DESCRIPTION

FILM-LIKE ADHESIVE, SEMICONDUCTOR PACKAGE USING FIL M-LIKE

ADHESIVE, AND METHOD FOR PRODUCING THE SAME

TECHNICAL FIELD
[0001] The present invention relates to a film-like
adhesive,asemiconductorpackageusingthefilm-li

and a method for producing the semiconductor packag

BACKGROUND ART

[0002] Inrecentyears,stackedMCP's(MultiChipP
having chips stacked in multiple levels have been w
popularized, and stacked MCP's are mounted as memor
for mobile telephones and portable audio equipment.
Furthermore,alongwiththediversefunctionalizati
telephones and the like, density increase and enhan
integrationofpackageshavealsobeenpromoted. A
further attempts in multilevel stacking of chips ar
progress.

[0003] For the adhesion between a wiring board and
semiconductor chipand betweensemiconductor chips
course of production for such amemory package, pas
film-likeadhesives(dieattachfilms)havebeenus
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causedbyresinflow,resincrawlinguporthelike

used.

[0004] In regard to the mounting of semiconductor c
usingdieattachfilms,sincethesurfacesofwirin
semiconductor chips are not necessarily in a smooth
state, air may be trapped into the interface betwee
attachfilmandtheadherendduring adie attach pr
entrapped air (voids) not only causes deterioration
adhesivepowerafterheatingandcuring,butalsoc
cracking. In order to prevent entrapment of voids,
anincreasing demand for athermosetting type die a
thatis used by lowering the viscosity of the die a
atthetime of mounting, makingthe die attach film

to the face of surface unevennessthoroughly, and t
the film.

[0005] In regard to the multilevel stacking of
semiconductorchipsinapackageusingathermosett
attachfilm,itisnecessarytoshortenthecuring

to achieve shortening of the production process. W
curing temperature is raised, the curing rate of th
thermosetting resin contained in the thermosetting
attach film is also increased, and the curing time
shortened. However, voids that are causative of pa
cracking or the like are prone to occur inside the

film during the curing process. Regarding these pr
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voids, there is no practical problemwhenthe die a ttach film

is cured while fine voids having a maximum width of less than

about 300  um (see Fig. 8(A)), which have entered at the time

ofdieattachment,remainatthatsize;however, it isexpected
thatifthedieattachfilmiscuredatahightemp erature,those
problematicvoidsoccurasaresultofthefinevoi dsexpanding
toamaximumwidthofabout500 pmormore(seeFig.8(B))during

curing. Itis speculated that the ease of expansio n of voids
in this case is attributable to: (i) low melt visco sity
properties of the die attach film at the time of cu ring, and

(i) slow curability of the die attach film.

[0006] As a conventional thermosetting type die att ach
film,anadhesive flmhasbeendisclosed, whichha saminimum
melt viscosity of 2,000 Pa -sorless and has the minimum melt
viscositywithinatemperaturerangeof50 °Ctol70 °C(seePatent
Document 1). Since this adhesive film has the visc osity
characteristics as described above, the adhesivenes s at low
temperatures, and the properties of the adhesive fi Im
conforming tofine concavities and convexities att he surface
of a substrate or the like can be enhanced. Howeve r, proper
attentionisnotpaidtothecuringrateofthedie attachfilm,
andthereisaproblemthatsince noimprovementha sbeenmade
for the slow curability, voids that are causative o f package
cracking or the like during curing are prone to occ ur.
[0007] Furthermore, there has also been disclosed a n



adhesive film which contains an epoxy resin, a curi ng agent,
and fumed silica particles, and has a minimum melt viscosity
intherangeof2,500Pa -st010,000Pa - sinatemperaturerange

of 70 °Cto 120 °C (see Patent Document2). However, attention

is not paid to the melt viscosity in a temperature region

exceedingl20 °C,whichisrequiredforthecuringofdieattach

films, and there is a problem that since the conten toffumed
silica is small, a decrease in the melt viscosity i s brought
aboutin atemperature region exceeding 120 °C, and voids that
arecausativeofpackagecrackingorthelikedurin gcuringare

prone to occur.

CITATION LIST
PATENT DOCUMENT
[0008] Patent Document 1: JP 2007-103954 A

Patent Document 2: JP 2010-28087 A

SUMMARY OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

[0009] Thus, itis an object of the presentinventi onto
provide a film-like adhesive which can reduce the o ccurrence
ofvoids evenin acase inwhich curingis performe datahigh
temperatureinashortperiodoftimeduringmuiltil evelstacking
of semiconductor chips, a semiconductor package usi ng the

film-like adhesive, and a method for producing the



semiconductor package.

MEANS FOR SOLVING PROBLEM

[0010] Inordertosolvetheproblemsdescribedabo ve,the
film-likeadhesiveaccordingtothepresentinventi onincludes
anepoxyresin (A),anepoxy resin curing agent (B) ,aphenoxy
resin(C),andasilicafiller(D),inwhichtheco ntentofthe
silicafiller (D) is 30% to 70% by mass relative to the total
amountoftheepoxyresin(A),theepoxyresincuri ngagent(B),
the phenoxy resin (C) and the silica filler (D), wh en the
temperature is increased from room temperature at a rate of
temperature increase of 5 °C/min, the film-like adhesive

exhibits a minimum melt viscosity in the range of 2 OOPa -sto
10,000Pa -sinatemperaturerangeofhigherthan120 °Cand180 °C
or lower, and the gelation time at 180 °C according to the hot

plate method defined in JIS K6911 is 1 second to 20 0 seconds.
[0011] Itis preferable thatthe film-like adhesive adds
hydrophobic fumed silica having a specific surface areaof10

nf/gto300m  ?/gaccordingtotheBE TmethoddefinedindISZ8830 ,

as at least one kind of the silica filler (D).

[0012] Furthermore, in order to solve the problems

described above, the method for producing a semicon ductor
packageaccordingtothepresentinventionincludes afirststep

of providing an adhesive layer and a dicing tape on the back
surface of a wafer having at least one semiconducto r circuit



formed on the front surface, by thermally compressi
film-likeadhesiveandadicingtapeonthebacksu
wafer;asecondstepofsimultaneouslydicingthew
adhesive layer, and thereby obtaining an adhesive
layer-attached semiconductor chip thatincludesthe

the adhesive layer; a third step of detaching the d
fromtheadhesivelayer,andthermallycompressing
layer-attachedsemiconductorchipandawiringboar
adhesivelayerbeinginterposedtherebetween;anda

of thermally curing the adhesive layer.

[0013] Furthermore, in order to solve the problems
described above, the semiconductor package accordin
present invention is obtained by the method for pro

semiconductor package described above.

EFFECT OF THE INVENTION

[0014] Thefilm-likeadhesive, the semiconductorpa
using the film-like adhesive, and a method for prod
semiconductor package according to the presentinve
reduce the occurrence of voids evenin acase inwh

is performed at a high temperature for a short peri

during multilevel stacking of semiconductor chips.

the semiconductor package using the film-like adhes
according to the present invention does not deterio
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another semiconductor chip, and can reduce the occu
package cracking. Furthermore, the method for prod
semiconductor package using the film-like adhesive

to the present invention can produce a semiconducto

in a short period of time.

BRIEF DESCRIPTION OF DRAWINGS

[0015] Fig.lisanexplanatorydiagramexplaining

stepofthemethodforproducingasemiconductorpa

to an embodiment of the present invention;
Fig.2isanexplanatorydiagramexplainingaseco

ofthemethodfor producingasemiconductor package

the embodiment of the present invention;
Fig.3isanexplanatorydiagramexplainingathir

ofthemethodforproducingasemiconductorpackage

the embodiment of the present invention;
Fig.4isanexplanatorydiagramexplaining afift

ofthemethodforproducingasemiconductorpackage

the embodiment of the present invention;

Fig. 5 is a cross-sectional diagram schematically

illustrating the structure of a semiconductor chip
using the film-like adhesive related to an embodime

present invention;

Fig. 6 is a cross-sectional diagram schematically

illustrating the structure of another semiconductor
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mountedusingthefilm-likeadhesiverelatedtothe
of the present invention;

Fig. 7 is a cross-sectional diagram schematically
illustratingthestructureofthesemiconductorpac
to an embodiment of the present invention; and

Fig. 8(A) is a plan view diagram schematically
illustrating the conformation of a conventional die
film-attachedglasschipafterthermallycompressin
chip to a wiring board, and Fig. 8(B) is a plan vie
schematicallyillustratingthe conformationofaco
dieattachfilm-attachedglasschipafterthermally
the glass chip to a wiring board and then heating a

the die attach film.

MODE(S) FOR CARRYING OUT THE INVENTION
[0016] Hereinafter,embodimentsofthe presentinve
will be described in detail.

[0017] Thefilm-likeadhesiverelatedtoanembodim
the present invention includes an epoxy resin (A),
resincuringagent(B),aphenoxyresin(C),anda

(D), in which the content of the silica filler (D)
70%bymassrelativetothetotalamountoftheepo
theepoxyresincuringagent(B),thephenoxyresin
silicafiller(D),whenthetemperatureisincrease

temperature at a rate of temperature increase of 5
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film-like adhesive exhibits a minimum melt viscosit y in the
rangeof200Pa -sto10,000Pa - sinatemperaturerangeofhigher

than 120 °Cand 180 °C orlower, and the gelation time at 180 °C
accordingtothehotplatemethoddefinedinJISK6 911lislsecond

to 200 seconds.

[0018] The film-like adhesive related to the embodi ment
of the presentinvention is such that when the temp eratureis
increased from room temperature at a rate of temper ature

increaseof5 °C/min,theminimummeltviscosityisintherange

of200Pa -sto10,000Pa - sinatemperaturerangeofhigherthan

120°C and 180 °C or lower. The minimum melt viscosity is more

preferably in the range of 200 Pa -s to 3,000 Pa -s, and
particularlypreferablyintherangeof200Pa -sto2,000Pa -S.
Ifthe minimum meltviscosityislargerthan 10,000 Pa -s,when
a semiconductor chip provided with the present film -like
adhesive is thermally compressed on a wiring board, gaps are
likelytoremainbetweentheconcavitiesandconvex itiesofthe
wiring board. Furthermore, if the minimum melt vis cosity is
smallerthan200Pa -s,whenasemiconductorchipprovidedwith
thepresentfilm-likeadhesiveismountedonawiri ngboardand

then thermally cured, voids are prone to occur.

[0019] Meanwhile, according to the embodiment of th e
presentinvention,themeltviscosityistheviscou sresistance
obtainable at a temperature of higher than 120 °Cand 180 °Cor
lowerfromatemperature-viscousresistance curve o btained by



measuringthechangeintheviscousresistanceusin garheometer
inatemperaturerangeof30 °Cto200 °Catarateoftemperature
increase of 5 °C/min. Furthermore, for the melt viscosity

obtained underthese conditions, the temperature at whichthe

minimum melt viscosity is reached (minimum melt

viscosity-reaching temperature), is correlated to t he curing
rate of the film-like adhesive material, and when t he minimum
meltviscosityisonthesideofalowertemperatur e,thismeans

that the curing rate is faster.
[0020] Furthermore,thefilm-likeadhesiverelated tothe
embodiment of the presentinventionis suchthatth e gelation

timeat180  °Caccordingtothe hotplate method definedin JIS

K6911lisintherangeof50secondsto200seconds. Furthermore,
thel80 °Cgelationtimeispreferablyintherangeof100s econds
to200seconds,andinparticular,morepreferably intherange

of 150 seconds to 200 seconds. If the 180 °C gelationtime s
longer than 200 seconds, the curing time is lengthe ned, and
voids are prone to occur upon thermal curing. If t he 180 °C
gelationtimeisshorterthan50seconds,thefilm- likeadhesive
islikelytoundergothermalcuringatalowertemp erature,and
there is a possibility that thermal curing may proc eedatthe
time ofaheattreatmentfor drying the solventat the time of

film production.
[0021] Meanwhile, according to the embodiment of th e

presentinvention, the gelationtime is measured ac cordingto

10



JIS6911usingagelationtestingmachineatastag
of 180 °C.
[0022] (Epoxy resin (A))
Theepoxyresin(A)includedintheadhesivefilm
to the present invention is not particularly limite
as the epoxy resin has epoxy groups.
[0023] Forthe skeletonofthe epoxyresin(A), res
phenol-novolac type, ortho-cresol-novolac type,
dicyclopentadiene type, biphenyl type, fluorene-bis
type, triazine type, naphthol type, naphthalenediol
triphenylmethane type, tetraphenyl type, bisphenol
bisphenol F type, bisphenol AD type, bisphenol S ty
trimethylolmethane type, and the like can be used.
[0024] In regard to the epoxy resin (A), in order t
increase the crosslinking density of a cured produc
consequently increase the mechanical strength and h
resistance,theepoxyequivalentispreferably500
andmorepreferably150g/eqto450g/eq. Meanwhil
tothepresentinvention,theepoxyequivalentmean
ofgramsofaresincontaininglgramequivalentof
(9/eq).
[0025] The epoxy resin (A) may be used singly, ort
more kinds thereof may be used in combination. In
which two or more kinds are used in combination, fo

from the viewpoint that regulation of the viscosity
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composition is made easier, and even in the case of carrying

outaprocessofthermallycompressingafilm-like adhesiveand
a wafer (wafer lamination process) at a low tempera ture
(preferably,40 °Cto80 °C),sufficientadhesivenessbetweenthe

wafer and the film-like adhesive tends to be exhibi ted, itis
preferabletouse anepoxyresin(al) havingasoft ening point

of50 °Ctol00 °Candanepoxyresin(a2)havingasofteningpoint

below 50 °C in combination.

[0026] Theepoxyresin(al)issolidorsemi-solid atroom
temperature,andthesofteningpointispreferably 50°Ctol100 °C,
and more preferably 50 °Cto 80 °C. If the softening point is

below 50 °C, the viscosity of the adhesive thus obtainable

decreases, and therefore, there is a tendency that itis
difficulttomaintainthefilmshapeatnormaltemp erature. On
the other hand, if the softening point is above 100 °C, there
isatendency thatitis difficult for the film-lik e adhesive
thusobtainabletoreachaminimummeltviscosityi ntherange

of200Pa -sto10,000Pa - sinatemperaturerangeofhigherthan

120°C and 180 °C or lower.

[0027] Regardingtheepoxyresin(al),theweighta verage
molecularweightispreferablymorethan500and2, 000orless,
and more preferably from 600 to 1,200. If the weig htaverage
molecularweightis500orless,theamountofmono mersordimers

is increase, and thereby higher crystallinity is ex hibited.
Therefore,thefilm-likeadhesivetendstobecomef ragile. On

12



the otherhand, ifthe weightaverage molecularwei ghtismore

than2,000, sincethe meltviscosity ofthe film-li keadhesive
increases,embeddingoftheconcavitiesandconvexi tiesonthe
substrate cannot be sufficiently achieved when the film-like
adhesiveiscompressedtoawiringboard,andthea dhesiveness
between the film-like adhesive and the wiring board tends to
decrease.

[0028] Regardingtheskeletonofsuchanepoxyresi n(al),
fromtheviewpointthatthe crystallinity ofthere sinislow,
and a film-like adhesive having satisfactory extern al
appearance is obtained, resins of triphenylmethane type,
bisphenol A type, cresol-novolac type, ortho-cresol -novolac
type, and dicyclopentadiene type are preferred, and a
triphenylmethane type epoxy resin, a bisphenol A ty pe epoxy
resin,andacresol-novolactypeepoxyresinaremo repreferred.
[0029] Regarding the epoxy resin (a2), an epoxy res in
having a softening pointbelow 50 °Cispreferred,andanepoxy
resinhavingasofteningpointof40 °Corlowerismorepreferred,
sothateveninthecaseofcarryingoutaprocess ofthermally
compressing the film-like adhesive and a wafer (waf er
lamination process) at alow temperature (preferabl y,40 °Cto
80°C), sufficient adhesiveness between the wafer and t he
film-likeadhesiveisexhibited. Regardingsuchan epoxyresin
(a2),theweightaverage molecularweightisprefer ably300to
500, and more preferably 350 to 450. If the weight average

13



molecular weight is less than 300, the amount of mo
increased, and thereby higher crystallinity is exhi
Therefore,thefilm-likeadhesivetendstobecomef

the otherhand, ifthe weightaverage molecularwei
than500, sincethemeltviscosityincreases,thea
between the wafer and the film-like adhesive tends
decreased during the wafer lamination process.
[0030] Regardingtheskeletonofsuchanepoxyresi
fromtheviewpointthatthe crystallinity ofthere

and a film-like adhesive having satisfactory extern
appearance is obtained, resins of bisphenol Atype,
A/Fmixedtype, bisphenolFtype,andpropyleneoxi
bisphenol Atype,whichare oligomertypeliquidep

are preferred. Also, from the viewpoint of having
viscosity and lower crystallinity, a bisphenol A ty
resin and a bisphenol A/F mixed type epoxy resin ar
preferred.

[0031] The proportions of the epoxy resin (al) and
epoxyresin(a2) are preferably suchthatthe mass
a2)is 95:5t0 30: 70, and more preferably 70 :

60. If the content of the epoxy resin (al) is less
lowerlimitdescribedabove thefilmtackinessof
adhesivebecomesstronger,andittendstobecomed
detachthefilm-likeadhesivefromacoverfilmor

Ontheotherhand, ifthe contentis morethan the
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described above, the viscosity of the composition i
andthenature ofthefilm-likeadhesivethusobtai
to become brittle.

[0032] (Epoxy resin curing agent (B))
Regarding the epoxy resin curing agent (B) used fo
present invention, known curing agents such as amin
anhydrides, and polyvalent phenols can be used; how
epoxyresincuringagent(B)ispreferablyalatent
whichexhibitscurabilityatapredeterminedtemper
toorhigherthan normaltemperature, forexample,
atemperature at which the epoxy resin (A) exhibits
tacky adhesiveness, and which exhibits rapid curabi
Regardingthelatentcuringagent, dicyandiamide, i
hydrazides, a boron trifluoride-amine complex, amin
polyamine salt and modification products thereof, a
microcapsule type curing agents can also be used.
beusedsinglyorasmixturesoftwoormorekinds

a latent curing agent is used, a composition for a
adhesivehavinghighstoragestability,whichisca
long-term storage at room temperature, can be provi
amount of use of the epoxy resin curing agent (B) i

in the range of 0.5% to 50% by mass with respect to
resin (A). In order to adjust the gelation time at
accordingtothehotplatemethoddefinedinJISK6

to200seconds,itispreferabletouseacertaina
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ofacuringagenthavingahighcuringrate,sucha
Furthermore,itispreferabletouseanimidazolea

in the case of using dicyandiamide as the curing ag
[0033] (Phenoxy resin (C))

The phenoxy resin (C) used for the presentinventi
usedinordertoimpartsufficientadhesivenessand
properties(filmformingproperties)tothefilm-li
Since phenoxyresinshaveastructure similartoth
resins, phenoxy resins have satisfactory compatibil
also have low resin melt viscosities and satisfacto
adhesiveness. Aphenoxyresinisathermoplasticr
havingamolecularweightof10,000ormore,which
fromabisphenolsuchasbisphenolAandepichloroh
a phenoxy resin is incorporated, an effect is obtai
solving problems such as tackiness at room temperat
brittleness. Regarding preferred phenoxy resins,
commercially available phenoxyresinssuchas 1256
A type phenoxy resin, manufactured by Mitsubishi Ch
Corp.), YP-70 (bisphenol A/Ftype phenoxyresin, ma
by Shin Nikka Epoxy Seizo K.K.), FX-316 (bisphenol
phenoxy resin, manufactured by Shin Nikka Epoxy Sei
and FX-280S (cardo-skeleton type phenoxy resin, man
by ShinNikkaEpoxy SeizoK.K.)mayalsobeusedas
resin (C).

[0034] (Silica filler (D))
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The silica filler (D) used for the present inventi
contributestoreducedabsorptionofthefilm-like
adecreaseinthecoefficientoflinearexpansion.
ofthe coefficientoflinearexpansionishigh,the
in the coefficient of linear expansion between the
adhesiveandanadherendsuchasawiringboardbec
Therefore,theinterfacebetweenthefilm-likeadhe
adherend is subjected to stress, and this leads to
occurrence of package cracking, which is not prefer
[0035] The contentofthe silicafiller (D) is 30%
by mass, and more preferably 40% to 60% by mass, re
thetotalamountoftheepoxyresin(A),theepoxy
agent (B), the phenoxy resin (C), and the silica fi
Thisisbecausethe minimummeltviscosityvalueis
by the amount of incorporation of the silica filler
amountofincorporationislargerthan70%bymass,
melt viscosity value becomes large, and when a semi
chipprovidedwiththepresentfilm-likeadhesivei
compressedonawiringboard,gapsarelikelytore
theconcavitiesandconvexitiesofthewiringboard
fragility is increased. If the amount of incorpora
smaller than 30% by mass, the minimum melt viscosit

becomessmall,andvoidsarepronetooccuratthe

[0036] From the viewpoints of enhanced filling and

fluidity, it is desirable that the silica filler (D
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sphericalinshape. Furthermore,theaverageparti
preferably 0.01 pumto5 pm. If the particle size is smaller

than0.01  pm, the filler particles may easily aggregate, and

atthetime offilm production, unevennessoccurs,
uniformity of the film thickness of the adhesive fi
obtained may be deteriorated. Ifthe particle size

than5 pm,whenathinfilmis producedwith acoatingmach
such as a roll knife coater, the filler particles s

starting points, and streaks are easily generated o
surface.

[0037] Meanwhile,accordingtothepresentinventio
average particle size refers to the particle size o

50% accumulationwhenthetotalvolume ofthe parti
particle size distribution is designated as 100%, a
averageparticlesizecanbedeterminedfromacumu

of volume fractions of the patrticle size of a parti
distributionanalyzedbyalaserdiffractionscatte

(analysis conditions: dispersing medium: sodium
hexametaphosphate, laser wavelength: 780 nm, analyt
apparatus;MICROTRACMT3300EX). Furthermore,accor
presentinvention,beingsphericalmeansthatthes
spherical, or approximately true spherical that is
substantially without angular corners.

[0038] Regardingthe methodforincorporatingthe s

filler (D) into a resin binder, a method of directl

18

clesizeis

sothatthe

Im thus
islarger

ine

erve as

nthe film

n,the
btainable
clesinthe
nd the
lativecurve
cle size

ringmethod

ic
dingtothe
hapeistrue

round

ilica



incorporatingapowderedsphericalsilicafilleran doptionally

a silane coupling agent (integrant method), or a me thod of
incorporating a slurry-like silica filler obtained by
dispersing spherical silica filler particles that h ave been
surface-treated with a silane coupling agent in an organic
solvent,canbe used. Particularly,inacaseinw hichathin
filmis produced, it is more preferable to use a sl urry-like
silicafiller. Thisis because when an epoxy resin , an epoxy
resincuringagent,andresincomponentssuchasa polymerare
mixedintoasurface-treatedsphericalsilicafille rdispersion
liquid dispersedinasmaller organic solvent, even spherical
silica filler particles having a small particle siz e can be
uniformlydispersedwithoutaggregatingintheresi ncomponents,
andthe surface external appearance of the film-lik eadhesive
thus obtainable becomes satisfactory. Regarding th e silane
coupling agentto be used, agents containing amino groups and
epoxy groups are preferred.

[0039] The silica filler (D) may be used singly, or two
or more kinds thereof may be used in combination. In a case
in which two or more kinds are used in combination, itis
preferabletouse ahydrophobicfumedsilicahaving aspecific
surfaceareaof10m 2/gto300m  ?/gaccordingtothe BET method
definedinJIS Z8830, asatleastone. Whenhydrop hobicfumed
silica is added, the minimum melt viscosity can be readily
adjusted to a high level. If the specific surface area is

19



smaller than 10 m
may easily aggregate, and at the time of film produ
unevennessoccurs,sothattheuniformityofthefi
oftheadhesivefilmthusobtainedmaybedeteriora
specificsurfaceareaislargerthan300m

increasing effect is not easily exhibited.

[0040] Furthermore, the amount of filling in the ca
using hydrophobic fumed silica in combination is no
particularly limited; however, the amount of fillin
preferably 0.1%to 10% by massrelative tothe tota

the (A) epoxy resin and the (C) phenoxy resin, and
preferably 1%to5%bymassrelativetothetotala

(A) epoxy resin and the (C) phenoxy resin. If the
incorporation is larger than 10% by mass, hydrophob
silica particles easily aggregate, and at the time
production, unevenness occurs, so that the uniformi

film thickness of the adhesive film thus obtained m
deteriorated. Theamountofincorporationissmall

by mass, the melt viscosity increasing effect is no
exhibited, and voids are prone to occur atthetime

[0041] Examples of the hydrophobic fumed silica inc
AEROSIL RY200 (specific surface area: 100 m

byNipponAerosilCo.,Ltd.), AEROSILRY200S(speci

area: 80 m /g, manufactured by Nippon Aerosil Co., Ltd.),

AEROSIL RY50 (specific surface area: 30m
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NipponAerosilCo.,Ltd.), AEROSILNY50(specifics

30 m?/g, manufactured by Nippon Aerosil Co., Ltd.), AERO

RY300(specificsurfacearea:125m
Aerosil Co., Ltd.), and AEROSIL R202 (specific surf

100 m ?/g, manufactured by Nippon Aerosil Co., Ltd.).

[0042] The composition for a film-like adhesive of

presentinventionmayfurtherinclude,inaddition

resin (A), the epoxy resin curing agent (B), the po
component (C) and the silica filler (D), additives
viscosity adjusting agent, an oxidation inhibitor,
retardant, a colorant, and a stress relaxing agent
butadiene-based rubber or a silicone rubber within

not impairing the effect of the present invention.
[0043] Asasuitableembodimentofthemethodforp
a film-like adhesive of the present invention, a me
applyingacompositionforafilm-likeadhesiveon

of a release-treated substrate film, and subjecting
composition to heating and drying, may be use; howe
production method is not intended to be particularl
tothismethod. Therelease-treatedsubstratefilm
substratefilmwhichfunctionsasacoverfilmoft
adhesive thus obtainable, and any known substrate f
appropriately employed. Examples thereof include a
release-treated polypropylene (PP), a release-treat

polyethylene (PE), and a release-treated polyethyle
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terephthalate (PET). Regardingthe coating method,
methodcanbeappropriatelyemployed,andforexamp
using a roll knife coater, a gravure coater, a die
reverse coater, and the like may be mentioned.
[0044] Regarding the film-like adhesive of the pres

invention obtained as such, the thickness is prefer

to 200
convexitiesatthesurfaceofawiringboardoras

chip can be more sufficiently embedded, the thickne
preferably 5
theconcavitiesandconvexitiesatthesurfaceofa
orasemiconductorchiparenotsufficientlyembedd
isatendency that sufficientadhesiveness cannotb
Onthe other hand, ifthe thickness is more than 20
itbecomesdifficulttoremovethe organic solvent

of production, the amount of residual solvent incre
the film tackiness tends to become stronger.
[0045] Furthermore, the minimum melt viscosity of t
present invention can be achieved by a combination
composition and the mixing ratio such as described
alsocanbeachievedbypartiallyperformingacuri

of the epoxy resin by intentionally performing a pr
heattreatmentafterfilm production, andincreasin

viscosity. Thus, the occurrence of voids at the ti

temperature thermal curing in a semiconductor assem
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process can be suppressed. The preliminary heat tr

temperature used atthis time is preferably 80

eatment

°Cto150 °C,and

morepreferably100 °Cto130 °C. Thepreliminaryheattreatment

timeispreferably5minutesto300minutes,andmo

30 minutes to 200 minutes.

[0046] Subsequently, asuitable embodimentofthem

forproducingasemiconductorpackageofthepresen
will be explained in detail with reference to the d
Meanwhile, identical symbols will be assigned toid
equivalentelementsinthefollowingdescriptionsa

and any overlapping descriptions will not be repeat

1 to Fig. 7 are outline vertical cross-sectional di
illustrating suitable embodiments of the various st
method for producing a semiconductor package of the
invention.

[0047] In regard to the method for producing a
semiconductor package of the present invention, fir
illustrated in Fig. 1 as afirst step, the film-lik

ofthe presentinventionisthermallycompressedon
surface ofawafer 1 havingatleastone semiconduc
formed on the front surface, and thereby an adhesiv
isprovided. Subsequently,adicingtape 3isbond
wafer 1 by means ofthe adhesive layer 2. Atthis

also acceptable to thermally compress a manufacture

in which the adhesive layer 2 and the dicing tape 3
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integrated in advance, all atonce. The dicing tap
particularly limited, and any known dicing tape can
Regardingthewaferl,awaferhavingatleastone

circuit formed on the surface can be appropriately
examplesincludeasiliconwafer,aSiCwafer,and
Regarding the adhesive layer 2, the film-like adhes
presentinventionmay be usedsingly asonelayer,

be used as a laminate of two or more layers. Regar
methodofprovidingsuchanadhesivelayer2onthe

of the wafer 1, a method capable of laminating the

adhesiveonthebacksurfaceofthewaferlcanbe

employed. Examplesinclude amethod of bonding the

adhesive to the back surface of the wafer 1, and th
caseoflaminatingtwoormorelayers,laminatingt
adhesiveinsequenceuntiladesiredthicknessiso
amethod of laminating the film-like adhesive in ad
desired thickness, and then bonding the laminate to
surface of the wafer 1. Furthermore, the apparatus
theseadhesivelayers2areprovidedonthebacksu
wafer 1 is not particularly limited, and for exampl
apparatusessuchasarolllaminatorandamanuall

be appropriately used.

[0048] Next, in regard to the method for producing

semiconductorpackageofthepresentinvention,as

in Fig. 2 as a second step, an adhesive layer-attac
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semiconductor chip 5including a semiconductor chip
adhesivelayer2isobtainedbysimultaneouslydici
landtheadhesivelayer2. The apparatus used for
isalsonotparticularlylimited,andanyknowndic

can be appropriately used.

[0049] Next, in regard to the method for producing
semiconductorpackageofthepresentinvention,as

in Fig. 3 as a third step, the dicing tape 3 is det
theadhesivelayer2 theadhesivelayer-attacheds
chip5andawiring board 6 are thermally compresse
adhesive layer 2 interposed therebetween, and there
semiconductor chip 4 is mounted on the wiring board
Regarding the wiring board 6, a board having a semi
circuitformedonthefrontsurface canbeappropri

and examples thereof include a printed circuit boar

various lead frames, and boards having electronic c

suchasaresistanceelementandacondensermounte
surface.
[0050] The method for mounting the semiconductor ch

assuchisnotparticularlylimited,andaconventi
capable of adhering an adhesive layer-attached semi
chip5toawiringboard6ortoanelectroniccomp

on the surface of a wiring board 6 by utilizing the
layer 2, can be appropriately employed. Regarding

mountingmethod,conventionallyknownheatingandp
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methods such as a method of using a mounting techno
aflip-chipbonderwhichhasafunction ofheating
amethod of using adie bonder which has afunction
onlyfrombelow,andamethodofusingalaminator,
Assuch,whenasemiconductorchipd4ismountedon

6 by means of an adhesive layer 2 formed from the f
adhesive of the present invention, the adhesive lay
(film-likeadhesive) canbe madetoconformtothe

and convexities on the wiring board 6 produced by e
components. Therefore,the wafer1andthe wiring

be fixed by close adhesion.

[0051] Subsequently,inregardtothemethodforpr
asemiconductor package of the presentinvention, a
step, the adhesive layer 2 is thermally cured. The
thermosettingtemperatureis notparticularly limit
asthetemperatureishigherthanorequaltothet
initiation temperature of the film-like adhesive (a
layer 2), and since the thermosetting temperature v
dependingonthekindoftheresinused,thetemper

be fixed to a general value. However, the thermose
temperatureispreferablyhigherthan120

and from the viewpoint that curing at a higher temp

enables curinginashorter period oftime, the the

temperature is more preferably 140 °C to 180

temperature is lower than the thermosetting initiat

26

logy using
fromabove;

of heating
maybeused.

awiringboard
ilm-like

er 2

concavities
lectronic

board6can

oducing

safourth

edaslong
hermosetting
dhesive
aries
aturecannot

tting

°Cand180 °Corlower,

erature

rmosetting

°C. If the

ion



temperature,thermalcuringdoesnotproceedsuffic
thestrengthoftheadhesivelayer2tendstodecre

other hand, if the thermosetting temperature is hig
180°C, the epoxy resin, the curing agent, or the additi
thefilm-likeadhesivetendtovolatilizeeasilyan

the course of curing. Furthermore, the time for th
treatmentispreferably forexample,10minutesto
According to the present invention, since the film-
adhesive can be cured in a short period of time by
curing the film-like adhesive at a high temperature
semiconductorpackageinwhichthewiringboard6a

1 are strongly adhered can be obtained, without hav
generated evenifthe semiconductorpackageiscure
temperature.
[0052] Next, in regard to the method for producing
semiconductorpackageofthepresentinvention,as
inFig.4asafifthstep,itispreferabletoconn

board6andthe semiconductorchip4bymeansofa

7. Such aconnection method is not particularly i

any conventionally known method, for example, a wir
method or a TAB (Tape Automated Bonding) method, ca
appropriately employed.

[0053] Furthermore, plural semiconductor chips can

laminatedbythermallycompressingandthermallycu

adhesivelayer-attachedsemiconductorchip5onthe
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the mounted semiconductor chip 4, and connecting th
semiconductor chip5tothe wiringboard 7 by thew
methodagain. Forexample, asillustratedin Fig.

of stacking the semiconductor chip 4 by cascading,
illustrated in Fig. 6, amethod of stacking the sem
chip4whileembeddingthebondingwire7bymaking
layer 2 starting from the second layer thicker, may
[0054] In regard to the method for producing a
semiconductorpackageofthepresentinvention,as

in Fig. 7, it is preferable that the wiring board 6
semiconductor chip 4 are sealed by means ofaseali
and thus the semiconductor package 9 of the present
can be obtained. The sealing resin 8 is not partic
limited, and any known sealing resin that can be us
productionofsemiconductorpackagescanbeappropr
Furthermore, the sealing method using the sealing r
not particularly limited, and any known method can

appropriately employed.

[0055] According to such a method for producing a

semiconductor package of the present invention, eve
temperature curing is performed, the wafer 1 can be
the wiring board 6 without having voids generated i
adhesive layer 2 formed from a film-like adhesive.
Particularly, in a case in which semiconductor chip

stackedinmultiple levelsasinthe case ofamemo
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curing in a short period of time can be achieved by

temperature curing, and therefore, shortening of th

assembling time is enabled.

[0056] Hereinafter, the present invention will be

explained more specifically based on Examplesand C

Examples, but the present invention is not intended

limited to the following Examples.

[0057] (Example 1)
First,310partsbymassofaslurry-likesurface-

sphericalsilicafiller(tradename:SC2050-KNP,si

particle size: 0.5 KM, surface treating agent:

3-glycidoxypropyltrimethoxysilane, solvent: MIBK, s
contentconcentration: 70 wt%, manufactured by Adma
Ltd.), 56 parts by mass of a solid cresol-novolac t
resin(tradename:EOCN-1020-70,softeningpoint: 7
epoxyequivalent:200,manufacturedbyNipponKayak
49partsbymassofaliquidbisphenolAtypeepoxy
name: YD-128, softening point: 25
equivalent:190, manufacturedby ShinNikkaEpoxy S

and30partsbymassofabisphenol Atype phenoxy

high

e package

omparative

to be

treated

licaaverage

olid
techsCo.,
ype epoxy
0°C,solid,
uCo.,Ltd.),

resin(trade

°C or lower, liquid, epoxy

eizoK.K.),

resin(trade

name:YP-50S,Tqg: 84 °C, manufactured by Shin Nikka Epoxy Seizo

K.K.) were weighed and mixed, and the mixture was h

stirred for 2 hours at a temperature of 110

separable flask. Thus, a resin mixture was obtaine

Subsequently, 445 parts by mass of this resin mixtu
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transferredintoan800-mlplanetarymixer,and9p artsbymass

of an imidazole type curing agent (trade name: 2PHZ -PW,
manufactured by Shikoku Chemicals Corp.) and 2 part s by mass
of hydrophobic fumed silica (trade name: RY-200, sp ecific
surfacearea:100m 2/g,manufacturedbyNipponAerosilCo.,Ltd.)

were added thereto, and the mixture was stirred and mixed for
1houratroomtemperature, andthenwas defoamedi navacuum.
Subsequently, a composition for a film-like adhesiv e was
obtained. Subsequently, the composition for a film -liked
adhesivethusobtainedwasappliedonarelease-tre atedPETfilm
having a thickness of 38 pum, and the PET film was heated and

dried for 10 minutes at a temperature of 100 °C. Thus, a
film-like adhesive having a size of 200 mm x 300 mm and a
thickness of 20 pKm was obtained.

[0058] (Example 2)

A composition for a film-like adhesive and a film- like
adhesivewereobtainedinthesamemannerasinExa mplel,except
thatadicyclopentadienetypeepoxyresin(tradena me:XD-1000,
softening point: 70 °C, solid, epoxy equivalent: 250,
manufactured by Nippon Kayaku Co., Ltd.) was used i nstead of

the cresol-novolac type epoxy resin.

[0059] (Example 3)

First,286partsbymassofaslurry-likesurface- treated
sphericalsilicafiller(tradename:SC2050-KNP,si licaaverage
particle size: 0.5 pUm, surface treating agent:
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3-glycidoxypropyltrimethoxysilane, solvent: MIBK, s
contentconcentration: 70 wt%, manufactured by Adma
Ltd.),40partsbymassofasolidbisphenol Atype

(trade name: JER1002, softening point: 78
equivalent: 200, manufactured by Mitsubishi Chemica

100partsbymassofaliquidbisphenolAtypeepox

olid
techsCo.,
epoxyresin
°C, solid, epoxy
|Corp.),

yresin(trade

name: YD-128, softening point: 25 °C or lower, liquid, epoxy

equivalent: 190, manufacturedby ShinNikkaEpoxy S

and100partsbymassofabisphenol Atypephenoxy

eizoK.K.),

resin(trade

name:YP-50S,Tqg: 84 °C, manufactured by Shin Nikka Epoxy Seizo

K.K.) were weighed and mixed, and the mixture was h
stirred for 2 hours at a temperature of 110

separable flask. Thus, a resin mixture was obtaine
440 parts by mass of this resin mixture was transfe
an800-mlplanetary mixer,and 6 partsofadicyand
curing agent (trade name: DICY7, manufactured by Mi

ChemicalCorp.),1partbymassofanimidazoletyp

eated and
°Cin a 500-ml
d. Next,
rred into
lamidetype
tsubishi

ecuringagent

(tradename:2PHZ-PW,manufacturedbyShikokuChemi calsCorp.)
and 7 parts by mass of hydrophobic fumed silica (tr ade name:
RY-200,specificsurfacearea:100m 2/g,manufacturedbyNippon
AerosilCo.,Ltd.)wereaddedthereto. Themixture wasstirred
andmixedfor1lhouratroomtemperature,andthen wasdefoamed
inavacuum. Thus,acompositionforafilm-like a dhesivewas
obtained. Subsequently, the composition for a film -like
adhesivethusobtainedwasappliedonarelease-tre atedPETfilm
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having a thickness of 38 pum, and the PET film was heated and

dried for 10 minutes at a temperature of 100 °C. Thus, a
film-like adhesive having a size of 200 mm x 300 mm and a
thickness of 20 pUm was obtained.

[0060] (Example 4)

A composition for a film-like adhesive and a film- like
adhesivewereobtainedinthesamemannerasinExa mple3,except
that 7 parts by mass of hydrophobic fumed silica (t rade name:
RY-200S,specificsurfacearea:80m 2/g,manufacturedbyNippon

Aerosil Co., Ltd.) was used.

[0061] (Example 5)

A composition for a film-like adhesive and a film- like
adhesivewereobtainedinthesamemannerasinExa mple4,except
that 2 parts by mass of hydrophobic fumed silica (t rade name:
RY-200S,specificsurfacearea:80m 2/g,manufacturedbyNippon

Aerosil Co., Ltd.) was used.

[0062] (Example 6)

First,286partsbymassofaslurry-likesurface- treated
sphericalsilicafiller(tradename:SC2050-KNP,si licaaverage
particle size: 0.5 pum, surface treating agent:
3-glycidoxypropyltrimethoxysilane, solvent: MIBK, s olid
contentconcentration: 70 wt%, manufactured by Adma techsCo.,
Ltd.),40partsbymassofasolidbisphenol Atype epoxyresin
(trade name: JER1002, softening point: 78 °C, solid, epoxy
equivalent: 200, manufactured by Mitsubishi Chemica | Corp.),
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100partsbymassofaliquidbisphenolAtypeepox yresin(trade

name: YD-128, softening point: 25 °C or lower, liquid, epoxy
equivalent: 190, manufacturedby ShinNikkaEpoxy S eizoK.K.),
and100partsbymassofabisphenol Atypephenoxy resin(trade

name: YP-50S,Tg: 84 °C, manufactured by Shin Nikka Epoxy Seizo

K.K.) were weighed and mixed, and the mixture was h eated and
stirred for 2 hours at a temperature of 110 °C in a 500-mi
separable flask. Thus, a resin mixture was obtaine d. Next,
440 parts by mass of this resin mixture was transfe rred into
an 800-mlplanetary mixer,and 6 parts ofadicyand lamidetype
curing agent (trade name: DICY7, manufactured by Mi tsubishi
Chemical Corp.)and 1 partby mass ofanimidazole typecuring
agent(trade name: 2PHZ-PW, manufactured by Shikoku Chemicals
Corp.) were added thereto. The mixture was stirred and mixed
forlhouratroomtemperature andthenwasdefoam edinavacuum.
Thus, a composition for a film-like adhesive was ob tained.
Subsequently, the composition for a film-like adhes ive thus
obtained was applied on a release-treated PET film having a
thickness of 38 pum, and the PET film was heated and dried for

10 minutes at a temperature of 100 °C. Thus, a film-like

adhesive having a size of 200 mm x 300 mm and a thickness of

20 pmwas obtained. This film was further heated for 3 hours
atatemperatureof120 °C,andtherebythefilmwasintentionally

subjected to partial thermal curing. Thus, a film having an

increased melt viscosity was produced.
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[0063] (Comparative Example 1)

First,154partsbymassofaslurry-likesurface- treated
sphericalsilicafiller(tradename:SC2050-KNP,si licaaverage
particle size: 0.5 pum, surface treating agent:
3-glycidoxypropyltrimethoxysilane, solvent: MIBK, s olid
contentconcentration: 70 wt%, manufactured by Adma techsCo.,
Ltd.),49partsbymassofaliquidbisphenolAtyp eepoxyresin
(trade name: YD-128, softening point: 25 °C or lower, liquid,
epoxy equivalent: 190, manufactured by Shin Nikka E poxy Seizo
K.K.),and30partsbymassofabisphenol Atypep henoxyresin
(tradename:YP-50S,Tg:84 °C,manufacturedbyShinNikkaEpoxy
SeizoK.K.)wereweighed and mixed, andthe mixture was heated
and stirred for 2 hours at a temperature of 110 °Cina500-ml
separable flask. Thus, a resin mixture was obtaine d. Next,
233 parts by mass of this resin mixture was transfe rred into
an 800-ml planetary mixer, and 0.8 parts by mass of a
triphenylphosphine type curing catalyst (trade name : TPP-K,
manufactured by Hokko Chemical Industry Co., Ltd.) was added
thereto. The mixturewas stirred and mixedfor1h ouratroom
temperature, and then was defoamed in a vacuum. Th us, a
composition for a film-like adhesive was obtained.

Subsequently, the composition for a film-like adhes ive thus
obtained was applied on a release-treated PET film having a
thickness of 38 pm, and the PET film was heated and dried for
10 minutes at a temperature of 100 °C. Thus, a film-like
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adhesive having a size of 200 mm x 300 mm and a thickness of

20 pm was obtained.

[0064] (Comparative Example 2)

A composition for a film-like adhesive and a film- like
adhesivewereobtainedinthesamemannerasinExa mple6,except
thattheintentionalthermalcuringprocessfor3h oursatl20 °C

was not carried out.

[0065] (Comparative Example 3)

A composition for a film-like adhesive and a film- like
adhesive were obtained in the same manner as in Com parative
Example2,exceptthatachain-likealicyclicepoxy epoxyresin
(trade name: EP-4000L, softening point: 25 °C lower, liquid,
epoxy equivalent: 255, manufactured by Adeka Corp.) was used

instead of the liquid bisphenol A type epoxy resin.

[0066] (Comparative Example 4)

First, 56 parts by mass of a solid cresol-novolac type
epoxy resin (trade name: EOCN-1020-70, softening po int: 70  °C,
solid,epoxyequivalent:200,manufacturedbyNippo nKayakuCo.,
Ltd.),49partsbymassofaliquidbisphenol Atyp eepoxyresin
(trade name: YD-128, softening point: 25 °C or lower, liquid,
epoxy equivalent: 190, manufactured by Shin Nikka E poxy Seizo
K.K.),30partsbymassofabisphenolAtypepheno xyresin(trade

name: YP-50S,Tg:84 °C, manufactured by Shin Nikka Epoxy Seizo
Co.,Ltd.),and93partsbymassofMIBKwereweigh edandmixed,

and the mixture was heated and stirred for 2 hours at a
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temperatureof110 °Cina500-mlseparableflask. Thus,aresin

mixture was obtained. Next, 445 parts by mass of t his resin
mixture was transferred into an 800-ml planetary mi xer,and 9
parts by mass of an imidazole type curing agent (tr ade name:
2PHZ-PW, manufactured by Shikoku Chemicals Corp.)a nd 2 parts
by mass of hydrophobic fumed silica (trade name: RY -200,
specificsurfacearea:100m 2/g,manufacturedbyNipponAerosil
Co.ltd.)wereaddedthereto. Themixturewasstir redandmixed
forlhouratroomtemperature andthenwasdefoam edinavacuum.
Thus, a composition for a film-like adhesive was ob tained.
Subsequently, the composition for a film-like adhes ive thus
obtained was applied on a release-treated PET film having a
thickness of 38 pm, and the film was heated and dried for 10
minutes atatemperature of 100 °C. Thus, afilm-like adhesive
having a size of 200 mm x 300 mm and a thickness of 20 MM was
obtained.
[0067] (Comparative Example 5)

A composition for a film-like adhesive and a film- like
adhesivewereobtainedinthesamemannerasinExa mplel,except
that 617 parts by mass of a slurry-like surface-tre ated

spherical silica filler was used.

[0068] The minimum melt viscosity, gelation time,

evaluation of voids after curing, and film properti es of the
film-like adhesives related to the Examples and Com parative
Examples were subjected to the following evaluation s. The
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results are presented in Tables 1 and 2.

[0069] (Measurement of minimum melt viscosity)

Each ofthe film-like adhesivesrelated to the Exa mples
and Comparative Examples was cut out into a size of 50cm X
5.0cm,andthefilm-likeadhesive pieceswerelami natedusing
a hand roller on a hot plate at a stage temperature of 70 °C,
and thus a specimen having a thickness of about 1.0 mm was
obtained. For this specimen, the change in the vis cous
resistance over atemperature range of 20 °Cto250 °Catarate
of temperature increase of 5 °C/min was measured using a
rheometer (RS6000, manufactured by Haake Technik Gm bH), and
fromatemperature-viscousresistancecurvethusob tained,the
minimum melt viscosity (Pa -s) and the minimum melt
viscosity-reaching temperature ( °C) were calculated.

[0070] (Measurement of gelation time)

Each ofthe film-like adhesivesrelated to the Exa mples
and Comparative Examples was cut outinto asize th atweighed
about2g,andthegelationtimeatastagetempera tureof180 °C
was measured according to JIS K6911 using a gelatio n testing
machine(tradename:AOE1,manufacturedbylmotoMa chineryCo.,
Ltd.).

[0071] (Evaluation of voids after thermal curing)

Each ofthe film-like adhesivesrelated to the Exa mples
and Comparative Examples was first adhered to one s urface of
adummysiliconwafer(aluminum-depositedsiliconw afer,8-inch
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size,thickness 100 pum)atatemperatureof 70 °Candapressure

of 0.3 MPa using a manual laminator (trade name: FM -114,
manufactured by TechnoVision, Inc.), and then using the same
manuallaminator,adicingtape(tradename:K-13, manufactured
byFurukawaElectricCo.,Ltd.)andadicingframe (tradename:
DTF2-8-1H001, manufacturedbyDiscoCorp.)wereadh eredtothe
surfaceofthefilm-likeadhesiveoppositetothed ummysilicon
wafer, at room temperature and a pressure of 0.3 MP a.
Subsequently,theassemblywassubjectedtodicing intoasize
ofl0mm x10mmusingadicingapparatus(tradename:DFD-63 40,
manufactured by Disco Corp.) equipped with a biaxia | dicing
blade (Z1: NBC-ZH2050 (27 HEDD), manufactured by Di sco Corp.
1Z2:NBC-ZH127F-SE (BC), manufacturedbyDiscoCor p.). Thus,

semiconductor chips were obtained.

Subsequently, the semiconductor chips were thermal ly
compressedonaglasssubstrate(10cm x10cminsize,thickness
700 pm) using a die bonder (trade name: DB-800, manufact ured
by Hitachi High Technologies Corp.) under the condi tionsofa

temperature of 120 °C, a pressure of 0.1 MPa (load 1,000 gf),

and atime of 1.0 second. The initial state in the film-like
adhesive after thermal compression was observed thr ough the
back surface of the glass substrate. Thereatfter, t his was
disposed in a dryer and was heated at a temperature of 180 °C
forlOminutestotherebythermallycurethefilm-| ikeadhesive.

The state in the film-like adhesive after thermal c uring was
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observedthroughthebacksurfaceoftheglasssubs trate. After

thermal compression and after thermal curing, the f iIm-like
adhesive was evaluated by checking whether voids we re
recognized by visual inspection, and a film-like ad hesivein
whichevenifvoidswererecognized,thenumberof voidshaving
a maximum width of less than 300 pm was less than 10, and the
voidsweresubstantiallynotexpandingandweredev elopinginto
voids that caused package cracking, was rated as " O", which
meant a superior product. On the other hand, after thermal
compression, the film-like adhesive was evaluated b ychecking
whether voids were recognized by visual inspection, and a
film-likeadhesiveinwhichevenifvoidswerereco gnized,the
number of voids having a maximum width of less than 300 pmwas
lessthan 10, butafterthermal curing, thevoidse xpandedand
developed into voids that caused package cracking, with the
number of voids having a maximum width of 500 pum or more being
10 or more, was evaluated as " X" as a defective product.
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[0072] [Table 1]
Composition Example 1 Example 2 Example 3 Example 4 Example 5 Example 6
Cresol-novolac type (solid) 56 - - - - -
Epoxy resin Bisphenol A type (solid) - - 40 40 40 40
(parts by mass) Dicyclopentadiene type (solid) - 56 - - - -
Bisphenol A type (liquid) 49 49 100 100 100 100
Chain-like/alicyclic (liquid) - - - - - -
Phenoxy resin Bisphenol A type 30 30 100 100 100 100
(parts by mass)
Dicyandiamide type curing i i 6 6 6 6
Epoxy resin curing agent
agent (parts by mass) | Imidazole type curing agent 9 9 1 1 1 1
Phenol type curing agent - - - - - -
Slurry-like surface-treated spherical silica filler
(solid content 70%) (parts by mass) 310 310 286 286 286 286
Hydrophobic fumed RY-200 2 2 7 - - -
silica (parts by mass) RY-200S - - - 7 2 -
Heat treatment (120 degrees/3 hours) Not Performed | Not Performed | Not Performed | Not Performed | Not Performed Performed
Silica filler content (mass%) 59.8 59.8 44.1 44.1 44.6 44.7
Amount of hydrophobic fumed silica filling (mass%) 1.5 1.5 15 15 0.4 0
Film properties O O O O O O
Minimum melt viscosity-reaching temperature (°C) 125 135 160 162 158 146
Minimum melt viscosity (Pa-s) 2000 2100 400 328 230 1500
Gelation time @ 180°C (sec) 165 185 193 194 191 180
Evaluation of voids after thermal curing O O O O O O
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[0073] [Table 2]
Composition Comparative Comparative Comparative Comparative Comparative
Example 1 Example 2 Example 3 Example 4 Example 5
Cresol-novolac type (solid) - - - 56 56
Bisphenol A type (solid) - 40 40 - -
Epoxy resin Dicyclopentadiene type
(parts by mass) (solid) i i i i i
Bisphenol A type (liquid) 49 100 - 49 49
Chain-like/alicyclic (liquid) - - 100 - -
(EZEQ%nyrL?;Q) Bisphenol A type 30 100 100 30 30
Dicyandiamide type curing i 6 6 i i
Epoxy resin curing agent
agent (parts by mass) | Imidazole type curing agent - 1 1 9 9
Phenol type curing agent 29 - - - -
Slurry-like surface-treated spherical silica filler 154 286 286 i 617

(solid content 70%) (parts by mass)

Hydrophobic fumed RY-200

silica (parts by mass) RY-200S

Heat treatment (120 degrees/3 hours)

Not Performed

Not Performed

Not Performed

Not Performed

Not Performed

Silica filler content (mass%) 49.9 44.7 44.7 0 75
Amount of hydrophobic fumed silica filling (mass%) 0 0 0 0 0
Film properties O O O O X
Minimum melt viscosity-reaching temperature (°C) 142 155 160 115 130
Minimum melt viscosity (Pa-s) 1187 107 100 30 11000
Gelation time @ 180°C (sec) 265 190 513 140 180
Evaluation of voids after thermal curing X X X X O




[0074] As indicated in Table 1, in Examples 1 to 6, the

content of the silica filler (D) was 44.1% to 59.8% by mass
relative to the totalamount ofthe epoxy resin (A) ,the epoxy
resin curing agent (B), the phenoxy resin (C) and t he silica
filler (D), which fell in the range of 30% to 70% b y mass as
definedin Claim 1. When the film-like adhesives w ere heated
from room temperature at a rate of temperature incr ease of
5°C/min, the film-like adhesives exhibited minimum me It
viscosities in the range of 230 Pa -sto 2,100 Pa -sina
temperaturerangeofhigherthan120 °Cand180 °Corlower,which
fellintherangeof200Pa -sto10,000Pa -sasdefinedinClaim

1. Thegelationtimeat180 °Caccordingtothehotplatemethod
definedinJISK6911was165secondsto195seconds ,whichfell
inthe range of 1 second to 200 seconds as defined inClaim1,
andtherefore thefilm-likeadhesivesexhibitedex cellentfilm
properties. Furthermore,despitethatthefilm-lik eadhesives
werecuredatahightemperatureinashortperiod oftime,such
as180 °Candl10minutes,thefilm-likeadhesivescouldbe cured

satisfactorily without any expansion of voids.

[0075] On the other hand, as indicated in Table 2, in
ComparativeExamplel,sincethegelationtimewas 265seconds,
which was longer than 200 seconds, voids were expan ded. In
ComparativeExample2,sincetheminimummeltvisco sitywas107
Pa- s,whichwaslowerthan200Pa - s,expansionofvoidsoccurred
aswell. In Comparative Example 3, since a silica fillerwas
notincluded,andtheminimummeltviscositywas30 Pa -s,which
was lowerthan200Pa - s, expansionofvoidsalsooccurred. In
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Comparative Example 4, since the content of the sil icafiller
was 75% by mass, which was higher than 70% by mass, and the
minimum melt viscosity was higher than 10,000 Pa -s, inferior

film properties were obtained.

EXPLANATIONS OF LETTERS OR NUMERALS

[0076] 1: WAFER

: ADHESIVE LAYER

: DICING TAPE

: SEMICONDUCTOR CHIP

: ADHESIVE LAYER-ATTACHED SEMICONDUCTOR CHIP
: WIRING BOARD

: BONDING WIRE

: SEALING RESIN

© 00 N o o A~ w DN

: SEMICONDUCTOR PACKAGE
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CLAIMS

1. A film-like adhesive comprising an epoxy resin ( A), an
epoxyresincuringagent(B),aphenoxyresin(C), andasilica
filler (D),

wherein the content of the silica filler (D) is 30 % to
70%bymassrelativetothetotalamountoftheepo xyresin(A),
theepoxyresincuringagent(B),thephenoxyresin (C)andthe

silica filler (D),

when the film-like adhesive is heated from room

temperature at a rate of temperature increase of 5 °C/min, the
film-like adhesive exhibits a minimum melt viscosit y in the
rangeof200Pa -sto10,000Pa - sinatemperaturerangeofhigher

than 120 °C and 180 °C or lower, and

the gelation time at 180 °C according to the hot plate
method defined in JIS K6911 is 1 second to 200 seco nds.
2. Thefilm-likeadhesiveaccordingtoclaim1,whe reinthe
film-likeadhesivecomprisesahydrophobicfumedsi licahaving
aspecificsurfaceareaaccordingtothe BET method definedin

JISZ88300f10m  2/gto300m  2/g,asatleastone ofthesilica
filler (D).

3. A method for producing a semiconductor package, the

method comprising:

a first step of thermally compressing the film-lik e
adhesiveaccordingtoclaimlor2andadicingtap eontheback
surface of a wafer having at least one semiconducto r circuit
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formedonthefrontsurface,andtherebyproviding
layer and a dicing tape on the back surface of the
asecondstepofsimultaneouslydicingthe wafera
adhesive layer, and thereby obtaining an adhesive
layer-attached semiconductor chipincluding the waf
adhesive layer;
athirdstepofdetachingthedicingtapefromthe
layer, and thermally compressing the adhesive layer
semiconductorchipandawiringboard, withtheadh
interposed therebetween; and

a fourth step of thermally curing the adhesive lay

4. A semiconductor package obtained by the method f

producing a semiconductor package according to clai
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