interface
between the bonding layer 3 and the first adhesive

layer 1, 1s set to a value falling within the above
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An average value of the tensile |l oads, to which the first adhesive |ayer 1,
t he second adhesive |ayer 2 and the support film4 are inparted when an
edge portion of the chip 83 is peeled off fromthe first adhesive |layer 1,
corresponds to the "adhesive strength "a"". On the other hand, an average
value of the tensile |oads, to which the first adhesive layer 1, the second
adhesi ve layer 2 and the support film4 are inparted, when an central
portion (other than the edge portion) of the chip 83 is peeled off fromthe
first adhesiges |iyeislposrigsbhontds tdriiel Zadhbsi exwiatehgthhoth'the :
[ 0182] Nanely, accordi ngt ot hefil nfor _sem cqnductor 10, even in the.case of
ei ther thEsSE leerﬁ'n%t% fe" e(tl_’(fféa pgrltrisc;%n %aplteﬁelvc iéag 9s ab%l?]% t%glebe
separ at egdetord tdundsi sk adRest ve. layer 1 or the state that the centra
portion of the chip 83 is about to be separated fromthe first adhesive

| ayer 1, it is possible to set a difference between the nagnitudes of the
tensile |oads, the Wy d hetf igsds Aadhesicve dayehite e sesepdradiesi ve

| ayer 2 and the support film are inparted, within a relatively smal
range. the adiesever stwseathf hehpeor the seemébdbpducdiaire®r| dnmamnd 71
occurs, e f [ 1.nim zed. P ible to
nininizeéP%eq%b %gtgkgﬁ% é% ?%@Q%reng etgﬁg ?ﬁgﬁ%ggckn?%eFEggﬁﬁi

seni condast ar mdsuknt 1t D188 Eubileertwrerevens prief ediedutrbbaindehe

adhesive strength."b" of the central rtian (ot her .than the_.edg ortion)
of the cﬁ'r%p %Segfg?‘f: URi (i ntPhe %eggf Wﬂ%&}gd‘ﬁgg‘ﬁ% A FehgtHo en the
first adhasioneideyey 1 apdamedondi ngokayerhd [ Gl &Espeabalelsyivd n the
case of a sem conductor wafer 7 having a thin thickness (e.g., 200 Am or

| ess), b§t¥&MIHYy the adhesive strength "b" to a value falling within the
above range, the effect of preventing the above defects which woul d be

generated in the sem conductor elenent 71 becones renarkabl e.
[0175] Specifically, by controlling the depth, the

cross sectional area or the like of each cutting line
81, the adhesive strength between the first adhesive
layer 1 and the bonding layer 3 (F.3;, Fio and Fg, as
described above) is reliably fitted into the above
mentioned value range. This makes it possible to
further improve the pickup property of the chip 83, to
thereby prevent generation of the defects such as the
breakage, the crack and burr 1in the semiconductor
element 71 when being picked up. As a result, it 1is
possible to finally manufacture semiconductor devices

100 each having a good reliability in a high yield

ratio.
[0176] Especially, in the case of a semiconductor
wafer 7 having a thin thickness (e.g., 200 um or

less), by setting the adhesive strength between the
first adhesive layer 1 and the bonding layer 3 to a
value falling within the above range, the effect of

preventing the above defects which would be generated

63



[0185]1n this regard, the edge portion of the chip 83 is defined as a
portion extending up to 10% of a width of the sem conductor elenent 71 from
an outer edge of the sem conductor elenent 71. On the other hand, the
central portion of the chip 83 is defined as a portion other than the edge
portion. Nanmely, in the case where a shape of the sem conductor elenent 71
is a square having a size of 10 mmon a side at a plane view thereof, a
portion having a width of 1 mmfrom an outer edge thereof is the edge

porti on andther esimduabngocticon & semdetc@it kelcpozs i vanarkeld6 Further, in
this enbodi ment, by locating the distal ends of the cutting lines 81 within
the first adhesive layer 1, the sem conductor wafer 7 and the binding | ayer
3 are rellpabl7y di cedrunbreeas the fddisds hdbesittehayrr bk tangkeh hesecond
adhesive | ayer 2 _are not diced. This makes it possible to | eave the first
adhesi vefLayér adBRG1MGe $B¥SHd hdRES vENPaRANIINEL dAYSR heSufport film

4 when tpenehia) 830h% fUCKefE URQY | R itheghhi Kd SLEPeBO @sckarRiRvent the
chip 83, to which the above adhesive |ayers adhere, frombeing
i nvol unt &rPhy tdlatkkedfupn edge pPhlitdans decaash &k c@®ssi vEhasaties of each

of the Thest adhestye Taver 1.agd thgoseeand aghesivg. | aysyy2 13 bl ane

direction thereof 1's kept by no ecting themto t ng, WHi ch makes
it possi bhgrtdimEmventcdit aibésiive sheenfii hsbetademsine flapgeradhesi ve

| ayer 1 and the second adhesive |ayer 2 and the adhesive siyength between

t he secoh@Tadf{&ETRe"t af&F <P dHd ?ﬁ DGubre™¢i PHT affbﬁ?%thS % ced.

Nanel y, 8hi ssbs bre@usehkheaadhkesiwe steagibnhbetneeadithetkindgd adhesive

| ayer 1 and the second adhesive |ayer 2 _and the adhesive strength between

t he secoRB8C2@esiiRTPaYer thadhd Fhe s@PRILYE| i g dus f PEi el oppose

to upvardehensil epshiengi h tophe genesat,adh WBEN thee£8i p; 83 4 S rligked up.
[0187] Furt hernore, since the adhesive strength between the first adhesive
| ayer 1 &hdtt hetbeconthudhesi defFayence anbetwecathesibee sadbrgtivenet ween

the secoggr%%gﬁﬁquakaygﬁeZ %@%ég§159889E369 l@ﬁ%ENé%e adhesive

strength of the edge portion causes the breakage and
the crack in the semiconductor element 71 when the

.chip 83 1is picked up.

[0178] On the other hand, according to the present
invention, by controlling a dicing depth so that the
distal ends of the cutting lines 81 are located within
the first adhesive layer 1, it is possible to £fit the
adhesive strength difference between the respective
portions of the chip 83 into a narrow range. This
makes it possible to minimize generation of the
breakage, the crack and the like in the semiconductor

element 71 when being picked up.

[0179] Meanwhile, in the case where a load which
is applied to the edge portion of the chip 83 (that
is, the adhesive strength of the edge portion) is

defined as “a” and a load which is applied to the
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prevented from bei ng reduced as descri bed above, even in the case where the
adhesi ve strength between the first adhesive layer 1 and the bonding | ayer
3 makes larger, it is possible to prevent the pickup property of the chip
83 from bei ng | ower ed. Nanely, since an allowable margin of the
adhesive strength between the first adhesive |ayer 1 and the bonding | ayer
3, which is able to appropriately pick up the chip 83, can be w dened,
there is also a nerit in that ease for nmanufacturing the filmfor

sem conduetharrall) modttibe bohdiheg prioper 8y bethveeenishe thrinadtiesdmeconduct or

el ement 71 and the insulating substrate 5 are inproyved. 188] <Second
Enbodi rreﬁ‘f@engtlil %xg&’edeg%ﬁstﬁq np\fﬁrlql_ ) mfg (Sir?ﬁgl%%‘go entbdi ment of
the fil myheh said cendyctsayr 0 phelpuesat fpsRNthen @nest hgamethad for
manuf acturing a sem conductor device of the present invention. [0189]FIG 5

is a viewdys&ctlonad/Ri éW) PErfeyARIYI AF t RESsccvprdeeodilme®® df the film
for sem GARduGIOle OFabG ALPSEAL LONGA!IHN 20duthe Y hod LAk ] act uring

a sem conduct devi ce e present invention. In this regar n the

f ol | owi ngodes @rigpi¢vablyhd upper sadgei pfFlakowt wil tob@.referred to as
"upper" and thé | ower side thereof will be referred to as "lower".

[ 0190] Her ei nbel ow, the second enbodinent will be described with enphasis
pl aced on poi nThidi fdigkéag iftr opokbe Hlig stoeringsh ress. o destohptaon wil |

be nade gn the sane points. In this reg is tq be noteg t hat the sane
ref erence® £

ard, it
RGeS ¥FT¥8r RAFTIYBRd 9 FF‘& e EORFMGEERF t GLEMEHane
conmponentyg shawh i Rd14x 1 vy theseof fAgRghI.rst Tephadigeat. it is

possible to reliably suppress generation of the
defects such as the breakage and the crack in the
semiconductor element 71. Use of the film for
semiconductor 10 makes it possible to improve a yield
ratio of manufacturing semiconductor devices 100 and
to finally obtain semiconductor devices 100 each

having high reliability.

[0180] In this regard, it is to be noted that the
adhesive strength “a” and the adhesive strength “b”

are measured in detail as follows, respectively.

First, the semiconductor wafer 7 is laminated
onto the film for semiconductor 10 to obtain the
laminated body 8, and then the semiconductor wafer 7
is diced into 10 mm x 10 mm square. In this state, a
strip adhesive film having a width of 1 cm adheres to
an upper surface of the laminated body 8 which has not
been applied to the third step vyet at 23°C (room

temperature) .

[0181] Next, the first adhesive layer 1, the
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[0191]A filmfor sem conductor 10' according to this enbodinent is the sane
as the first enbodi nent except that the |ayer structure of the adhesive

| ayer is different therefrom [0192]Nanely, in the filmfor sem conduct or
10' shown in FIG 5, the first adhesive layer 1 is omtted, and only one

| ayer fornmed fromthe second adhesive layer 2 is provided. [0193]In the
case where such a filmfor sem conductor 10" is produced, a region of an
upper surface of the second adhesive |layer 2 to be nade contact with the
bondi ng bayemd @thatsise adayegi o2 abode whechsubposéen Cohduct omnmafer 7 is
to be lam nated) is, i.n adv e, irradtiate with anultraviqglet ray. In
this wayZ> HP &thed Pe&E 15t pS%Eﬁ of TPRi s-P%gi c?ﬁmiréagﬁgctk??/ e%, i ¢h nakes
it possi bkelt cof edugryladhesi wo st aaagtsh patlweapdde secow adhesinve | ayer 2
and the bondi n% | ayer 3. As a result, when the chip 83 s picked up during
the thira@nstept t B8 Chi Pl B Bant PBPRFEkEdFUp wi t Abut LAFF yitddex | & ge | oad

thereto. phi OtdNgle WBEAS; kkplsy ROSSLALE E@nierztflﬁr, | BBr oues LRe Rigkup
property of the c?n p 83. [0194]On the other hand, since a region of the
upper supeffacthef fhessecaddesdivesi Javieayed 2 tbebesagpngndadbesiats with

t he bondi |.ay 3.Ls N i rradi Lt h the ultravj ray, ardginal
adhesi vellsg reerﬁgﬁl o?héhemsqeecorﬁﬂjﬁfggi \\I/\%&:iglyer% 2 llsg rr%?%%%ltﬁgd i %Eli hi s
regi on. tearsefmrd, whhe eagiessl reg sbféngitie bt ween aldie secontagdhlresi ve | ayer

L R oL ARkt Y S 3 25 AR RS % 5100
other words, the first enbodi nent can _
An average value of the tensile loads, to which
the first adhesive_layer 1, the second adhesive layer
2 and the support film 4 are imparted when an edge
portion of the chip 83 is peeled off from the first
adhesive layer 1, cdfrésponds to the “adhesive
strength “a””. On the other hand, an average value of
the tensile loads, to which the first adhesive layer
1, the second adhesive layer 2 and the support film 4
are imparted, when an central portion (other than the
edge portion) of the chip 83 is peeled off from the
first adhesive 1layer 1 corresponds to the “adhesive

strength “b””.

[0182] Namely, according to the film for
semiconductor 10, even in the case of either the state
that the edge portion of the chip 83 is about to be
separated from the first adhesive layer 1 or the state
that the central portion of the chip 83 is about to be
separated from the first adhesive layer 1, it 1is
possible to set a difference between the magnitudes of
. the tensile’ “1oads, to which the first adhesive layer

1, the second adhesive layer 2 and the support film 4
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conbi ne the dicing property and the pickup property by utilizing the two
adhesi ve | ayer having different adhesive properties. On the other hand,

t his enbodi ment can conbine the dicing property and the pickup property in
spite of the use of the single adhesive |ayer by |owering the adhesive
property of only a part of the second adhesive |layer 2. [0196] Onto such a
filmfor sem conductor 10', as shown in FIG 5(a), a sem conductor wafer 7
is lam nated, to thereby obtain a | am nated body 8. [0197]-Next, as shown in
FIG 5(bareaipipamatedy wfitduint isngre¢liatsvél yarsnd bt nednget.o t he | am nat ed
body 8 using the dicing blade 82 (that is, dicing is carried out). At this
tinme, as shown in FIG 5(b), by carrying out the dicing so that the distal
ends of the cuthereflomes &verie fecawadpn UF n die sespndoadbesiore | ayer
2, the shavings of the support film4 are hardly to be produced. For this
reason, PLEM$NH0EE| BICEUF obRaidF IR sQfe S | BREParid eFiBeMdZ8d the first
embodi mepk. 5 resyllhereafter, Jhesipied stepiandihe o theslRare
carried out. Inthis way, it is possible to obtain a sem conductor device.
[ 0198] | nsugibs r @gar dthenavdrarjtagef tavdul t EAei ol eracky, vt h wiieh the

second a iV 2 I jated, is preferably in the range of about.
100 to 4 %ﬁﬁéﬁﬁégﬁéFee%?b éﬁgg?€'in the range of about 200 to 380 nm

Further, an irradiation tinme of the ultraviolet ray is preferably in the
range of[gggut 10 seconds to 1 hour, and, nore preferahly in the range of

about 30 Grlds t o BT hRGEEE Hependi ng*dn ¢ BFEngttRdr pdls

thereof . aghesive strength “b” of the central portion (other
than the edge portion) of the chip 83 falls within the
range of the adhesive strength between the first

adhesive layer 1 and the bonding layer 3.

[0184] Especially, in the case of a semiconductor
wafer 7 having a thin thickness (e.g., 200 um or
less), by setting the adhesive strength “b” to a value
falling within the above range, the effect of

preventing the above defects which would be generated

in the semiconductor element 71 becomes remarkable.

[0185] In this regard, the edge portion of the
chip 83 is defined as a portion extending up to 10% of
a width of the semiconductor element 71 from an outer
edge of the semiconductor element 71. On the other
hand, the central portioﬁ of the chip 83 is defined as
a portion other than the edge portion. Namely, in the
case where a shape of the semiconductor element 71 1is
a square having a size of 10 mm on a side at a plane
view thereof, a portion having a width of 1 mm from an
outer edge thereof is the edge portion and a residual

portion is the central portion.
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By using such an ultraviolet ray, it is possible to effectively deactivate
t he adhesive property of the second adhesive |layer 2 and to prevent
excessive |lowering of the adhesive property thereof due to change of

chemi cal structures in the second adhesive |ayer 2. [0199] Further, the
second adhesive layer 2 may be irradiated with various kinds of radioactive
rays such as an electron ray and an X-ray instead of the ultraviolet ray.
[0200] I n this regard, the region of the upper surface of the second
adhesive layer 2 to be nade contact with the bonding |ayer 3 may be not

i rradiat ji.th the_ultraviolet r |l i ke this, enbodingnt.For exanple, in
he-cace WHEAT & conBlFEREE mmid| BRist PREtBRECAdNEY VP ATS | &
cured bythei ngisensi t baad Wokh the wWitavhel etinay, dhesegend adhesive

| ayer 2 may be irradiated with the ultraviolet ray either after the bonding
| ayer 3 fd1sdni adpediverbdner aflt-ert Rfe SEFHEA ML rayer IHmRrt fe and

sem cond or 7 lLam, n r r af t LN yer 3
and the ggltr% c%%gt&gt%gr %?eerragka?%%a%%&t%l?hgleéﬁéén%%g@ng%hgﬂ@
sem condddtret viedleesIves ldiwsd. 1 and they sechndaselhiesineelayesezond

adhesi ve_| aye I S ed . Lo | rr.adi ati ft [ ray, an
adhesi veaﬁ:%gplécr)?y o]fg%éfeg?%&gl%f #ﬂge%eégndség%g?ﬁvee nggirééé(\%mgérlﬁéi S
i rradi at €d reitt hadhestiver ddydet 1r ayd sHoWweeedndAadhegebuet lagean 2 n t hese

cases, it is possible to inprove the picku roperty of the chip 83.
intact on the QH%port é&fﬁ 4F)¢he£) tﬁ% ch{b 83F)1s
picked up during the third step so as to prevent the

chip 83, to which the above adhesive layers adhere,

from being involuntarily picked up.

This 1s because a successive state of each of the
first adhesive layer 1 and the second adhesive layer 2
in a plane direction thereof is kept by not subjecting
them to the dicing, which makes it possible to prevent
the adhesive strength between the first adhesive layer
1 and the second adhesive layer 2 and the adhesive
strength between the second adhesive layer 2 and the
support £film 4 from being reduced. Namely, this is
because the adhesive strength between the first
adhesive layer 1 and the second adhesive layer 2 and
the adhesive strength between the second adhesive
layer 2 and the support f£ilm 4 can sufficiently oppose
to upward tensile strength to be generated when the

chip 83 is picked up.

[0187] Furthermore, since the adhesive strength
between the first adhesive layer 1 and the second
adhesive layer 2 and the adhesive strength between the

second adhesive layer 2 and the support film 4 are
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[0201] Whil e the descriptions are made on the filmfor sem conductor and the
nmet hod for manufacturing a sem conductor device according to the present

i nventi on based on the enbodi nents shown in the drawi ngs, the present
invention is not limted thereto. [0202] Exanples of a type of the package

i nclude, but are not limted to, a surface nount-type package such as CSP
(Chip Size Package) (e.g., EGA (Ball Gid Array), LGA (Land Gid Array)) or
TCP (Tape Carrier Package), an insertion-type package such as DI P (Dual

I nl'i ne Ppckagalteai PGAM( Pellyi deliueyd, asndiederlibke. above, even

[ 0203] Fur t her i nt hedescri ptionof each. emhodi nent, t chip 83 1is unt ed on
theirqu&j?%esﬁﬁﬁ?aﬁgé%eb %m@gggﬁﬁﬁﬁtg&la?ig%tﬁ?&%ﬁﬁ%.4@%%Iy,the
met hod f @r rigenui@BbEikviR) Bager conddeat athélepiceriiangondiyRg t® masedy esent

invention is used, for, manufacturing a chip stack-type sen conductor device
in whi chl@¥@%al Fty 36f ReAPeBAGutdr PEFEREYt stAfe PG HAt BYOPSFther . This

makes ito@ogﬂéﬂéhig 89 o @i hhai oRTEP 1S not carried out
ate

appropriately or ar that shavings or the like penetrate into a space
bet ween the sem conductor elenents, to thereby manufacture a chip

stack-type sem ctar. i i j gh | i.abild ty.Ln i ield
ratio. [0204]2&%&%2 ﬁD%%fq?% %ﬁeggifggﬂg%%ogéﬁgh??(%%ey%%t??ﬁgsgsﬁ%s 81 are
formed settdeatgtiihe beitstesdn entdee t iereaf adbéelsdost edawietrhi i tdwed f iolst

adhesi ve |l ayer 1._However, even .in.the case where the cutti li.n 81 are
f or WZHVSBOPBF‘%&FQ htl,*"”‘éﬁ’eé/a"lS ' et‘f’g%lq}%efﬁofa]%fé Itfca?gﬁrﬁﬁrrﬁy%t%ﬁg ?:511 Sd

adhesi veubayafe 2¢hiip ig3 posshbli twi@bhabn tdreesa@nmesacil emsaaneeff ects as
t he second enbodi nent, but the effect of suppressing the exudati on of the
ingredieﬁps i §hpdwer €gse for manufacturing the film for

semiconductor 10 and the bonding property between the
mounted semiconductor element 71 and the insulating

substrate 5 are improved.
[0188] <Second Embodiments>

Next, description will be made on a second
embodiment of the film for semiconductor of the
present invention and the method for manufacturing a

semiconductor device of the present invention.

[0189] FIG. 5 1is a view (sectional view) for
explaining the second embodiment of the £film for
semiconductor of the present invention and the method
for manufacturing a semiconductor device of the
present invention. In this regard, in the following
description, the upper side in FIG. 5 will be referred to
as “upper” and the lower side thereof will be referred to

as “lower”.

[0190] Hereinbelow, the second embodiment will be
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[ 0205] Mor eover, arbitrary steps also may be added to the nethod for

manuf acturing a sem conductor device according to the present invention, if
needed. Exanpl es [ 0206] Her ei nbel ow, concr et eexanpl esof t he present
invention wll be described. 1. Manufacture of Sem conductor Device

(Exanmpl e 1) [0207] <1> Formation of First Adhesive Layer 100 parts by
wei ght of a copol yner having a wei ght average nol ecul ar wei ght of 300, 000
whi ch was obtai ned by polynerizing 30 96 of 2-ethyl hexyl acrylate with
70 wt % desvimiybedcetatk, dbppastis bplwetet of gopénta- f didtficonialg acryl at e

nmononer havi ng nol_ecul ar i ght of 700, 5 parts _hy weight of. 2,2-
07 Mot hox EOTh AR Sacioh SARE SIS  par N0 DECRETaRE ST o 5t bnde
di i socyapaide (SAORGNAaMe 188 i nrspduced bynil PEL, YURETHANE of MASTRY

CORPORATI ON) were applied onto a polyester filmhaving a thickness of 38 Am
and subj BOtES t o tdtel eddithg 53R nete LV EREE a PHMERASSs ERerledFr af ter

bei ng driged Woyldy begora gl Am -and dfen. 4r8d cafe 80 L OF oRpPJUHES O
obtain an application film Thereaftér, the obtained application filmwas
i rradi at ethomirt HLranF TGt r vies etheay havitig 500r s/ emRoda mearer eby form a

first adhesive | ayer on the polyester film In this regard, it is to
be noted that Shore D hardness of the obtained first adhesive |ayer was 40.
[0191] A film for semiconductor 10’ according to

this embodiment is the same as the first embodiment
except that the layer structure of the adhesive layer

is different therefrom.

[0192] Namely, in the film for semiconductor 10’
shown in FIG. 5, the first adhesive 1layer 1 1is
omitted, and only one layer formed from the second

adhesive layer 2 is provided.

[0193] In the case where such a film for
semiconductor 10’ is produced, a region of an upper
surface of the gecond adhesive layer 2 to be made
contact with the bonding layer 3 (that is, a region
above which the semiconductor wafer 7 1is to Dbe
laminated) is, in advance, irradiated with an
ultraviolet ray. In this way, an adhesive property of
this region is deactivated, which makes it possible to
reduce adhesive strength between the second adhesive
layer 2 and the bonding layer 3. As a result, when
the chip 83 1is picked up during the third step, the
chip 83 can be picked up without applying a large load
thereto. In other words, it is possible to further

improve the pickup property of the chip 83.
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[ 0208] <2> Fornmati on of Second Adhesive Layer 100 parts by wei ght
of a copol yner having a wei ght average nol ecul ar wei ght of 500, 000 which
was obt ai ned by polynerizing 70 wt % of butyl acrylate with 30 wt % of
2-ethyl hexyl acrylate, 3 parts by weight of tolylene diisocyanate

(" CORONATE T-100" produced by N PPON POLYURETHANE | NDUSTRY CORPORATI ON)
were applied onto a polyester filmhaving a thickness of 38 gm and
subjected to a releasing treatnent so that a thickness thereof after being
dri ed wolbdoddcone 1Ongmheandtiieen Heingd asi8QE€ far ¥ aiavt ext [the his way,

a second_adhesive layer formed an th ol yester fil Thereafter, a

pol yet hy}lgﬁgrshse%’f%%égi ﬁgazsacrf%i 2RH8ES & %%l%% \T%/ggelran%nn% egeon < t he
second aglhasi vecbayaetas @isHppdtiefi lbvnding 1laydhi s3reghsd, ridtis to be
noted that Share A hardness of the ohtai ned second .adhesj vepgayer was 80.

[ 0209] <33 TEG&Gh BE tBorfdiSigithayariolet rago oSyt welght Wt an

acryl at esEQRRIMEr oA geWBhghta BYEE 2ge M Leul ar el ght nek i3 000 and
Tg of 6C (a solid content contained in nethyl etaahg}gﬁ ket one ( MEK) di ssol ving

an et hyl iacr yhdtse- iggdomer yl sieenefgreni t hhee- $EVaci aLmpaIsy et hyl
met hacr yka&%e%quéh%fggge'e%%d70§aﬁésmgdbfagﬂepyz NGRS & fhepl e¥ Carypey at i on)

261 parts by wel epoxy resin having a softening point of 80C and an-
| CI viscesitis ataR5€ omaGxaPaed, (" BEGGANH020r80engreoducied by@iMiipbn Kayaku

Co., Ltd.), 56 part wepght of spheri.cal silica having an average
particl epgloi’@r Y 09% %e( " %%25‘5&9_]@'S§P6&l?&®%§loﬁdﬁ%t echsy ™ a® "4 Filler,
0.5 partsobensei ght of y-glyci doxypropyl trinethoxysilane ("KBMIO3E"

produced by Shin-Etsu Chem cal Corporation) as a coupling agent 55 parts by
wei ght of phenol resin having a hydroxyl equivalent of 104 g/ OH group

("PR HF- 35 1@fsqduced by Sypiteno,Bakel it eneo. rhtde) , eRBoRM DY gl ght of
anot her phenol resin having a hydroxyl equivalent of 141 g/ OH group
(" MEH800CHMImsiuiced By CNEIGVO PPASTLER |SNDUSTREES1AKUR )PHAHRSOLY gifts by

ueT gt _of, 31 i dgzol g compaund {n 2PHE: PV praduced b Shilakiy, hgm cal <

Cor por at1'on) "as acCeél erator were di Sso into nethyl eth ne, to
t her eby alkiha&isniee r epropartnish.havi ngna relsen soihelr cormtaand, of t4Gism 96.

0210] Next , t he obtai ned resin varni was.applied onto a polyethyl ene
Eer ep]ht h&FRCS R hatA g %OT]H?BEneEEeo aégg (EF&&’&&tﬁNﬁrﬁ%ﬁ 'r'%herex A43"

producedphy-kgl | brdpdeny Fhnspapan df nidied) Wwsd np @ ¢x@a sGeajles, and
then dried at 130C for 3 mnutes, to thereby obtain a bonding |ayer having
a thi ckn@8S1ssHi Vs ARYAT t MY poPy&hyiEnd Reer 8AMERIHE e FHIRRTEY ©f

only a part of the second adhesive layer 2.

[0196] Onto such a film for semiconductor 10’, as
shown in FIG. 5(a), a semiconductor wafer 7 is

laminated, to thereby obtain a laminated body 8.

[0197] Next, as shown in FIG. 5(b), a plurality of
cutting lines 81 are formed into the laminated body 8
using the dicing blade 82 (that is, dicing is carried
out) . At this time, as shown in FIG. 5(b), by
carrying out the dicing so that the distal ends of the
cutting 1lines 81 are 1located within the second
adhesive layer 2, the shavings of the support film 4

are hardly to be produced. For this reason, it 1is
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[0211]In this regard, it is to be noted that a nelt viscosity at 60C of the

obt ai ned resin varni sh was 5x102 Pa-s.

Sem conduct or The filmon which the first adhesive | ayer was
was | am nated onto the filmon which the bonding |ayer was fornmed so that
the first adhesive |ayer made contact with the bonding | ayer, and
polyester filmattaching to the first adhesive |ayer was peel ed off
therefrom to thereby obtain a | am nated body. [0213] Next, the firs
adhesi vepbapearblandt ¢ heblzendi ngh¢ agemenwera: pomesheddotf Sectas B e si zes

| arger t
i nner di
renoved,

an r1énge .dianeter of a sem conductor wafer and snaller
et A ﬁEFQF‘ring, and then an unnecessary portion was
to thereby obtain a second | am nated body. [0214] Furt her,

[0212] <4> Production of Filmfor

formed
t hen the
t

t han an

t he

pol yester filmattaching to one surface of the second adhesive | ayer was
peel ed of f t heFBEr&RE tiver edftser tPEFE sEBESRD 3B Mt ®d B has$ Ui nat ed

980 that-idhe fdyst adhesiygilayqn " de rcontachowidih tdhe wecond
|

t her eont

adhesive layer. In this way, obtained was a

| m for sem conduct or

in which

t he pol yebh@ighea shewt congplsorer f¢ewjcet-he second adhesive |ayer, the first

~adhesi ve | ayer,

t oget her

in this order.
[0198] . In this regard, a wavelength of the

ultraviolet ray, with which the second adhesive layer
2 1s irradiated, is preferably in the range of about

100 to 400 nm, and more preferably in the range of

about 200 to 380 nm. Further, an irradiation time of

the wultraviolet ray 1is preferably in the range of
about 10 seconds to 1 hour, and more preferably in the
range of about 30 seconds to 30 minutes depending on

the wavelength or power thereof.

By using such an ultraviolet ray, it is possible
to effectively deactivate the adhesive property of the
second adhesive layer 2 and to prevent excessive
lowering of the adhesive property thereof due to
change of chemical structures in the second adhesive

layer 2.

[0199] Further, the second adhesive layer 2 may be
irradiated with various kinds of radiocactive rays such
as an electron ray and an X-ray instead of the

ultraviolet ray.
[0200] In this regard, the regioh of ‘the wupper

surface of the second adhesive layer 2 to be made

contact with the bonding layer 3 may be not irradiated
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[ 0215] <5> Manuf acture of Sem conductor Device Next, prepared was a
silicon wafer having a thickness of 100 Am and a size of 8 inches.

[ 0216] Next, the polyester filmwas renoved fromthe filmfor sem conductor,
and then a silicon wafer was | am nated onto an exposed surface thereof at
60C. In this way, obtained was a | am nated body in which the polyethylene
sheet (support film, the second adhesive |ayer, the first adhesive | ayer,
t he bonding | ayer and the silicon wafer were | am nated together in this
order. [©021IH Neke, thlskaricdteadbopyastiibed thsegnembed)menam a Siae of the

silicon wafer using a djc saw (." DFD6360" duced by DI SCO Cor poration)
under t h&*PSR 5w 3— Hh?tl BEE IWEHT s daf© %ﬁ%&%ﬁq?cﬁﬁ %ﬁlméﬁ?dlced
to therebyeobtsémonanm canckiei oe elienpnt s each haviageldhe bl | @wiing; di ci ng
size. [0218] <D ci g Cbndltlons>
sensitize with the ultraviolet ray, the second
adhesive layer 2 may  be irradiated with the
ultraviolet ray either . after the bonding layer 3 is
laminated thereon, after the bonding layer 3 and the
semiconductor wafer 7 are laminated thereon or after
the bonding layer 3 and the semiconductor wafer 7 are

laminated thereon and then the semiconductor wafexr 7

is diced.

In such cases, since the second adhesive layer 2
is cured due to the irradiation of the ultraviolet
ray, an adhesive property of a region of the second
adhesive layer 2 where is irradiated with the
ultraviolet ray is lowered. As a result, even in
these cases, 1t 1s possible to improve the pickup

property of the chip 83.

[0201] While the descriptions are made on the film
for semiconductor and the method for manufacturing a
semiconductor device. according to the present

invention based on the embodiments sghown in the

drawings, the present invention is not limited
thereto.
[0202] Examples of a type of the package include,

but are not limited to, a surface mount-type package
such as CSP (Chip Size Package) (e.g., BGA (Ball Grid
Array), LGA (Land Grid Array)) or TCP (Tape Carrier

Package), an insertion-type package such as DIP (Dual
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-Dicing Size: 10 mm x 10 nm square -Dicing Speed: 50 mm sec Speed of
Rot ati on of Spindle: 40,000 rpm
(Cutting Amount from Surface of Silicon Wafer)
15 gm Cross Sectional Area of Cutting Line:7.5x10-5 MM 2
(Cross Sectional Area of Distal End Portion Extendi ng beyond Interface
bet ween Bondi ng Layer and First Adhesive Layer) [0219]1n this regard,
ends of cutting lines forned by being diced were
| ocat ed Wwnflhirre theckags) adhexsive(PagebGrilddZ20tdfanwankde then orkler to

Bl ade:

to be noted that distal

estimate a pickup

[0203] Further, in the description of each
embodiment, the chip 83 1s mounted on the insulating
substrate 5, but may be mounted on another chip.
Namely, the method for manufacturing a semiconductor
device according to the present invention is used for
manufacturing a chip stack-type semiconductor device
in which a plurality of semiconductor elements are

laminated together. This makes it possible to omit a

fear that pickup is not carried out appropriately or a

fear that shavings or the like penetrate into a space
between the semiconductor elements, to thereby
manufacture a chip stack-type semiconductor device

having high reliability in a high yield ratio.

[0204] Furthermore, in the first embodiment, the
cutting lines 81 are formed so that the distal ends
thereof are located within the first adhesive layer 1.
However, even in the case where the cutting lines 81
are formed so that the distal ends thereof are located
within the second adhesive léyer 2, it is possible to
obtain the same actions and effects as the second
embodiment, but the effect of suppressing the

exudation of the ingredients is lowered.
[0205] Moreover, arbitrary steps also may be added

to the method for manufacturing a semiconductor device

according to the present invention, if needed.

Examples
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property of the sem conductor elenent, 180 peel strength (adhesive
strength) between the bonding |ayer and the first adhesive | ayer was
nmeasured. This peel strength was defined as a | oad whi ch was neasured when
the filmfor sem conductor was forned into a strip shape having a w dth of
25 mm and then a portion corresponding to the bonding |ayer 3 was renoved
fromthe filmfor sem conductor at a peel off angle of 1800 and a pull
speed of 1,000 mimn and at 23C (roomtenperature). In this regard, it is
to be notleaadiat t heHpeekhnbieflmccur reshatear i negahmapde et ween tdies fir st

adhesi ve | ayer .and the _hondi n er .in the filmfor sem conductor.
As a resBFEGRY thI%VﬁBEQ'&PeﬁPE%][i, a%ﬁedﬁéé:lrlgieringth at 23C (Fn) thereof was

25 cN 25mm [ 0221] Next, the tenperature of the filmfor sem conductor was
sequentially risen at 40C and 60C. Then, in each tenmperature, the peel
strength theredf WISNHEASTTWEE | ALt AEMISANTHARRF BSVEKE case of 23C.

. [0222] As a result of this neasurenent, the peel strength at 40C (F40

t hereof was 41 cN 25mm and the peel strength at 60C (F60 thereof was 60
cN 25mm (ERamtey ,\1a ratio of F60 to Fn (that is, F60/F23) was 2.4.
[ 0223] Thereafter, 100 chips were continuously

[0207] <l> Formation of First Adhesive Layer

100 parts by weight of a copolymer having a
weight average molecular weight of 300,000 which was
obtained by polymerizing 30 wt% of 2-ethyl hexyl
acrylate with 70 wt% of .vinyl acetate, 45 parts by
weight of a penta-functional acrylate monomer having a
molecular weight of 700, 5 parts by weight of 2,2-
dimethoxy-2-phenyl acetophenone and 3 parts by weight
of tolylene diisocyanate (“CORONATE T-100” produced by
NIPPON POLYURETHANE INDUSTRY CORPORATION) were applied
onto a polyester film having a thickness of 38 um and
subjected to a releasing treatment so that a thickness
thereof after being dried would become 10 um, and then
dried at 80°C for 5 minutes to obtain an application
film. Thereafter, the obtained application film was
irradiated with an ultraviolet ray having 500 mJ/cm?
to thereby form a first adhesive 1layer on the

polyester film.

In this regard, it 1is to be noted that Shore D

hardness of the obtained first adhesive layer was 40.

[0208],. <2> Formation,bf.Second Adhesive Layer
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pi cked up at each of die nount tenperatures of 23C and 130C using a die
bonder in order to be nmounted onto a bel ow nentioned bisnmal ei mde triazine
resin substrate coated with a solder resist (product nanme: "AU5308"
produced by Taiyo Ink Mg. Co., Ltd.) and having a circuit step of 5 to 10
Am (" AD898" produced by ASM corporation). In this way, it was judged that
the pickup property of the sem conductor elenent was good or bad. [0224]As
a result, all 100 sem conductor elenments could be appropriately picked up
under both di eloounpatrerpeigt umes iopmdi toHnsa of c@BCLame r130E v {1225 Next ,

t he picked . up chip was di e bonded onto .t he abqve bjsnalei mi de triazine
osi h auBSihe BRatagw TR titir VRIS B cilet DRRmrt S SRt
producedoby afiadie® bk pMlgmeEoizihyd7o antk ha¥i Bty iICid€laskepiafh 5 to 10

Am by being pressed _at a tenperature of 130C and at a load of 5 N for 10
seconds. 3PhéttcafPbr 2 -ehéYdankeds SEBYERER t 8 RAFEH RY UEASRE O at a

[0206] ThoradTar b SRn oot dr S SPaeTEONg R okey Bt SEMsFur ed
NIPPON ﬁOLYURETHANE INDUSTRY CORPORATION) were applied
onto a polyester film having a thickness of 38 um and
subjected to a releasing treatment so that a thickness
thereof after being dried would become 10 um, and then
dried at 80°C for 5 minutes. In this way, a second
adhesive layer was formed on the polyester £film.
Thereafter, a polyethylene sheet having a thickness of

100 um was laminated onto the second adhesive layer as

a support film.

In this regard, it 1is to be noted that Shore A

hardness of the obtained second adhesive layer was 80.
[0209] <3> Formation of Bonding Layer

100 parts by weight of an acrylate copolymer
having a weight average molecular weight of 500,000
and Tg of 6°C (a solid content contained in methyl
ethyl ketone (MEK) dissolving an ethyl acrylate-butyl
acrylate-acrylonitrile-acrylic acid-hydroxyethyl
methacrylate copolymer “SG-708-6" produced by Nagase
ChemteX Corporation), 261 parts by weight of epoxy
resin having a softening point of 80°C and an ICI
viscosity at 25°C of 5.2 dPa-s ("EOCN-1020-80"
produced by Nippon Kayaku Co., Ltd.), 56 parts by
weight of spherical silica having an average particle

size of 0.5 um (“SE2050-LC” produced by Admatechs) as
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the resin substrate were electrically connected together by w re bonding.
Then, the sem conductor elenent on the resin substrate and the bondi ng
wires were sealed by a nold resin (EME-G760), and then subjected to a heat
treatnment at a tenperature of 175C for 2 hours. In this way, the nold resin
was cured, to thereby obtain a sem conductor device. In this regard, it is
to be noted that 100 sem conductor devices were manufactured in this
Exanpl e. [0227] (Exanpl e 2) Sem conduct or devi ces were nanufactured
in the sanefmahper, a¥ .Bxappiresl, baxceptigiitat o8 pardlsy bydewyghiopgfl NC3000P

(produced_by N.ppon aku o —osa Softeni ng. point of.,57C_.an | Cl

WP scos: ¢ prameheBRgy {TH8S ypb kMG, *RablidR hebdh: “or T Ec 0 80
(producedhbiNaiporoKpyaktt iGn) isda; cdwgafiesi agepa,ntsof p8e€s asy | Cl
viscosity at 150C of 5.2 dPa.$) were used as the epoxy resin contained in
the bondFRgIFdy Rt PHE2SHHTS 1B RN T |13n FUHT &M c Sttt Y B eEh@ 180 peel

strengt hypadhegyyg stgesghbh) beprear -the bpgrdigdayen@andsthe tdnst
adhesive | ayer thereof was nmeasured in the sane manner "as Exanple 1.
As a resBhkedfittehi Sneadur@enkent ,82heddprbbs sbryengehght 28€ ( ERREhdter eof was

25 cN 25gm, [ 32291 Next o, Lhe, & eaPel A M0 €y 9F B F410LE0s 141 g/0m

groﬁp (“MEH80O0O0OH" produced by MEIWA PLASTIC
INDUSTRIES, LTD.) and 0.8 parts by weight of an
imidazole compound (“2PHZ-PW"” ©produced by Shikoku
Chemicals Corporation) as an accelerator were

dissolved into methyl ethyl ketone, to thereby obtain
a resin varnish having a zresin solid content of 45

wt%.

[0210] Next, the obtained resin varnish was
applied onto a polyethylene terephthalate film having
a thickness of 38 um (Product Number “Purex: A43"
produced by Teijin DuPont Films Japan Limited) using a
comma coater, and then dried at 130°C for 3 minutes,
to thereby obtain a bonding layer having a thickness

of 25 um on the polyethylene terephthalate £ilm.

[0211] In this regard, it 1is to be noted that a

melt viscosity at 60°C of the obtained resin varnish

was 5x10° Pa-s.

[0212] <4> Production of Film for Semiconductor
The film on which the first adhesive layer was

formed was laminated onto the film on which the

bonding layer was formed so that the first adhesive
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sem conductor was sequentially risen at 40C and 60C. Then, in each
tenperature, the peel strength thereof was neasured in the sane nmanner as
the case of 23C. [0230]As a result of this neasurenent, the peel strength
at 40C (F40) thereof was 42 cN 25mm and the peel strength at 60C ( F60)

t hereof was 83 cN 25mm Further, a ratio of F60 to Fn (that is, F60/F23)
was 3.3. [0231] Thereafter, 100 chi ps were continuously picked up at each of
the die nount tenperatures of 23C and 130C using the die bonder in order to
be nount ddyemt ondtle abowtabitsmaiehnideet heardhrgr dsiyesubstndt ¢hegat ed wit h

t he sold resi st r oduct. nane;_." AUS308" produgced Tal nk .M g. Co.,
Ltd.) angflﬁavpﬁzyte%%e@? rﬁﬁ]tm st%%t%%l%ngo €8 A%ﬁ?" A%’QEE %ggéﬁééd‘%y ASM
corporat L@Rer |Rakhipesayd idf MasHeawgedomhattdhapckvp wipethy of the

sem conductor el enment was good or bad. [0232] As a result, all 100

seni condt@Pdnadishe?®<Y coul d be appropriately picked up at the die nount

tenperature of 23C. On the other hand, pickup defects occurred at the die

nount tenperature of 130C in one sem conductor el enment.
[0213] Next, the first adhesive layer and the

bonding layer were punched out so as to have sizes
larger than an outer diameter of a semiconductor wafer
and smaller than an inner diameter of a wafer ring,
and then an unnecessary portion was removed, to

thereby obtain a second laminated body.

[0214] Further, the polyester £film attaching to
one surface of the second adhesive layer was peeled
off therefrom. Thereafter, the second laminated body
was laminated thereonto so that the first adhesive
layer made contact with the second adhesive layer. 1In
this way, obtained was a film for semiconductor in
which the polyethylene sheet (support £film), the
second adhesive layer, the first adhesive layer, the
bonding layer and the polyester film were laminated

together in this order.
[0215] <5> Manufacture of Semiconductor Device

Next, prepared was a silicon wafer having a

thickness of 100 um and a size of 8 inches.

[0216] Next, the polyester film was removed from
the film for semiconductor, and then a silicon wafer
was laminated onto an exposed surface thereof at 60°C.

In this way, obtained was a laminated body in which
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[ 0233] (Exanpl e 3) Sem conduct or devi ces were nmanufactured in the
same manner as Exanple 1, except that 261 parts by weight of N-685-EXP-S
(produced by DI C Corporation; a softening point of 85C, an ICl viscosity at
150C of 12.0 dPa.$) was used as the epoxy resin contained in the bonding

| ayer. [0234]Here, on the filmfor sem conductor, the 180 peel strength
(adhesi ve strength) between the bonding | ayer and the first adhesive |ayer
t hereof was neasured in the sane manner as Exanple 1. As a result
of this measumpenigrethyhenpeelshsteengt buppo23C (523)) t hetbef was BRI cN 25nm

0235] Next., the t t f t.he filmfor. duct tial
i son, ot SAIE N 607 Thont "Fn Cdair { BIBEAANY o) SERE pdaf SEPEGILH { her col

was neasubg@d midecpany NBINSH #aflhie wase 0hmddatddD286gdshart esul t of
this measurenent, the peel strength at 40C (F40 thereof was 28 cN 25mm and

the peel t8iFeiRidFRt 60C (F60 t hereof was 37 cN 25mm

[0217] Next, this laminated boy was diced
(segmented) from a side of the silicon wafer using a
dicing saw (“DFD6360” produced by DISCO Corporation)
under the following conditions. In this way, the
silicon wafer was diced, to thereby obtain
semiconductor elements each having the. following

dicing size.
[0218] <Dicing Conditionss>

‘Dicing Size: 10 mm x 10 mm square

-Dicing Speed: 50 mm/sec

-Speed of Rotation of Spindle: 40,000 rpm

-Dicing Maximum Depth: 0.130 mm (Cutting Amount
from Surface of Silicon Wafer)

-Thickness of Dicing Blade: 15 um

.Cross Sectional Area of Cutting Line: 7.5%x107°
mm? (Cross Sectional Area of Distal End Portion
Extending beyond Interface between Bonding Layer and

First Adhesive Layer)

[0219] In this regard, it 1is to be noted that
distal ends of cutting lines formed by being diced
were located within the first adhesive layer.

[0220] Meanwhile, 1in order to estimate a pickup

property of the semiconductor element, 180° peel
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Further, a ratio of F60 to F23 (that is, F60/F23) was 1.2.

[ 0237] Thereafter, 100 chi ps were continuously picked up at each of the die
nount tenperatures of 23C and 130C using the die bonder in order to be
“mounted onto the above bisnmaleinmde triazine resin substrate coated with

t he sol der resist (product nane: "AUS308" produced by Taiyo Ink Mg. Co.,
Ltd.) and having the circuit step of 5 to 10 gm ("AD898" produced by ASM
corporation). In this way, it was judged that the pickup property of the
sen1condachngﬂmnéadhwaiwyxmtnengad [B238¢ds aheesunidingl 180Er

duct | b tel ked der both the di
Tount  eRBEY ALY 6 GO (RONEoOr SRS ERG 1300 "PISSTCE anF o apeot |

Semi condgetemndgiayi wes u%rfqm%gcaurl@bd nwhibehsaze meeswetrad Bhawl e 1,
except that 261 parts by weight of YDCN 700-10 (produced by Tohto Kasei
Co., Ltdtheg §éfo“enfﬁ§ pOERL COMBIRECAN a&F AYdRT t yETHEC 150CSHr 110, 0

dPa. $) VR ahedhas it @POY¥Y qit@si Becoptaiped ighd he RandisngpLayelon
[ 0240] Here, on the filmfor sem conductor, the 1800 peel strength (adhesi ve

st r engt hyoberasmand hegbdedi hige | Hpayd iarg LR et rit waghasgmevedy dramer eof
was measyped 4§ he,sage BNes, 88 XA £ deel off angle of 1800

and a pull speed of 1,000 mm/min and at 23°C (room
temperature) . In this regard, it is to be noted that
the peel off occurred at an interface between the
first adhesive layer and the bonding layer in the film

for semiconductor.

As a result of this measurement, the peel

strength at 23°C (F.3) thereof was 25 ¢cN/25mm.

[0221] Next, the temperature of the £film for
semiconductor was sequentially risen at 40°C and 60°C.
Then, in each temperature, the peel strength thereof

was measured in the same manner as the case of 23°(C.

[0222] As a result of this measurement, the peel
strength at 40°C (F4) thereof was 41 cN/25mm and the
peel strength at 60°C (Fes) thereof was 60 cN/25mm.

Further, a ratio of Fg to Fy3 (that is, Fgo/Fas3)

was 2.4.

[0223] Thereafter, 100 chips were continuously
picked up at each of die mount temperatures of 23°C
and 130°C using a die bonder in order to be mounted

onto a below mentioned bismaleimide triazine resin
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As a result of this neasurenent, the peel strength at 23C (Fn) thereof was
35 cN 25mm [0241] Next, the tenperature of the filmfor sem conductor was
sequentially risen at 40C and 60C. Then, in each tenperature, the peel
strength thereof was neasured in the same manner as the case of 23C.
[0242] As a result of this neasurenent, the peel strength at 40C (F40

t hereof was 45 cN 25nm and the peel strength at 60C (F60 thereof was 60
cN 25mMm Further, a ratio of F60 to Fn (that is, F60/F23) was 2. 1.
[ 0243] Theubaftrert e 100 attd s wikie aorstdllﬁmnslryeqdis:tkedpup)daicteamlarr@‘ the die

nmount te £es of 3C d‘@{lS Cusm N&e%e b der [ rder to be
Tount ed” SBOS AL aBRRETSTal R e A7 | e Mk n oo~ nECand
having a circuit step of 5 to 10 pum (“AD898” produced
by ASM corporation). In this way, it was judged that
the pickup property of the semiconductor element was

good or bad.

[0224] As a result, all 100 semiconductor elements
could be appropriately picked up under both die mount

temperature conditions of 23°C and 130°C.

[0225] Next, the picked up chip was die bonded
onto the above bismaleimide triazine resin substrate
coated with a solder resist (product name: “AUS308”
produced by Taiyo Ink Mfg. Co., Ltd.) and having a
circuit step of 5 to 10 um by being pressed at a
temperature of 130°C and at a load of 5 N for 10
seconds. Thereafter, the same was subjected to a heat
treatment for at a temperature of 120°C for 1 hour so

that the bonding layer was semi-cured.

[0226] Thereafter, the semiconductor element and
the resin substrate were electrically connected

together by wire bonding.

Then, the semiconductor element on the resin
substrate and the bonding wires were sealed by a mold
resin (EME-G760) , and then subjected to a heat
treatment at a temperature of 175°C for 2 hours. In
this way, the mold resin was cured, to thereby obtain
a semiconductor device. In this regard, it is to be

noted that 100 semiconductor devices were manufactured
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substrate coated with the solder resist (product nanme: "AUS308" produced by
Taiyo Ink Mg. Co., Ltd.) and having the circuit step of 5 to 10 pm

(" AD898" produced by ASM corporation). In this way, it was judged that the
pi ckup property of the sem conductor el enent was good or bad. [0244] As a
result, all 100 sem conductor elenments could be appropriately picked up
under both the die nount tenperature conditions of 23C and 130C.

[ 0245] (Exanpl e 5) Sem conduct or devi ces were nmanufactured in the
sane nmanper tas sH&Epheld,. except that 261 parts by weight of HP-4700
(produced by DI C Corporation; a softening point of 90C, an ICl viscosity at
150C of 4.5 dPa.$) was used as the epoxy resin contained in the bonding

| ayer. [ @B34@JHere, orexaapfliel m)f or sem conductor, the 180 peel strength
(adhesi ve strength) between the bonding | ayer and the first adhesive | ayer
t hereof was neasured in the sane manner as Exanple 1. As a result of

this nmeasurenmegbmikleRRe oSt r@@@wegt wake ( RR3hukhenesfe s 0 tgf 25mMm
[ 0247] Next, the tenperature of the filmfor
same manner as Example l, except that 78 parts by

weight of NC3000P (produced by Nippon Kayaku Co.,
Ltd.; a softening point of 57°C; an ICI viscosity at
150°C of 1.11 dPa-s) and 183 parts by weight of EOCN-
1020-80 (produced by Nippon Kayaku Co., Ltd.} a
softening point of 80°C; an ICI viscosity at 150°C of
5.2 dPa-'s) were used as the epoxy resin contained in

the bonding layer.

[0228] Here, on the film for semiconductor, the
180° peel strength (adhesive strength) between the
bonding layer and the first adhesive layer thereof was

measured in the same manner as Example 1.

As a result of this measurement, the peel

strength at 23°C (F,3) thereof was 25 cN/25mm.

[0229] Next, the temperature of the £film for
semiconductor was sequentially risen at 40°C and 60°C.
Then, in each temperature, the peel strength thereof

was measured in the same manner as the case of 23°C.
[0230] As a result of this measurement, the peel
strength at 40°C (F.0) thereof was 42 c¢cN/25mm and the

peel strength at 60°C (F¢) thereof was 83 cN/25mm.

Further, a ratio of F¢ to F,3; (that 1is, Feo/Fa2s)

82



sem conductor was sequentially risen at 40C and 60C. Then, in each
tenperature, the peel strength thereof was neasured in the sanme manner as
the case of 23C. [0248]As a result of this nmeasurenment, the peel strength
at 40C (F40) thereof was 55 cN 25mm and the peel strength at 60C ( F60)

t hereof was 80 cN 25mm Further, a ratio of F60 to Fn (that is,

F60/ T23) was 1.6. [0249] Thereafter, 100 chi ps were continuously picked up
at each of the die nount tenperatures of 23C and 130C using the di e bonder
in orderwae Be 3mounted onto the above bismaleimde triazine resin substrate
coated with the solder resist (product name: "AUS308" produced by Taiyo Ink
Mg. Co., Ltd.) and having the circuit step of 5 to 10°Am ("AD3898" produced
by ASM cgopandti on) . Tharthifzesgy, 1bowashifsgedwehal tdenpiakemgiyoperty of
~the sem conductor el ement was good_or bhad. ‘1[n025-0]-A's aresult, all 100

sem condBeCEE%l BRents GRFA ¥ appropFit&t eP§UpitckEEMRE T@ B HotH the die

mount tepperatyhe conglhbi ansiRg 23(e akd 1386ndd251h( CGorparatiye gexanpl e 1)
mounted nonto the above bismaleimide triazine resin
substrate coated with the solder resist (product name:
“AUS308” produced by Taiyo Ink Mfg. Co., Ltd.) and
having the circuit step of 5 to 10 um (“AD898”
produced by ASM corporation). In this way, it was
judged that the pickup property of the semiconductor

element was good or bad.

[0232] As a result, all 100 semiconductor elements
could be appropriately picked up at the die mount
temperature of 23°C. On the other hand, pickup
defects occurred at the die mount temperature of 130°C

in one semiconductor element.
[0233] (Example 3)

Semiconductor devices were manufactured in the
same manner as Example 1, except that 261 parts by
weight of N-685-EXP-8 (produced by DIC Corporation; a
softening point of 85°C; an ICI viscosity at 150°C of
12.0 dPa-s) was used as the epoxy resin contained in

the bonding layer.

[0234] Here, on the film for semiconductor, the
180° peel strength (adhesive strength) between the
bonding layer and the first adhesive layer thereocf was

measured in the same manner as Example 1.
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Sem conduct or devi ces were manufactured in the sanme manner as Exanple 1,
except that 261 parts by weight of YL6810 (produced by Japan Epoxy Resin
Corporation; a softening point of 45C, an ICl viscosity at 150C of 0.03
dPa. $) was used as the epoxy resin contained in the bonding | ayer.

[0252] Here, on the filmfor sem conductor, the 1800 peel strength (adhesive
strength) between the bonding |ayer and the first adhesive |ayer thereof
was neasured in the sane manner as Exanple 1. As a result of this
measurenent, the peel strength at 23C (F23) thereof was 112 cN 25mm

[ 0253] Next, the tenperature_of the filmfaqr sem conductor s sequentially
risen at 40C a%ﬁ 66¢C. ﬁ%%ﬁ,fti n oegz;chq%rsrperma%%sr’%?g{%ﬁg%peelt%\?r e%getqe'rvlEL t her eof

was neasgeeeéngtt her sapecnymef adetled fCases 082238/ 0d4] As a resul t of
this measurenent, the peel strength at 40C (F40) thereof was 134 cN 25mm
and the peel strength at 60C (F60) thereof was 300 cN 25mm Furt her,

a ratio @p2RBQ to Frnydkpat ithe FOPLRZ3raWRSr2. Tof the film for

semiconductor was sequentially risen at 40°C and 60°C.
Then, in each temperature, the peel strength thereof

was measured in the same manner as the case of 23°C.

[0236] As a result of this measurement, the peel
strength at 40°C (F,,) thereof was 28 ¢N/25mm and the
peel strength at 60°C (Fso) thereof was 37 cN/25mm.

Further, a ratio of Fg to Fy3 (that 1is, Fgso/F23)

was 1.2.

[0237] Thereafter, 100 chips were continuously
picked up at each of the die mount temperatures of
23°C and 130°C using the die bonder in order to be
mounted onto the above bismaleimide triazine resin

substrate coated with the solder resist (product name:

“AUS308"” produced by Taiyo Ink Mfg. Co., Ltd.) and
having the circuit step of 5 to 10 um (“AD898”
produced by ASM corporation). In this way, it was

judged that the pickup property of the semiconductor

element was good or bad.
[0238] As a result, all 100 semiconductor elements
could be appropriately picked up under both the die

mount temperature conditions of 23°C and 130°C.

[0239] (Example 4)
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[ 0255] Thereafter, 100 chips were continuously picked up at each of the die
nmount tenperatures of 23C and 130C using the die bonder in order to be
nount ed onto the above bisnaleimde triazine resin substrate coated with
the sol der resist (product nanme: "AUS308" produced by Taiyo Ink Mg. Co.,
Ltd.) and having the circuit step of 5 to 10 Am ("AD898" produced by ASM
corporation). In this way, it was judged that the pickup property of the
sem conductor el ement was good or bad. [0256] As a result, pickup defects
occurred at the die nount tenperature of 23C in 60 sem' conduct or elenents.
On the ot her pi ckup defects.occurred at_the d| t te reature of

nd
130C in all 10%‘*%‘&&0 Qor TFEhEREs. Wfﬁ%?‘f‘f‘ﬁ‘dﬁﬁ&r iR B

Semi condgamer #ewnees aereEﬂampflecturedex@ephe shAae nBsnerpast EXapl e 1,
except that 261 parts_b ght of NC3000P (produced by N ppon Kayaku Co.
Ltd.; a ¥6fE&Y n§fpofRt f70597‘é'0 arf ITQdYF oty y TahuBp&aste 1. £P 0Pa. $) was

used as the . EPOXY octidh £081 Rtatk | Bet hey ondiay tayery1 JO288LYN dii s

regard, it is to be noted That a nelt viscosity at 60C of a reSin varnish
for obtalRiORE t € bd®dithg dReyes) wasa2x102ePa. §s [9259] Py ometsHan fil mfor

sem condyugtQly; A€ in the bonding layer.

[0240] Here, on the film for semiconductor, the
180° peel strength (adhesive strength) between the
bonding layer and the first adhesive layer thereof was

measured in the same manner as Example 1.

"As a result of this measurement, the peel

strength at 23°C (F,3) thereof was 35 cN/25mm.

[0241] Next, the temperature of the film for
semiconductor was sequentially risen at 40°C and 60°C.
Then, in each temperature, the peel strength thereof

was measured in the same manner as the case of 23°C.

[0242] As a result of this measurement, the peel
strength at 40°C (F4) thereof was 45 cN/25mm and the
peel strength at 60°C (Fgy) thereof was 60 cN/25mm.

Further, a ratio of Fs to F,3 (that 1s, Fgo/Fa23)

was 2.1.

[0243] Thereafter, 100 chips were continuously
picked up at each of the die mount temperatures of
23°C and 130°C using the die bonder in order to be

mounted onto the above bismaleimide triazine resin
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180 peel strength (adhesive strength) between the bonding |ayer and the
first adhesive |ayer thereof was neasured in the sane manner as Exanple 1.
As a result of this nmeasurenent, the peel strength at 23C (Fn) thereof was
40 cN 25nm [ 0260] Next, the tenperature of the filmfor sem conductor was
sequentially risen at 40C and 60C. Then, in each tenperature, the peel
strength thereof was neasured in the sane manner as the case of 23C
[0261] As a result of this nmeasurenent, the peel strength at 40C (F40)

t her eof wads®G 0¥ 26aatadd vieh perk alengt hrat i6RC (FHOJutbenhadie mas 257
cN 25mm Further, a.ratio of, F60 to F23 (that is, _F60/F23 s 6.4.
[ 0262] ThePEEPOE" PEETH 9 \?%éﬁfeT@o‘rﬁ‘?n | Y5 cké® up &ttdga>ch %Ta,\?he di e
nount t egReHAUr eshdf E36cand 13 epsi pg the die bondeinmi n (on@R9g-0 be
mount ed onto the above bismaleimde triazine resin substrate coated with

t he sol derogdasiest fpr 08§ AarPOoTrsAUS3nB" prdBuckldisy WRyyo Itk Wy, Co.,

‘Ltd.) an g iy cuits 0 +AD89Z" . y ASM
‘cor por at ?Bn \éc{}nt%ﬁﬁscﬁm}% F%I'LC%EV\L/SEE ?{Jré%e%f)%%ato%ﬂhghgi c %‘Blg?g%g%ft%%f t he
sem condedeoerd] enesit goast gaodad . bad.

[0244] As a result, all 100 semiconductor elements
could be appropriately picked up under both the die

mount temperature conditions of 23°C and 130°C.
[0245] (Example 5)

Semiconductor devices were manufactured in the
same manner as Example 1, except that 261 parts by
weight of HP-4700 (produced by DIC Corporation; a
softening pbint of 90°C; an ICI viscosity at 150°C of
4.5 dPa-s) was used as the epoxy resin contained in

the bonding layer.

[0246] Here, on the film for semiconductor, the
180° peel strength (adhesive strength) between the
bonding layer and the first adhesive layer thereof was

measured in the same manner as Example 1.

As a result of this measurement, the ©peel

strength at 23°C (F,3;) thereof was 50 cN/25mm.

[0247] Next, the temperature of the film for
semiconductor was sequentially risen at 40°C and 60°C.
Then, in each temperature, the peel strength thereof

was measured in the same manner as the case of 23°C.
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[0263] As a result, all 100 sem conductor el enents could be appropriately

pi cked up at the die nount tenperature of 23C. On the ot her hand, pickup
defects occurred at the die nmount tenperature of 130Cin all 100

sem conductor elenents. [0264](Conparative Exanple 3) Sem conduct or
devices were manufactured in the same manner as Exanple 1, except that 261
parts by wei ght of YSLV8BOXY (produced by Tohto Kasei Co., Ltd.; a softening
poi nt of 80C, an ICl viscosity at 150C of 0.03 dPa.$) was used as the epoxy
resin contained in the bonding |layer. [0265]Here, on the filmfor

' dyctor,. the 1800 I ngth (adhesi t h t t h
bondi ng NO7aEland t =1 9 SESR0HGS| OE IS0t MRABITSUAG: medSty ed 5T (he same

manner ascbedgie dc 40°c (A5, tesUdoof whll SaEaNyLemRNt anGhemeel
strength at 23C (F23% t hereof was 104 cN 25nm [ 0266] Nex t he tenperature
of the fPEAY ¢t 5T EBNAtCER° GrbFsdquetRTaPfyrSséP AN4DT End 60C. Then,
in each tenperature, the peel strength thereof was neasured in the sane
manner as the case of 23C.

Further, a ratio of F¢c, to F,3; (that is, Fgo/Fa3)

was 1.6.

[0249] Thereafter, 100 chips were continuously
picked up at each of the die mount temperatures of
23°C and 130°C using the die bonder in order to be
mounted onto the above bismaleimide triazine resin
substrate coated with the solder resist (product name:
“AUS308” produced by Taiyo Ink Mfg. Co., Ltd.) and
having the c¢ircuit step of 5 to 10 um (“AD898”"
produced by ASM corporation). In this way, it was
judged that the pickup property of the semiconductor

element was good or bad.

[0250] As a result, all 100 semiconductor elements
could be appropriately picked up under both the die

mount temperature conditions of 23°C and 130°C.
[0251] (Comparative Example 1)

Semiconductor devices were manufactured in the
same manner as Example 1, except that 261 parts by
weight of YL6810 (produced by Japan Epoxy Resin
Corporation; a softening point of 45°C; an ICI
viscosity at 150°C of .0.03 dPa-s) was used as the

epoxy resin contained in the bonding layer.
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[0267] As a result of this neasurenent, the peel strength at 40C (F40

t hereof was 103 cN 25mm and the peel strength at 60C (F60 thereof was 101
cN 25mMm Further, a ratio of F60 to F23 (that is, F60/F23) was 0.97.
[ 0268] Thereafter, 100 chips were continuously picked up at each of the die
nount tenperatures of 23C and 130C using the die bonder in order to be
nmount ed onto the above bismaleimde triazine resin substrate coated with
the sol der resist (product name: "AUS308" produced by Taiyo Ink Mg. Co.,
Ltd.) andoRk&2Ing t heHetrecui dnstepeoffblmo Adr Ans it ADBA8 L craoducetheby ASM

cor porat i .. In this wa I s jjudged that the pick roperty of the
sem condag';&)or aeeerflents%%ﬁ%léhdm@?dﬁgﬁg‘v[%zéﬁrﬁn%tgbesu#g,t%ﬁiep uth}Fef ects
occurredpahndiify dhpelDumd tEenPeratyre ih@SGren 169 Senmkendugt aa£l enents.
On the other hand, pickup defects also occurred at the die nount

t enper at BE@SBFraB0ER | KRGO SSEHR dHHARRE 0P SeFatARS5e 10270] (Conparati ve
Exanpl e 4) Sem conduct or devices were manufactured in the sane
manner as Exanple 1, except that 261 parts by wei ght of YX4000K ( produced
by Japan EpoxyAResian Coepuiati ovf atbdft emewspoemendf, 110 apded

Vi scosl t%t%tqnlﬁ% of 9513 dRa.$) yas sed, 25 178 RO LESi n contained in
t he bondi'ng z%er. :
[0253] Next, the temperature of the film for
semiconductor was sequentially risen at 40°C and 60°C.
Then, in each temperature, the peel strength thereof

was measured in the same manner as the case of 23°C.

[0254] As a result of this measurement, the peel
strength at 40°C (F,,) thereof was 134 cN/25mm and the
peel strength at 60°C (Fe) thereof was 300 cN/25mm.

Further, a ratio of Fg to F,; (that is, Fgo/Fa23)

was 2.7.

[0255] "Thereafter, 100 chips were continuously
picked up at each of the die mount temperatures of
23°C and 130°C using the die bonder in order to be
mounted onto the above bismaleimide triazine resin

substrate coated with the solder resist (product name:

“AUS308” produced by Taiyo Ink Mfg. Co., Ltd.) and
having the c¢ircuit step of 5 to 10 um (“AD898”
produced by ASM corporation). In this way, 1t was

judged that the pickup property of the semiconductor

element was good or bad.

[0256] As a result, pickup defects occurred at the
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[0271] Here, on the filmfor sem conductor, the 180 peel strength (adhesive
strength) between the bonding |ayer and the first adhesive |ayer thereof
was neasured in the sane manner as Exanple 1. As a result of this
measurenent, the peel strength at 23C (Fn) thereof was 97 cN 25mm

[0272] Next, the tenperature of the filmfor sem conductor was sequentially
risen at 40C and 60C. Then, in each tenperature, the peel strength thereof
was neasured in the sanme manner as the case of 23C. [0273]As a result of

t hi s nmeaslirenantynt het gyepératuergt ofat 280C ( F4D ther epémpwasnddady25mm and

}:28 {)ge::ﬁitren tﬁhs-:ﬁt Eglgl F;S(%t\%ggrr 81.9‘%2&,?8 p9ilclg%2%%1?ethusttg%r(:urqrécf\t|o of
at the die mount temperature of 130°C in all 100

semiconductor elements.

[0257] (Comparative Example 2)

Semiconductor devices were manufactured in the
same manner as Example 1, except that 261 parts by
weight of NC3000P (produced by Nippon Kayaku Co.,
Ltd.; a softening point of 57°C; an ICI viscosity at
150°C of 1.11 dPa-s) was wused as the epoxy resin

contained in the bonding layer.

[0258] In this regard, it is to be noted that a
melt viscosity at 60°C of a resin varnish for

obtaining the bonding layer was 2x10° Pa-s.

[0259] Here, on the film for semiconductor, the
180° peel strength (adhesive strength) between the
bonding layer and the first adhesive layer thereof was

measured in the same manner as Example 1.

As a result of this measurement, the peel

strength at 23°C (F,3) thereof was 40 cN/25mm.

[0260] Next, the temperature of the film for
semiconductor was sequentially risen at 40°C and 60°C.
Then, in each temperature, the peel strength thereof

was measured in the same manner as the case of 23°C.

[0261] As a result of this measurement, the peel
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[ 0274] Thereafter, 100 chips were continuously picked .up at each of the die
nmount tenperatures of 23C and 130C using the die bonder in order to be
nmount ed onto the above bismaleimde triazine resin substrate coated with
the sol der resist (product nanme: "AUS308" produced by Taiyo Ink Mg. Co.,
Ltd.) and having the circuit step of 5 to 10 im ("AD898" produced by ASM
corporation). In this way, it was judged that the pickup property of the
sem conductor el ement was good or bad. [0275]As a result, pickup defects
occurr edsatretmydi 2t A0 C t éFper atbeeeaff 28&si 1P G0cNéRBoondasdorthad enent s.

On the other hand, pjgcku fects_ also.occurred_at e di unt

t enper at 8?81015%@#“ %8 gg)m%goﬁ:dﬁj’et Fleeﬁ%?rén‘f'gs ﬁ%%?ﬁq{’/?%%lgrati ve

Exanpl e 5) Sem conduct or devi ces were nanufactured in the sane
manner as Exanple 1, except that 261 g)arts b% wei ght of . NC6000 éproduced by
Ni ppon Kayaku FBrthefq. ;2ar@dtienPhg froi fi© of 2650€M0a% 145 vifse6Ertly at 150C
of 0.11 ¢Ba. § smas used as the epoxy resin contained in the bonding |ayer.

[0277] Here, on the filmfor seniconductor, the 180 peel strength (adhesive
strength) between the bonding |ayer and the first adhesive |ayer thereof

Uhi s moadDPent ¢ He BEsr L ing RORt - 29CRTn) ERS: eoPoRAE 86 BN 25mm
, peel "strength at n) thereof was cN-25mm
picked up at each of the die mount temperatures of
23°C and 130°C using the die bonder in order to be
mounted onto the above bismaleimide triazine resin
substrate coated with the solder resist (product name:
“AUS308” produced by Taiyo Ink Mfg. Co., Ltd.) and
having the c¢ircuit step of 5 to 10 um (“AD898”"
produced by ASM corporation). In this way, it was
judged that the pickup property of the semiconductor

element was good or bad.

[0263] As a result, all 100 semiconductor elements
could be appropriately picked up at the die mount
temperature of 23°C. On the other hand, pickup
defects occurred at the die mount temperature of 130°C

in all 100 semiconductor elements.
[0264] (Comparative Example 3)

Semiconductor devices were manufactured in the
same manner as Example 1, except that 261 parts by
weight of YSLV80XY (produced by Tohto Kasei Co., Ltd.;
a softening point of 80°C; an ICI viscosity at 150°C
of 0.03 dPa-s) was used as the epoxy resin contained

in the bonding layer.
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[ 0278] Next, the tenperature of the filmfor seni conductor was sequentially
risen at 40C and 60C. Then, in each tenperature, the peel strength thereof
was neasured in the sane manner as the case of 23C. [0279]As a result of
this measurenent, the peel strength at 40C (F40 thereof was 143 cN 25mm and
the peel strength at 60C (F60 thereof was 260 cN 25mm Further, a
ratio of F60 to F23 (that is, F60/F23) was 2.9. [0280] Thereafter, 100 chi ps
wer e continuously picked up at each of the die nount tenperatures of 23C
and 130Cl[ogieisd t he dilerbonden ither derlmo Her noeermedooduc tide, alidwvae

bi smal ei m de triazine resin substrate.coated with e sol der resist

(pr oduct Tﬁﬁme: b€ 30%_"reprr’%ﬁﬁcega8§ef&ivfo 15 W%thgogeﬁ"'&e)n a'rSHlehavi ng
the circybhdashep Dédyort antD whe (¥ ADBY8 adHesiuced 1by ASM Ketrpofatian). | n
this way, it was_judged that the pickup property of the sem conductor

el ement RS SYFRA ok bhbe FEFEL|TRNACF ed§l EXFMRkKEpleef ects occurred at the
die nmount tenperature of 23C in 50 sem conductor elenents. On the other

hand, pickup defects also occurred at the die nount tenperature of 130C in
all 100 sem cohfuctor e¢enweits.of this measurement, the peel

strength at 23°C (F;3) thereof was 104 cN/25mm.

[0266] Next, the temperature of the £film for
semiconductor was sequentially risen at 40°C and 60°C.
Then, in each temperature, the peel strength thereof

was measured in the same manner as the case of 23°C.

[0267] As a result of this measurement, the peel
strength at 40°C (F,;,) thereof was 103 cN/25mm and the
peel strength at 60°C (F¢o) thereof was 101 cN/25mm.

Further, a ratio of Fgy, to F,3; (that 1is, Feo/F2s3)

was 0.97.

[0268] Thereafter, 100 chips were continuously
picked up at each of the die mount teﬁperatures of
23°C and 130°C wusing the die bonder in order to be
mounted onto the above bigsmaleimide triazine resin

substrate coated with the solder resist (product name:

“AUS308” produced by Taiyo Ink Mfg. Co., Ltd.) and
having the «circuit step of 5 to 10 um (“AD898”
produced by ASM corporation). In this way, it was

judged that the pickup property of the semiconductor

element was good or bad.

[0269] As a result, pickup defects occurred at the
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[ 0282] 2. Eval uation of Dicing Property and Pickup property The
conditions for form ng the bonding | ayer in each of Exanples and
Conpar ati ve Exanples and the results of the pickup property are shown in
Tabl e 1. [ 0284] As evidenced by Table 1, the filmfor sem conductor
obtained in each of Exanples and Conparative Exanples exhibits an excell ent
dicing property. Nanely, crack, peel off or the like is not generated in

t he sem conduct or el enent obtained in each of Exanples and Conparative
Exanpl esdder i mgurte diempgratape [ @F85pRwd hein 140 besomesoappareit that it
is possible to stably carr¥ out the pickup of the sem_caonductor _el enent
(chip) i RIEFERGT - Exafpl eSheEspEdSH | yaid: | PHoEEPh €eE6HSapAL S arry out

the pickypcefrAdie gemonductornhgientefisgandliess of the < e;powd
tenperature (23C or 130C) when being picked up. For the reason, according

to each semEcmnlestosveAdement®e. case where the collet of the die bonder
beconmes hot so that the tenperature of the |am nated body rises during the
pi ckup step, it becones apparent that it is possible to reliably prevent

t he pickdp2deflect s of CohpasamicandExainplel @ent from occurri ng.

Semiconductor devices were manufactured in the
same manner as Example 1, except that 261 parts by
weight of YX4000K (produced by Japan Epoxy Resin
Corporation; a softening point of 110°C; an ICI
viscosity at 150°C of 0.13 dPa-s) was used as the

epoxy resin contained in the bonding layer.

[0271] Here, on the film for semiconductor, the
180° peel sgstrength (adhesive strength) between the
bonding layer and the first adhesive layer thereof was

measured in the same manner as Example 1.

As a result of this measurement, the peel

strength at 23°C (Fa3) thereof was 97 cN/25mm.

[0272] Next, the temperature of the film for
semiconductor was sequentially risen at 40°C and 60°C.
Then, in each temperature, the peel strength thereof

was measured in the same manner as the case of 23°C.
[0273] As a result of this measurement, the peel
strength at 40°cC (Fs0) thereof was 96 cN/25mm and the

peel strength at 60°C (Fsy) thereof was 91 cN/25mm.

Further, a ratio of Fg, to F,3; (that is, Fgo/F23)
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On the other hand, in each of Conparative Exanples, pickup defects occur in
rel atively many sem conductor el enents regardl ess of the above tenperature.
[ 0286] Furt hernore, in Conparative Exanple 2, the pickup of the

sem conductor elenment is appropriately carried out at the die nount
tenperature of 23C, but the pickup defects occur at the die nount
tenperature of 130C. This result indicates that in the case of Conparative
Exanpl es, pickup defects may occur in many sem conductor el enments when the
col | et oWwashe® .di4. bonder becones hot. | NDUSTRI AL APPLI CABILITY [0287]A
filmfor sem conductor of the present invention conprises-a bonding |ayer,
at | east one adhesive |ayer and a support filmwhich are | am nated together

in this godens] The ftharkartean condyct ahips adaehed t@oheiusetid1of pi cking
up chi ps obtained by |amnating a sem conductor wafer onto an opposite

surface BECKSE bYRdi A 198R tf t AdadReS vBOMBer CCARG HHSH @F ciTly t he

semi condyglopr  yaker; § gget hes i wist etbie dandisdg daayen ni Nothe, aphnaied state
into the chips. In the case where adhesive strength measured when the chip
i s peel edogfftefd omnthe dihesiakovayebigma3dnsdeef tnedzamne' Fargsci 25m) "

an o 2A0e 8L I E0IL BRI WL 108 L Db R Rce! A6l CLr Gl e

adhesi ve Payer i's det’ined as nNirsin e range of
10 to 80amwd3rd’ F2¥odudcadt Hey r ageyof ThB tMEH. 5.Co., Ltdln tdnd case,
the filmfor, sem conductor i.s conf%gureg so that a ratio of peel strength

at a hi ghevdmser dtite F66EP et idetP t hetadResit® 15 er#8nd (h& %5hdi ng

| ayer topRelucdd engi hagiv acbewdreimesat ure £33Qnbet ween, t her aghasi ve
| ayer and the bonding | ayer beconmes a predeterm ned val ue. Therefore, even
in the cayddfser Ehp&atthe MigHstRr PEPRIT E¥e Thi phehePeBerRGFIMCAE up, it

i's possithdéhgwﬁygn%ogdpgyugé@roperty of the chip from being | owered
Therefore, according to the present invention, it is possible to

[0275] As a result, pickup defects occurred at the
die mount temperature of 23°C in 50 semiconductor
elements. On the other hand, pickup defects also
occurred at the die mount temperature of 130°C in 50

semiconductor elements.
[0276] (Comparative Example 5)

Semiconductor devices were manufactured in the
same manner as Example 1, except that 261 parts by
weight of NC6000 (produced by Nippon Kayaku Co., Ltd.;
a softening point of 60°C; an ICI viscosity at 150°C
of 0.11 dPa-s) was used as the epoxy resin contained

in the bonding layer.

[0277] Here, on the film for semiconductor, the
180° peel strength (adhesive strength) between the
bonding layer and the first adhesive layer thereof was

measured in the same. manner as Example 1.
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obtain a filmfor sem conductor which can inprove a yield ratio of

manuf acturi ng sem conduct or devices and to manufacture sem conduct or

devi ces each having high reliability. Therefore, the filmfor sem conductor
of the present invention provides industrial applicability. CLAIMS What is
clained is: 1. Afilmfor sem conductor conprising a bonding |ayer, at

| east one adhesive |ayer and a support filmwhich are | am nated together in
this order, the filmfor sem conductor being adapted to be used for picking
up chi ps obtained by |am nating a sem conductor wafer onto a surface of the
bondi ng | ayer posite to the adhesjve layer, and then digcing the

seni conduct or &gfera toﬁ%ﬂ’ii}: V\ﬁ]ﬂ thélﬁoncﬁlen SW&%‘FDI%H th%h?arripﬁaetled state

into thesghiepgth at 23°0hgEBLN thekhe Casges Wher enadzam ve strength
measured when the chip is peeled off fromthe adhesive |ayer at 23Cis

defined as "F23 (cN 25mM) " and adhesive strength neasured when the chip is
peel ed offfahigqm t he gdhesi V%H@yeﬁeﬁéeﬁ%dﬁe.d%fnef&@ " FO9m( cl¥Zomm ",

F23 is in the range of 10 to 80 and F60/F23 is in the-range of 0.3 to 5.5.
2. The fsemifcondienteondast credisentapddd imieeni mtl 4 0ferand &086nstit uent

mat eri al of the;honding | otaLns a,Lh sett g J8si PriRelidi ng a
T ' , . hetect .
conpound g&rngla g%%tenlng 53%%t o% 70 to %%%%’o% whi annuﬁt I's in the
range of wa@ tmeddirefi%an Bhelteame | mahaersexs conelucase af Adai@ed in claim
1,
[0279] As a result of this measurement, the peel
strength at 40°C (F,,) thereof was 143 cN/25mm and the

peel strength at 60°C (Fs) thereof was 260 cN/25mm.

Further, a ratio of Fg, to F,3 (that is, Feo/Fa3)

was 2.9.

[0280] Thereafter, 100 chips were continuously
picked up at each of the die mount temperatures of
23°C and 130°C using the die bonder in order to be
mounted onto the above bismaleimide triazine resin
substrate coated with the solder resist (product name:
“AUS308” produced by Taiyo Ink Mfg. Co., Ltd.) and
having the c¢ircuit step of 5 to 10 um (“AD898”
produced by ASM corporation). In this way, 1t was
judged that the pickup property of the semiconductor

element was good or bad.

[0281] As a result, pickup defects occurred at the
die mount temperature of 23°C in 50 semiconductor
elements. On the other hand, pickup defects also
occurred at the die mount temperature of 130°C in all

100 semiconductor elements.
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wherein a constituent material of the bonding | ayer contains a

t hernosetting resin including a conpound havi ng a softeni ng point of 30C or
nore but | ess than 70C of which anobunt is in the range of 30 wt% or |ess.
4. The filmfor sem conductor as clainmed in claim1l, wherein a constituent
mat eri-al of the bonding |ayer contains a thernosetting resin including a
conpound having an I Cl viscosity at 25C of 1 to 20 dPa.s of which anpunt is
in the range of 60 to 100 % 5. The filmfor sem conductor as clained in
claiml1l, wherein a nelt viscosity at 60C of a constituent material of the
bondi ng | r..is .in the range -of x_102 X105 The filmfor
senicondd@%%F]as cIa%hed |%%ﬁ¥ﬂ%ﬁﬁ?nmh eln hC%BHStF%ﬁ@%?r tef?%é of the
bondi ng bayefucat@pestgn acryl -based resin and an epoxy-based resin. 7.
The filmfor sem conductor as clainmed in claim11l, wherein a constituent
material of the bonding |ayer contains a phenol -based resin. 8. The film
for sem conduckft aso£i@LTBA G NSl i YHCLSIN ﬁaﬁd%gl e@éyegn%ﬁdhem ve
| ayer conprises a plurality of adhesive |ayers. . The | mfor

senm condeecdr &f clExanwléeén chadm Compeeradi hve heEasampélaswa@fd adisi ve

| ayers ingl a fi 0 o) t f, the
senlcondggfﬁgﬁﬂaf%% E%%d%gQ§§1oﬁ%Lgé%%ggVEI%%fgﬁgwﬁo&?dﬁggbe ween the first
adhesi ve | ayer and t he support film the second adhesive | ayer having an
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adhesive property larger than that of the first adhesive layer. 10. The
filmfor sem conductor as clainmed in claim9, wherein a peripheral edge of
t he bondi ng | ayer and a peripheral edge of the first adhesive |layer are

| ocated i nside a peripheral edge of the second adhesive |ayer,
respectively. 11. The filmfor sem conductor as clained in claim?9,
wher ei n hardness of the second adhesive | ayer is smal l er than that of the

first adhesi vetayer—t2—Tthefitmfor—semcondyctor—as—ctarmed in claim
9, wherein Shore Eggardnesscof the figst gdhg5|y1 gayprolsoanthe range of
20 to 60. 13| Tkes £id gn f oF senlconductor as clalﬁéd"in clalnvl, wherein a
region of a SJrf@cg quthé"adhe< : T
facingthebpndlugdeeF‘abovgmhlch&he senlcendact@r§m@keggi§gﬂogbe | am nat ed,
has been, in advance irradiated with an ultraviolet ray beforg the
sem conduct or g@fer islilam nated onto the filmfa¢r sem.conductar.
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14. A method for manufacturing a sem conductor device conprising: a
first step of lamnating a sem conductor wafer onto the filmfor

sem conductor defined by claim1l so that the senm conductor wafer nakes
contact with the bonding |ayer to obtain a | am nated body; a second step of
dicing the sem conductor wafer into a plurality of sem conductor elenents
by formng cutting lines into the | am nated body froma side of the

sem conduct or wafer; and a third step of picking up the chips each
conpri si h@2B4d sen chanduevaodeslcenentbwi t iabhe dilced tioadi Aglmayegror 15. The

met hod for nanuﬂ$cturing sem canduct or devﬂce clLainmed in claim14,
wherein SREERITHG PFnecar e Pofmed R0 (451" dedPest ERGIREST herdSt ar e

| ocat ed Woldpat dthevadhesiavg layerexnlb.itkhe agt hed J«ri smpuf agturiqg a
sem conductor device as clainmed in claim 14, wherein a cross sectional area
of a di sPalCP&Td Yort VRSt eqeh2elitt iRRF1i A6l VHi chléxtleddd bey&sF an

| nterf acs helMREIL t he, bandi ngs Layebnatd ddie adheriye | B¥eirc i N he range
of 5 x 10-5 to 300 x 10-5 mm?.

each of Examples and Comparative Examples during the

dicing step.

[0285] Further, it becomes apparent that it 1is
possible to stably carry out the pickup of the
semiconductor element (chip) 1in each of Examples.
Especially, it 1s possible to stably carry out the
pickup of the semiconductor element regardless of the
die mount temperature (23°C or 130°C) when being
picked up. For the reason, according to each of
Examples, even in the case where the collet of the die
bonder Dbecomes hot so that the temperature of the
laminated body rises during the ©pickup step, it
becomes apparent that it 1is ©possible to reliably
prevent the pickup defects of the semiconductor

element from occurring.

On the other hand, in each of Comparative

Examples, pickup defects occur 1in relatively many

semiconductor elements regardless of the above
temperature.
[0286] Furthermore, in Comparative Example 2, the

pickup of the semiconductor element 1s appropriately
carried out at the die mount temperature of 23°C, but
the pickup defects occur at the die mount temperature

of 130°C. This result indicates that in the case of
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Comparative Examples, pickup defects may occur in many
semiconductor elements when the collet of the die

bonder becomes hot.

INDUSTRIAL APPLICABILITY

[0287] A film for semiconductor of the present
invention comprises a Dbonding layer, at least one
adhesive layer and a support film which are laminated
together in this order. The film for semiconductor is
adapted to be used for picking up chips obtained by
laminating a semiconductor wafer onto an opposite
surface of the bonding layer to the adhesive layer,
and then dicing the semiconductor wafer together with
the bonding layer in the laminated state into the
chips. In the case where adhesive strength measured
when the chip is peeled off from the adhesive layer at
23°C is defined as “Fy3 (cN/25mm)” and adhesive
strength measured when the chip is peeled off from the
acdhesive layer at 60°C is defined as “Fg; (cN/25mm)”,
Fo3 is in the range of 10 to 80 and Fgo/F23 is in the
range of 0.3 to 5.5.

In this case, the film for semiconductor 1is
configured so that a ratio of peel strength at a high
temperature (60°C) between the adhesive layer and the
bonding layer to peel strength at a low temperature
(23°C) Dbetween the adhesive layer and the bonding
layer becomes a predetermined value. Therefore, even
in the case where heat is transferred to the chip when
being picked up, it 1is possible to prevent a pickup
property of the chip from being lowered. Therefore,

according to the present invention, it 1s possible to
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obtain a film for semiconductor which can improve a
yield ratio of manufacturing semiconductor devices and

to manufacture semiconductor devices each having high

reliability. Therefore, the film for semiconductor of
the present invention provides industrial
applicability.
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CLAIMS

What is claimed is:

1. A film for semiconductor comprising a bonding
layer, at least one adhesive layer and a support film
which are laminated together in this order, the film
for semiconductor being adapted to be used for picking
up chips obtained by laminating a semiconductor wafer
onto a surface of the bonding layer opposite to the
adhesive - layer, - and then dicing the semiconductor
wafer together with the bonding layer in the laminated
state into the chips,

wherein 1n the <case where adhesive strength
measured when the chip is peeled off from the adhesive
layer at 23°C 1is defined as “Fy3 (cN/25mm)” and
adhesive strength measured when the chip is peeled off
from the adhesive layer at 60°C is defined as “Fego
(cN/25mm)”, Fp3 is in the range of 10 to 80 and Fgo/Fa3

is in the range of 0.3 to 5.5.

2. The f£ilm for semiconductor as claimed in claim 1,
wherein a constituent material of the bonding layer
contains a thermosetting resin including a compound
having a softening point of 70 to 130°C of which

amount is in the range of 60 to 100 wt%.

3. The film for semiconductor as claimed in claim 1,
wherein a constituent material . of the bonding layer
contains a thermosetting resin including a compound
having a softening point of 30°C or more but less than

70°C of which amount is in the range of 30 wt$% or
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less.

4, The film for semiconductor as claimed in claim 1,
wherein a constituent material of the bonding layer
contains a thermosetting resin including a compound
having an ICI viscosity at 25°C of 1 to 20 dPa-rs of

which amount is in the range of 60 to 100 wt%.

5. The film for semiconductor as claimed in claim 1,
"wherein a melt viscosity at 60°C of a constituent
material of the bonding layer is in the range of 1 x

10° to 1 x 10> Pa-s.

0. The film for semiconductor as claimed in claim 1,
wherein a constituent material of the bonding layer
contains an acryl-based resin and an epoxy-based

resin.

7. The film for semiconductor as claimed in claim 1,
wherein a constituent material of the bonding layer

contains a phenol-based resin.

8. The film for semiconductor as claimed in claim 1,
wherein the at least one adhesive layer comprises a

plurality of adhesive layeré}

9. The film for semiconductor as claimed in claim 1,
wherein the plurality of adhesive 1layers includes a
first adhesive layer positioned ét' a side of the
semiconductor wafer, and a second adhesive layer
provided between the first adhesive layer and the

support f£ilm, the second adhesive layer having an
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adhesive property larger than that of the first

adhesive layer.

10. The film for semiconductor as claimed in claim 9,
wherein a peripheral edge of the bonding layer and a
peripheral edge of the first adhesive layer are
located inside a peripheral edge of the second

adhesive layer, respectively.

11. The film for semiconductor as claimed in claim 9,
wherein hardness of the second adhesive layer 1is

smaller than that of the first adhesive layer.

12. The film for semiconductor as claimed in claim 9,
wherein Shore D hardness of the first adhesive layer

is in the range of 20 to 60.

13. The film for semiconductor as claimed in claim 1,
wherein a region of a surface of the adhesive layer
facing the bonding layer, above which the
semiconductor wafer 1is to be laminated, has been, in
advance, irradiated with an ultraviolet ray before the
semiconductor wafer is laminated onto the film for

semiconductor.

14. A method for manufacturing a semiconductor device
comprising:

a first step of laminating a semiconductor wafer
onto the film for semiconductor defined by claim 1 so
that the semiconductor wafer makes contact with the
bonding layer to obtain a laminated body;

a second step of dicing the semiconductor wafer
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into a plurality of semiconductor elements by forming
cutting lines into the laminated body from a side of
the semiconductor wafer; and

a third step of picking up the <chips each
~comprising the semiconductor element with the diced

bonding laver.

15. The method for manufacturing a semiconductor
device as claimed in claim 14, wherein the cutting
lines are formed so that deepest points thereof are

located within the adhesive layer.

l6. The method for manufacturing a semiconductor
device as claimed in c¢laim 14, wherein a cross
sectional area of a distal end portion of each cutting
line, which extends beyond an interface between the
bonding layer and the adhesive layer, is in the range

of 5 x 107° to 300 x 107° mm?.
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