1 SPECI FI CATI ON METHOD OF MANUFACTURI NG SEM CONDUCTOR DEVI CE AND

SEM CONDUCTOR DEVI CE TECHNI CAL FI ELD [ 0001] The present invention
relates to a nethod of manufacturing a sem conductor device and a
sem conduct or devi ce. BACKGROUND ART [ 0Q002] In recent years, as
el ectroni c devices are becom ng nore sophisticated, there is a strong
demand for sem conductor devices t Lncreasingly highly dense
and integrated, and efforts are t#%@cgg&ﬁaT He to make seni conduct or
devices (hereinafter also referred to as "sem conductor package" or
"package") to be higher in capacity and density. To satisfy such
demands, for exanple, a lead on chip (LOG structure in which a |ead
frame is MFEPEIOSNMANEERS LORENE { BEMBEON) DEYE AR SEMA[QYDUCTOR
referred to as "sem conductor chip” or_"chip") is enployed. In the
LOG structure, since a senm conductor #¥FeHeht and a | ead frane are
conbi ned, adhesion reliability at the joining area significantly
affects the reliability of a semiconductor device. 25[0003] In the
past, an adhesive paste has been used to adhere a 2
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TECHNICAL FIELD
[0001]
The present invention relates to a method of manufacturing a

semiconductor device and a semiconductor device.

BACKGROUND ART
[0002]

In recent years, as electronic devices are becoming more
sophisticated, there is a strong demand for semiconductor devices
to be increasingly highly dense and integrated, and efforts are thus
being made to make semiconductor devices (hereinafter alsc referred
to as “semiconductor package” or “package’”) to be higher in capacity
and density. To satisfy such demands, for example, a lead on chip
(LOC) structure in which a lead frame is adhered on a semiconductor
element (hereinafter also referred to as “semiconductor chip” or
“chip”) is employed. In the LOC structure, since a semiconductor
element and a lead frame are combined, adhesion reliability at the
joining area significantly affects the reliability of a semiconductor
device.

[0003]
In the past, an adhesive paste has been used to adhere a

semiconductor element to a lead frame, but it was not always easy



to apply the adhesive paste in an appropriate amount, and therefore
there were cases in which the adhesive was squeezed out to the

peri phery of the sem conductor elenent. [0004] 5To solve such a
problem for exanple, in the LOC struct@re, a filmtype adhesive

i ncludi ng an adhesi ve coated on a heat-resistant substrate, such as a
hot nelt-type adhesive filmusing g polyimde resin or the |like, has
been used°(ZFRFY éﬁ‘&nﬁﬁ@?sﬂé?é?ast’?ﬁ P&t Rt 2RRERT O ProPBhe R tirdetore
hot nelt-type adhesive filmneeds to be applied 10 under the high
t enper at GRBICafidr e hed e dr ! tHer wdice achssd vien i EAURPERAJRRS] %9 the
sem conductor_elenents and |lead frames is thermal damaged. [0005] In
addi t i onPeFRPRABY ret efite ST CHTHITOT d¥Me84,- there have 15 been

sem conduct or devices that stack a sem conductor el ement on anot her

seni condlefeflel ement in multiple layers, thereby naking

sem conductor devices smaller, thinner and larger in capacity. In

such emnm conduBe oo tew i vudl & mobdgnef foheckempler abe, thehdQis s tofucamre,
organi ¢ substrate, such as a bisnaleimde triazine substrate or 20 a
pol yi m de Silpsttvaeeadiesive ieadidgng 4t Adseshvaobinedense antomgaiistant
substrates, it has becone an inportant technical problemto avoid the
occurr ensebstrztackiumh esusedobymabsoryme athiestionee fiihwi deindes polyimide
sem conductor device during the infrared reflow for soldering the

sem conduesbn caevhe @i kapcthds bdas useen( fatadambas, parfercid aatyn Hddument
adhesive for sem conductor elenents plays a very large role in such a

t echni cal) pr cldwerme{,0806h a Bot meltTheporaggirisd veubsit ateezdssed ba applied
sem conductor devices with a chip on chip (COC) structure in which a
semlgondustier tHemah temséaskete pramnohbesfses ohiGieoe ehesenin hihich
multiple layers is not oriented for adhesion in a high tenperature

due to tReghndéfis Dfy heali deslsiice 1eneempated Wehh arhead {sarmerddl
addition, 1n a sem conductor device with a COC structure, the

sem condygshoge®! ement becones thinner as the seniconductor device
beconmes thinner, and therefore thus far a problem occurs where the

sem condygp@sy el ement is significantly warped at a high adhesion

t enper at ur e. Lrom this, the denmand is

In addition, in the recent semiconductor devices, there have
15 been semiconductor devices that stack a semiconductor element on
another semiconductor element in multiple layers, thereby making
semiconductor devices smaller, thinner and larger in capacity. In
such semiconductor devices, instead of the lead frame, the use of
an organic substrate, such as a bismaleimide triazine substrate or
20 a polyimide substrate, is increasing. With such an increase in
ocrganic substrates, it has beccme an important technical problem to
avoid the occurrence of cracking caused by absorbed moisture inside
the semiconductor device during the infrared reflow for soldering
the semiconductor device, and it has been found that particularly
25 the adhesive for semiconductor elements plays a very large role in
such a technical problem.

[0006]



10 intensifying for a filmlike adhesi ve capable of better than ever

t her noconpressi on bonding at a | ow tenperature. As such a filmlike
adhesive, a hot nelt-type adhesive filmmade of a m xture of a
thernoplastic resin and a thernosetting3resin has been suggested (for
exanple, refer to Patent Reference No.2 to No.4). 15[0007] Patent

Ref erence No. 1: Japanese Lai d- open Pat ent éﬁﬁlic tion Publication No. .
HO6- 264035 Pat SRt REFELENTEPN 22 UIgP dikeS ¥ G yetr Ba¥eRes with a chip
Publ i cati on No. 2002-121530 20 Patent Reference No. 3: Japanese
Laid-opeﬁnF%?%mt“¥%ﬁlﬁEéPFBHr%bgl?@é?h2§6%@@‘#55%ﬁ?‘ﬁé?é?@ﬁ@% I stacked
Japanese Lai d-open Patent Publication No. 2003-096426 25 DI SCLOSURE

OF THE | RVENT Y GEOSFOonduEsem $ e Hp v hiPEe dviets 81 pownidigented
standpoints. Firstly, in Patent Document 2, since a polyimde resin

and an epexypdhesiionate agsgh 4smAerabEADslvestP Cheenferiny Beat resistance
thernosetting resin, respectively, such an adhesive filmis excellent
in héat resparaficeitdnd Lepdabidng.y, I5 dddiciore ithe sehicondedsir yevdce
| owered first in a high tenperature state, and, furthernore, the

m ni num weth &iubsitrpctarki ghhe tsanigandigtdn ¢lbacohebeden¢sitgninngr as
a low tenperature and thus adhesion at a | ow tenperature of about

from 80 theosdiilcdhdiscithf Miegike, bandmehetlefrorer t kedethsrafprebimns iffar a
that it is difficult to apply to a 10 sem conductor device in which

sem condpebbicrel events wherd Hihe amthistoacked oirn efahenpl #s| aygnsficantly

[ 0009] Secondly, in Patent Reference No.3, a resin including

t he mai nweeppanent a ofiigic radhes irarb eipas ad utrker NDpdmsthics r eHen denamda is
|l ow glass 15 transition tenperature is used to inprove the

wet tiabi | i hyensiaylmy fenperftlu-a,i keutadhdeeveocapebl arge badteatltiian ever
wei ght of the thernoplastic resin, the fluidity of the filmtype

adhesi veth8rh@8omenss ¢ Do bordnateat Bel i fleairnet ure .| enelsueaused 1ay-11ike
circuits provided on an organic substrate, and therefore there are

probl emsaliRethaé, 20 KaWind Bs-Hygymidandrd vid akilngmksel babhemi Rt @€ USE &
a high tenperature. [0010]
thermoplastic resin and a thermosetting resin has been suggested (for
example, refer to Patent Reference No.2 to No.4).
15 [0007]
Patent Reference No.l: Japanese Laid-open Patent Application
Publication No. H06-264035
Patent Reference No. 2: Japanese Laid-open Patent Publication No.
2002-121530
20 Patent Reference No. 3: Japanese Laid-open Patent Publication No.
2002-256235

Patent Reference No. 4: Japanese Laid-open Patent Publication No.

2003-096426

25 DISCLCOSURE COF THE INVENTION
[0008]

However, the related art described in the above references have



Thirdly, Patent Reference No .4 describes an adhesi on nenber

i ncluding two ki nds of adhesive |ayers of an adhesive |ayer A having

a hi gh adhesion force during thernosetting and an adhesive | ayer B 25
havi ng a hi gh interconnect-enbeddi ng prdperty, but, since the

adhesi on nmenber includes the adhesive layer B with a | arge anmount of
flowto i nprove the interconnect-enbedding property, there remains 5 .
a probl ef°PH FﬁétlFﬁéogﬁﬂ%%Ei?EﬁqhﬁhﬁﬁfQ#ﬁQW%ﬂ%ﬂﬁuﬂQdP81Pﬁé- Firstly, in
peri pheries of sem conductor el ements could not be suppressed. [0011]
Four t hl y Pa&erét RBgUIenEl 40 TUHET deRed ViR £RSiReaBBntRMPYFY sresin are
| ow- nol ecul ar -wei ght thernosetting conponent is increased so as to
provi de PEEERT ¢, tharstabyp sdiiicnaat? AgdihELarnpeebhild inesfiayefesreaively,
organi ¢ substrate, but the flexibility of the filmlike adhesive
becomes @gfhcireatheahde fidmefpracel lenh iadwalyrpelekpeet aaditritiakid iy,
case in which dicing tape-attached adhesive filns are | am nated 10 on

t he rear batir $seee dtheamgdterisroshey liskdowgrpdobl esi virl b bégrtanpanaiture
the filmlike adhesive beconmes liable to fracture. [0012] The

obj ect oftehe,pesdenfurtherndéon itha aipriovindecd tnwtibodsoty is high, the
manuf acturi ng a sem conduct or devi ce capabl e of adhering 15

sem condwetbrbel theiiesc et deSuppant ateallew tempapahtragnd thus adhesion
sem conductor el enents, such as |ead frames, organic substrates or

the |i keateselow neapeebatireed§y dboutt Epprrad frietpahfe W tibodt £ aemDE Ngind
t he adhesion property and workability and of suppressing the
occurrencacebfypbdsheta aldi problemhénobhctitofid ke fifdvanti 8 4 pP2P to a
to provide a sem conductor device which is nmanufactured by the above

met ool okefiBuhact st Nge i &enirc tduet eendevheacadd exeeéh®fNtartd thin and

reliability. [0013] According to the invention, there is provided a
met hod oktacked in multiple layers.
[0009]
Secondly, in Patent Reference No.3, a resin including the main
component of acrylic rubber as a thermoplastic resin with a low glass
15 transition temperature is used to improve the wettability at a low
temperature, but, due to the large molecular weight of the
thermoplastic resin, the fluidity of the film-type adhesive is too
poor to eliminate the difference in level caused by circuits provided
on an organic substrate, and therefore there are problems in that
20 cavities remain and flaking is liable to occur at a high temperature.
[0010]
Thirdly, Patent Reference No.4 describes an adhesion member
including two kinds of adhesive layers of an adhesive layer A having
a high adhesion force during thermosetting and an adhesive layer B
25 having a high interconnect-embedding property, but, since the
adhesion member includes the adhesive layer B with a large amount

of flow to improve the intexconnect-embedding property, there remains



25 manuf acturing a sem conductor device conprising a sem conductor

el ement and a support nenber adhered to the sem conductor el enent
through a cured material of an adhesive film wherein the nmethod 6
conprises the steps (a) to (d) in this érder; (a) preparing adhesive
filmattached sem conductor el enents; (b) thernoconpression-bondi ng

t he adhesive filmattached sem conductor el enents tq the port, ,
ronber o8 BEPHIPDbE A it 8 RUGAGACEGP Tpatt TR RIS Sar et 1o L RG: ipperes
filmattached sem conductor el enments and the support nenber; (c)
heating & dsﬁ%g%éﬁl%% ‘%i@“‘“‘sréfrﬁ é’d?’rﬁx?gtné’rt Sr CURRAESSFt he adhesi ve
filmattached sem conductor elenents and the support nenber using a
pressurii@@lﬂﬂuid so as to proceed with curing of adhesive film and
(d) electrically connecting the adhesive 10 filmattached

seni conduct or EPBRERLE, #hdCthedsipporac repperered imaehishgheofontent of
manuf acturing a sem conductor device according to the invention, by
condutt i Aglevemal epulay—wiiHdatiheyesetsiags aPMpPRgnt hes sk R tSer as
part after the step (b) of thernobconpression-bonding the adhesive

film attheheecseds ddnddétyr tBerdhyeitininetine thepbrifansmser intkevel on
generation of voids inside the adhesive filmcan be suppressed and

cavi ti esahroxdrnigisabbiceschedrweahe fidenthadive df timeahtlnhbike adhesive
sem conductor elenments and in the interface between the adhesive film
and the bappoes dafivererdanabd theétethrdhitscensehs sl ¥ bemekhectadtthat, in
that, since the adhesive filmis not conpletely 20 cured, instead,

cur ed toat beseximnthidlatdidiencpdhesiaetbcharcadhbeisof fehed core Mawdathated
by further heating in the thernoconpression bondi ng process (b), by

per fidr m og phessan zarifanet ofed herfan bh hieatlike ata peviamewilddur in
the pressurized curing process (c), the adhesive filmcan be further
cured anghavvelde SPi bs-1:0kd eqdhes ivel decamesf illibb2s €avikhesuré0014] 7
to the invention, the pressurized fluid may be a pressurized gas.

[0015] [0012]In the nethod of manufacturing a sem conductor device
according to the invention, the pressurized fluid may be pressurized
air. The object of the present invention is to provide a method of

manufacturing a semiconductor device capable of adhering
15 semiconductor elements and a support member for mounting
semiconductor elements, such as lead frames, organic substrates or
the like, even in a relatively low temperature range without damaging
the adhesion property and workability and of suppressing the
occurrence of voids. In addition, the object of the invention is
20 to provide a semiconductor device which is manufactured by the above
method of manufacturing a semiconductor device and excellent in
reliability.
[0013]
According to the invention, there is provided a method of
25 manufacturing a semiconductor device comprising a semiconductor
element and a support member adhered to the semiconductor element

through a cured material of an adhesive film, wherein the method



5[ 0016] In the nmethod of manufacturing a sem conductor device
according to the invention, the step of heating and pressurizing the
sem conductor part (c) may conprise placing the sem conductor part
conposed of the adhesive filmattached $em conductor el enents and 10
t he support nmenber in a pressure vessel, and heating and pressurizing
t he sem conductor part using the pressurized fluid.,6 [0017 _ In .
t he met h68VBF LRERU %tsﬁlepﬁg?%) danlddntudiors QEdFEe GPcBraPAGiRe adesive
i nvention, the step of heating and pressurizing the 15 sem conduct or
par t (c)fﬁé?“ﬁétéﬁg@ﬁc§%ﬁP%ﬁRéQCFQRa?ﬁﬁWﬁQﬁadn( ) a heating
tenperature of nore than or equal to 80 C and | ess than or equal to
180 C, atRerBPRgMBFresstere RInNdHe thrapdes sudil lioagtached ek qagiictor
than or equal to 10 MPa, and a pressurization tinme of nore than or
equal to®ieRpRLEctaifdY ¥RPPRAMYRORYFA 2fot TP RITUReseMPOPIIRUG O part
In the nmethod of manufacturing a sem conductor device according to
t he invengfenofbeeradhemri v éf?il(rrsr)atit@@@ﬁlda@mégpndh@tgnh%hem@ﬁs land the
may have the viscosity of nore than or equal to 10 Pa.s endl ess than
or equal stippre0DONEhey ;at{ cf heea ehpe radupre o ul DYDY the $801Gnductor part
25[0019] In the nethod of manufacturing a sem conductor device
accor di ngad8 sf ephofadiestivy Hnlderidsshedz sagichedsendc onbretrors pard the
(c) , and therefore no void with a dianeter of nore than or equal to
30 pm i sspppeehimaemisirdesihe aaghessueited Mlafideso tadset stpapdee)d with curing
conducted. [0020] 5In the nethod of manufacturing a sem conduct or
devi ce acfoadhagite fhbri nueht (dDn,elidvrrddiaddiyvvechnkntiny thel adeesive
(meth) acrylic resin. [0021] In the nmethod of nmanufacturing a
semigondicl aratexrtieed asaol chmdudtod ke drevest aod, thhesaghest vieetibdm
may include a resin including

In the method of manufacturing a semiconductor device according

to the invention, by conducting the step (c) of heating and
pressurizing the semiconductor part after the step (b) of
thermocompression-bonding the adhesive film-attached semiconductor
15 elements to the support member, the generaticn of voids inside the
adhesive film can be suppressed and cavities in the interfaces between
the adhesive film and the semiconductor elements and in the interface
between the adhesive film and the support member can be fiiled. This
results from the fact that, since the adhesive film is not completely
20 cured, instead, cured to the extent that the adhesive film can be
softened or moved by further heating in the thermocompression bonding
process (b), by performing pressurization together with heating at
the same time in the pressurized curing process (c), the adhesive
film can be further cured and moved so as to remove voids and fill
25 cavities.
[(0014]

In the method of manufacturing a semiconductor device according



10 a (nmeth) acrylic resin, wherein the (neth) acrylic resin has the
amount of nore than or equal to 10% and | ess than or equal to 50%

wWth respect to the total anount of the resin. [0022] I n
t he met hod of manufacturing a sem conductor device according 15 to

the invention, the adhesive filmmy further include a theosetting

resin. [

20235 , .1 n the nethod of fa%;uring a_sem conduct or
devi ce atCoFBPng TS Hhe™i n %t&ﬁﬁsqw%\%ﬁm alPyl 't TeBTn° ey Havdas-
t he amount._of nore 20 than or equal to 10 parts by mass and | ess than
or equaII981§é0 parts by nmass with respect to 100 parts by mass of
the thernosetting resin. [0024] . In the nethod of . )
manuf act uri ng a" B® PEMEBAACE AdEGrUPRPLEBNEHEt PRI CERCIHIing
step of preparing the adhesive filmattached 25 sem conductor _
el ement stPafheokPreRESORhet B gpise g yiass! ((Hayld mayhPs Braepurinededir-
surface of a wafer so that the wafer so as to the adhesive film and
the di ci A§0L8pe are lanminated in this order: (a2) dicing the
waf er and the |am nated dicing tape-attached adhesive film and 5(a3)
peel i ng t he di énridpetmpehed pLgwpraf ack vraing aAcadhesdvet ¢f devaceadwrding
sem conductor el enent. [0025] There is provided a
sem condtict bhedévvert hamuf dlet ustezb byt theatdlhgyendepiredsokizhag the
i nvention.
semiconductor part (c) may comprise placing the semiconductor part
composed of the adhesive film-attached semiconductor elements and
10 the support member in a pressure vessel, and heating and pressurizing
the semiconductor part using the pressurized fluid.
[0017]
In the method of manufacturing a semiconductor device according
to the invention, the step of heating and pressurizing the
15 semiconductor part {(c) may be conducted under the condition of a
heating temperature of more than or equal to 80 °C and less than or
equal to 180 °C, a welding pressure of more than or equal to 0.1 MPa
and less than or equal to 10 MPa, and a pressurization time of more
than or equal to 1 minute and less than or equal to 480 minutes.
20 [0018]

In the method of manufacturing a semiconductor device accoxrding
to the invention, before the step (a) is conducted, the adhesive £ilm
may have the viscosity of more than or equal to 10 Pa-s and less than
or equal to 1000 Pa's at the temperature of 100 °C to 150 °C..

25 [0019]

In the method of manufacturing a semiconductor device according

to the invention, voids and cavities are reduced by conducting the



10[ 0026] According to the invention, it is possible to obtain a
met hod of manufacturing a sem conductor device capabl e of adhering
sem conduct or el enents and a support nenber for nounting

sem conductor elenments, such as |ead frd&nmes, organic substrates or 15
the like, even in a relatively | ow tenperature range w t hout danagi ng
adhesi on property and workability and of suppressing the occurrence
of voi ds?"e?ﬁ aédf{?%h?ga% rifi TP Ho- 4 M itz\?eﬁte%ﬁf’ngtJCFgrpB%FbF%)toand

obtain a sem conductor device which is manufactured by the above

et hod oF DRERGPEELRR i FRy-oh "aaR & AT RT Qv MEESahiP Ry oot £A 39 um is
reliability. BRIEF DESCR PTION OF THE DRAW NGS [ 0027] _
TheabovePdBS8PT beldhie ctiamhaferGojfddis adhgratber $&¢p c 5 sfpnducted.

advantages will become further evident with reference to the
pr ef er abllBBABbdi ment sdescri bedbel owandt heacconpanyi ngdr awi ngs bel ow.
10 Fig. 1 is a cross-sectional view show ng an exanple of the process
of prleperei ng &nthghHesived of manatfegtied ngehbenhdorderter eéapace according
Fig. 2 is a cross-sectional view show ng an exanple of the state 5 of
t he sem toridgcinyenievdee thetesihasiae hiskmmeyniprdssicon (heht) agrplbcessin.
Fig. 3 is a cross-sectional view show ng an exanple of the state of
t he sem ¢BAdLELt or device after the pressurized curing process. Fig. 4
is a cross-sectional view showi ng an exanple of the state 10 in which
an adhesi ve fiImtaetracsiied] s€macafdatuoinglaenicanduat stidpolteredrerding
are placed in a pressure vessel.
to the invention, the adhesive film may include a resin including
10 a (meth)acrylic resin, wherein the (meth)acrylic resin has the amount
of more than or equal to 10% and less than or equal to 50% with respect
to the total amount of the resin.
[0022]
In the method of manufacturing a semiconductor device according
15 to the invention, the adhesive film may further include a
thermosetting resin.
[0023]
In the method of manufacturing a semiconductor device according
to the invention, the (meth)acrylic resin may have the amount of more
20 than or equal to 10 parts by mass and less than or equal to 100 parts
by mass with respect to 100 parts by mass of the thermosetting resin.
[0024]
In the method of manufacturing a semiconductor device according
to the invention, the step of preparing the adhesive film-attached
25 semiconductor elements (a) comprises the steps (al) to (a3) in this

order;

(al) laminating a dicing tape-attached adhesive film over a



Fig. 5is a cross-sectional view explaining an exanple of the state
after the wire bondi ng process. Fig. 6is a

cross-sectional view explaining an exanple of the 15 state of the

sem conductor device after the encapsul &ing process. BEST MODE FOR
CARRYI NG QUT THE | NVENTI ON [ 0028] Herei nafter, the nethod of

manuf acturing a sem conductor 20 device and the sem conductor device_,
accor di n§<ed %‘Wég?%é%ﬁ iao‘ﬁaﬁ‘ﬂ IS%EEBEsEIF? SIASReR PP E#et AT fiin
invention relates to the nethod of manufacturing a sem conductor

devi ce cBRPr FEENEIa1RENF*BPARER oreTIE RS dhFPd SsQERSEY nenber

adhered to the sem conductor el enent through a cured material of an
adhesi ve filn1(ﬁﬁér%&?ﬂ@%éjﬁbﬁﬁgarzﬁn@dﬂﬁ?ﬁ@é%n@ﬁéds@éﬁ%n%éﬁaRQTQQBaChed
in this order; (a) preparing adhesive filmattached sem conduct or
eIenents?dbﬁflﬁﬁefﬁgﬁbnﬁﬁ%ssion-bonding t he adhesive filmattached

sem conductor 11 elenents to the support nmenber so as to obtain a

sem conduct or padt Redbied the didhew vare [offatragietioséprBoaduadlaesive
el enents and the support nenber; (c) heating and pressurizing the

seni condfiéiwraphachaddecnt cenducidie s hamentl.m at t ached semni conduct or

el ements and the 5 support nmenber using a pressurized fluid so as to
proceed WIDRBS¢uri ng of adhesive film and (d) electrically connecting

t he adhesive filmattached sem conductor el enents and the support
menber. AccordiThgréois pergwiesent senendndnctor deyipessebhEatbundd & the
a met hod of manufacturing a sem conductor device capable of adhering

10 sem cabhduet netkbénehtshanchwerstiippart nmenber for nounti ng

sem conductor el enents, such as |ead frames, organic substrates or

the 10 kefoegen in a relatively | ow tenperature range, such as bel ow

150 C, without damagi ng adhesi on property and workability and of
suppressi ng t hecesedifignae tak vovastidm, addiki possibiee eNMbBeAdHcd eethod

of manufacturing a semiconductor device capable of adhering
semiconductor elements and a support member for mounting
semiconductor elements, such as lead frames, organic substrates or
15 the like, even in a relatively low temperature range without damaging
adhesion property and workability and of suppressing the occurrence
of voids. In addition, according to the invention, it is possible
to obtain a semiconductor device which is manufactured by the above
method of manufacturing a semiconductor device and excellent in

20 reliability.

BRIEF DESCRIPTICN OF THE DRAWINGS
[0027]
The above-described objects and other objects, characteristics
25 and advantages will become further evident with reference to the
preferable embodiments described below and the accompanying drawings

below.



15 device according to the invention is characterized by being

manuf actured by the above nethod of manufacturing. Thereby, it is
possible to obtain a sem conductor device which is excellent in
reliability. Hereinafter, the inventionlh || be described in detail.

[ 0029] 20The net hod of manufacturing a sem conductor device according

to the inventign includes the process of preparing adhesive

fil mattached géﬁfcgnaﬁc?o?r%ﬁégﬁﬁﬁ§9?Qﬁ% VH%% ﬁpﬁ%&§§ 8 prépatengt the
adhesive filmattached senjconductor elenments is not particularly
limted BAREER PhcPHBBSIFU1I XA S 1Y Sret oy 3of-25dRer SRE-gAnductor
adhesive 25 filmon the rear surface of a divided sem conductor

el enent , €&RBSR et hod of appl yi ng an adhesive filmon the rear

surface of a wafer in a uniformthjckness using a spin coater or the

li ke and then 8i€F rfglS B2CEOSRTF XS HERIE oV 1Y ShemtindhiR exprBhrtdHethe state
vi ewpoi nt of conplication of the processes, a nmethod conprising the

st eps® of cfalthet sepagyndnehpr g 6iFs refitsis theddhergiogprprppaienabpeding
(al) lam nating a dicing tape-attached adhesive filmover a 5 rear
surface ptoge@g@ter so that the wafer so as to the adhesive film and

the dicing tape are lam nated in this order; (a2) dicing the

waf er and the Fagi fate@ dresssecipeondlt dthedhadtiosi ae ekamplearfdthe state
(a3) peeling the dicing tape off so as to form an adhesive 10

fil m att aféhebeseantomudictiorr elesnegw after thal phesghrazed ogsriser timrass.
vi ew expl ai ni ng an exanpl e of the process of prepareing adhesive
filmattached Begl donsuctoosetsnentaidlsvsawwhowing gn ekamphe afethelstate
thereof will be described below [0030] 15The nethod of nanufacturing

a seinf conduehbdchdani séhasitwes df Hign-tac tHamhddnsentiiconduatbrdesehdet and a
process of thernoconpression-bonding the adhesive filmattached

sem condgchpbrel esmbeés doe thbasippar ta Eeiirsovasskd.obtain a

sem conductor part made of the adhesive filmattached sem conduct or

el ements and thegsuppes b SEddersd@)ioddl 2etvhexphes MR 88SinPNe of the
bondi ng process, a conventional chip nounter or the |like are used,

and exanpkgsecOhrtbe tHEIFDESMURETIPHRRRESNG process include a
nmet hod of placing the support nmenber on a hot plate and then pressing

it with the adhesi ve ifd !ar&ﬁéé@cé&&isﬂglcqmewcw%wi@mﬂan axaRbNeth Ofthe
transferring heat through a pressing jig while 25 pressing the

adhes vesthtar&f tarhednd ePhaaRdYst @&y S 0RhENEnSLPROT L ¢ ﬂ?c_ftﬁﬁ‘r’ocess .

or the conbination thereof, or the like. The tenperature condition of
t he t hernoconpressi on bondi ng process is

BEST MODE FOR CARRYING OUT THE INVENTION
[0028]
Hereinafter, the method of manufacturing a semiconductor

20 device and the semiconductor device according to the invention will

be described. Amethod of the present invention relates to the method

of manufacturing a semiconductor device comprising a semiconductor

element and a support member adhered to the semiconductor element

through a cured material of an adhesive film, whexein the method
25 comprises the steps (a) to {(d) in this order; (a) preparing adhesive

film-attached semiconductor elements; (b)

thermocompressiocn-bonding the adhesive film—attached semiconductor



13 not particularly limted, but are preferably fromnore than or

equal to 60 C and less than or equal to 180 C, and nore preferably
fromnore than or equal to 80 C and less than or equal to 150 C. By
perfo ting the thernoconpression-bondi nfl process at a tenperature 5
nore than or equal to the above nentioned lower limt, the adhesion
filmattached ﬁenicoqguctor e eqﬁﬂg and the_support nenber ar e

suf fi ci eftFYeRGRer e d; P afdPPrE Sefst 451 bR GItdHe GagfBspghcuctor part
{;;g;ggﬁgg gdogemeor i3 Bre & %g-g.ﬁtftg%ﬁ%ﬁg%%gi%%%dﬂgiié?gelements and the
t her noconpr essi on-honding at a tenperature |ess, than or equal to the
above meRPPBAREE TPIMRGT A i ()t DR RENQASRBESBFUF het Y p6r BembhbRiuahar part
t he adhesion filmattached sem conductor elenment i s suppressed, and

t her ef or Bag@hesi bhei adkembied Wt 1drechedi seMAgorABRTaghesswnts and the
positions. Furthernore, by performng thernmoconpression-bonding 15
process GHPROYEMFBIRAIFEINEGSSPrREAVSEZRQFHIVIiCoSe FE BBRROGRSS VoR Furing
upper limt, the_curing of the adhesive filmis suppressed, and .

t her ef or eft pdhaghesi feln} | aneardbee ianied apl live gONRGCAABIpERS sadhe s hve

in the pressurized curing process (c) so as to renove voids and fil
caviti esfilm-atddached, sehecondrcipndilldmemtsf ankle thikesnbponpreeshon. 20
is not particularly limted, but is preferably fromnore than or

equal to CAdceetionpsodid: pessenthanvent equalittis Ossebdads, okiriimemethod
preferably fromnore than or equal to 0.5 seconds and | ess than or

equal toof mepuhdstuBinges f semi cundudEram devpces sapabbendifngdpentess

at atime nore than or equal to the above nmentioned lower limt, the
adheld) ons2hitohduat bachbehaens comil uc tsarppelremertibanrd folremsuppbnd

menber are sufficiently adhered, and thus the separation of the

adhesi onstil geatitatbe e sam oo dytichr ael bemdhtf dasnesyppregastd shbbstingptide or
14 transportation. In addition, by performng the

t her nocofgpeesskON-h@diiAga ProicaSiSrAly Aol PEmpesSt lihara@igegqeathtas e ow
above upper limt, the curing of the adhesive filmis suppressed, and
therefor@sbhecadwhﬂslw@tfdéma@iag; keierved byopeatingnangdobkability and of
pressurizing in the pressurized curing process (c) so as to renove

voi ds anduppkbssanytdmRSoctir AElkd bNvoide, pressader Lo dichbdendfconductor
t hernoconpression is not particularly limted, but is preferably from

nor € § hape@k c8aHakotQidg kEs & 1RantiRan i@r egwaktkeitelPBy BAIhgOre

preferably fromnore than or equal to 3 kPa and | ess than or equa
manufactured by the above method of manufacturing. Thereby, it is
possible to obtain a semiconductor device which is excellent in
reliability. Hereinafter, the invention will be described indetail.
[0029]

20 The method of manufacturing a semiconductor device according
to the invention includes the process of preparing adhesive
film-attached semiconductor elements (a). The process of preparing
adhesive film-attached semiconductor elements is not particularly
limited and can include, for example, a method of adhering an adhesive

25 film on the rear surface of a divided semiconductor element, and a

method of applying an adhesive film on the rear surface of a wafer

in a uniform thickness using a spin coater or the like and then dicing



10 to 0.5 MPa. By perform ng thernoconpression-bonding process at a
pressure | ess than or equal to the above nentioned upper limt,
fracture of the sem conductor elenent is suppressed. In addition, by
perform ng the thernoconpressi on-bondi ntZ process at a pressure nore
than or equal to the above nmentioned lower |imt, the adhesion 15
filmattached, sem conductor el enent d the support, menher are, )
suf fi ci eftt P HaMIEE O afd SPRAS  t lét'szf?ié%{"-]?%n" WH%&%&%&‘P‘B&“CEUO“ of
filmattached sem conductor el enment i s, suppressed durin

t r anspor FBEi BROCEF®Frerd MAEOSuFRBPT L AbiB el %s’%&ﬂsnotfhégihv%?ntﬁaéd RENP WD
al so include organi ¢ substrates, such as a_bisnmaleimde triazine 20
subst r at BE6PYalPot i i eedetibst Mne Phed Sk@R8rs havi ng seni conduct or

el ements, spacers or the |ike stacked in one or nore |ayers on the
organi ¢ substratdl jOOFIRtIHE areticdddofaranat heched ngdke sEYR doldudver 2
devi ce according 25 to the invention includes the process of hea;in%.
and pr esE02F 5L adfe ofedi WOIRILGCoENphrthemmad egf sphas d¢hébpvadhesive film
filmattached sem conductor elenments and the support nenber using a
pressuri2ed ths figing skars axe pragdeeded th chipngrderadhesive film

In the nmethod of manufacturing a sem conductor device according to

the invention, (&%) cbidiugt ithg wagepranddheoflaheantad dhdipy dsna-atitaghed
t he sem conductor part (c) after the process of 5

t her nocoaphessvent bbondiangd t he adhesive fil mattached sem conduct or

el ements to the support nenber (b), the generation of voids inside

t he adhesive fi(&®3 ceer b uppr esisdchaqandpeaviffi es Ba thefonhesnd amdlsesive
bet ween the adhesive filmand the sem conductor elenents and in the

i nt &rf acéibetaeenchdd seitesinddidmmedrthetiie support nmenber can be 10
filled. This results fromthe fact that, since the adhesive filmis

not conpl et el yaTthi®bgh izngiread -sevtednad ey exdpdntintihat ahhexathiesiofe the
filmcan be softened or noved by further heating in the

t hei nocoppresss @ posghnging eereS iB) £i by-perdaidd BempEesauEt dgAldlehent s
together with heating at the sanme tinme in the pressurized curing 15
process {§)shdde adhesyver fidHa Gate sf whkhebrcuied BRAdJEBYLILSD Bl ow.
to renmove voids and fill cavities. [0032] Fig. 2 shows a
cross-secppoppl view explaining an exanple of the state of the

sem conductor device after the thernoconpressi on 20 bondi ng process

(b) 1and Fig. 3rsdows: i< oeSaagtehtOnA ny L WeXBballLRE r e SRR QM ing
the state of the sem conductor device after the pressurized curing

Process {§)¢nhd'\S rAA oni fkPudds (1Y p%?%%'rs]eofiih@rm;ifbé’gﬂ&hbtoﬁﬁing

support nenber 1s a substrate 13 nmadé o
the adhesive film-attached semiconductor elements to the support

member so as to obtain a semiconductor part made of the adhesive
film-attached semiconductor elements and the support member (a). In
20 the thermocompression bonding process, a conventional chip mounter
or the like are used, and examples of the thermocompression bonding
process include a method of placing the support member on a hot plate
and then pressing it with the adhesive film-attached semiconductor
element, a method of transferring heat through a pressing jig while
25 pressing the adhesive film-attached semiconductor element on the
support member, or the combination thereof, or the like. The

temperature condition of the thermocompression bonding process is



organic material having a circuit, since the circuit-derived 25
protrusions and recessions are present on the surface of the

substrate 13, which is to be a surface to be adhered, cavities 14 are
liable to remain in the interface betwekh the adhesive film 12 of the
adhesive 16 film 12-attached sem conductor elenent 11 and the
substrate 13, but, by performng . the pressuriz curin rocess (c),

as shown™Ph BARLiEanly Ligokesip Rtk Bgﬁiﬂ’lfeﬁeﬁ’ea ?FP@%“‘%F g@é‘ﬁ‘ é@:,@,gual
the protrusions and recessjons are present on the surface of _the
substrat 80189 higeK 58 BhapIncaued be dehered 2PP0BREE BEfR t fetor £rom
the voids inside the adhesive filmand the cavities in the interfaces
bet ween PRECabARRI 98 ¢I43} il §he SRt RdscthrnePEntAralahd +90t Her BY
interface between the adhesive film 10 and the support menber include
not onl yPeafprneadi the Hdg M BdonebrnbhBdankeseve 3 |anEmpansdure
support nenber, which have not been conpletely filled in the

t her fbcomprestham Bordlad pe ddes abevecaontlercdtiowesulé@ite gae adnesion
generated fromthe adhesive filmby heating, but also cavities

at t ri but édlnoaybsclyetheseniechbiduwrhathe lemganti endsthgbsuppost ofiember are
support nmenber. In the case of trying to fill cavities in the

i nt er f acesfbetinernl y hedlaelhes \end idhmsaridhet Isepsupport aEnbke adhagion
only the thernoconpression bondi ng process (b), w thout performng

t he presfiltinzedtechédgseniooasiudin)y, e ameintodscanpbecsoadi deredgi n

which the cavities in the interface are conpletely 20 filled in the

t her nocotparssoobabomdl ngnpraddss ofh) byspagfanmaddesi ve filmwith a

| ower viscosity, and, furthernore, the curing of the adhesive filmis
madeld 0 pheeredohyr e @i+borgHion ytaa heabetgturedieEnthahudy egallhts the
case, it is considered that voids or cavities attributed to gas

gener at edbbremeMei HGRNIppeIUDS A 8t et BE W H3EpRIT theesebord wéber and
mar kedly regenerated, and therefore, it is considered that, for

exanpl e, tht dhdEGRSFANN-5OtadHe@ RMACRTRIUR orhel drhdeer tiRabugbt&ssédie and
support nenber so as to renove absorbed noisture in the support
menmber  therefore adhesion is enabled without deviating from adhesion
positions. Furthermore, by performing thermocompression-bonding
15 ©process at a temperature less than or equal to the above mentioned
upper limit, the curing of the adhesive film is suppressed, and
therefore the adhesive film can be moved by heating and pressurizing
in the pressurized curing process (c) so as to remove voids and £fill
cavities. In addition, the time condition of the thermocompression
20 is not particularly limited, but is preferably from more than or equal
to 0.1 seconds and less than or equal to 60 seconds, and more preferably
from more than or equal to 0.5 seconds and less than or equal to 5
seconds. By performing thermocompression-bonding process at a time
more than or equal to the above mentioned lower limit, the adhesion
25 film-attached semiconductor element and the support member are

sufficiently adhered, and thus the separation of the adhesion

film-attached semiconductor element is suppressed during the



17 imedi ately before the thernoconpressi on bondi ng process (b). On

t he ot her hand, according to the nethod of manufacturing a

sem conduct or device according to the invention, it is possible to
suppress the generation of voids insideléhe adhesive filmand to fil

5 cavities in the interfaces between the adhesive filmand the

sem conduct or elenents and in the interface between the adhesive film
and the $EGPPSPPTREBABER - witthARdidd@ri SaPepLeEBs8IoF N aryi ng t he

support nenber so as to renove absorbed noisture in_the support

nenber i fMBATNQEEMPTBEF PR PPRAIMNE MRRGIHS 88 d-B¥hdiSt§ pPeBess ¢yal to
In 10 addition, by perform ng heating and pressurization using a
pressuri 288 3PV UPRRY WotlitusitRg Preiid A dre pRBEPLKE, f1kM 1§ Popiaased,
to apply pressure to the sem conductor part made of the adhesive

fil m att acHe8ihseafesadues orded eFemtEl lahdarhdes leyect biveBariogi fbn y
fromall directions; therefore it is possible to prevent 15 the

adhes? veptebautisimy| tedihe prestsheiged pheihgpricade ($8nseoadute gremove
el enents. [0034] The pressurized fluid used in the pressurized
curing pvoddssafd) fidlecavinias | dind adsetiibor phespuesgate omndiidion of
such a fluid is 20 not particularly limted, but a gas, such as

ni t r ogenthasmoargpnegason disrnar paheitukerly dipiekdy dhiteis Prerfelrpbliytfrom
is possible to suppress the effect on the adhesive filmattached

sem condumetrertledremanegual tdd Rbpppaid lrswbehanconpaned wothMPhe sasencore
of using a liquid. In addition, fromthe viewioint of the fact that a
sen condpetderdpVi/Ceradh mate harpoul aqgudl eto a3 kPd ewer leest théanm® equal
case in which nitrogen gas, argon gas or the like is used, anpong the
abovep gagesn.8i phs [BefRiraireingl 8he@@dsbmpressiohbd @il esssid Z£ht a
curing process (c), a nethod of heating and pressurizing with the
pressuri gedsklived1ESs NehaPast | bl 0o 1dHE t@dvebuienict ohedpugherabifit,
to heat and pressurize using a pressure vessel. 5 By using a pressure

vessel, iabsubBsst e tRmRicheithy rapPéNeRE €55 tsr@gtr@sts@a .adhesdkBition,
film and to suppress the generation of voids inside the adhesive

fil mandoli blreauhihescid teridiaranes bebusannthe-adbesi ye 4 idBssure

and the sém conductor elenents and’in the interface between

adhesi vepbi LM and e SHRPES it KB TRRR Mokt POndh eRAIYI 1 imit, the adhesion

15 film-attached semiconductor element and the suppcrt member are
sufficiently adhered, and thus the separation of the adhesion
film-attached semiconductor element is suppressed during
transportation. Further, the support member used in the invention
may also include organic substrates, such as a bismaleimide triazine

20 substrate or a polyimide substrate, and members having semiconductor
elements, spacers or the like stacked in one or more layers on the
organic substrate.

[0031]
The method of manufacturing a semiconductor device according

25 to the invention includes the process of heating and pressurizing
the semiconductor part made of the adhesive film-attached

semiconductor elements and the support member using a pressurized



10 Specifically, a nethod can be used in which the sem conductor part
made of the adhesive filmattached sem conductor elenments and the
support nenber is placed in the pressure vessel, and heating and
pressurizing are performed by a pressurized fluid. [0036] 15More
specific exanples of the nethod of directly heating and pressuri zing
with a pressurized fluid include, as shown _in Fig, 4, (i) a_nethod

pl aci ng &+8&Ri E8rfuctPTRSFETD f%rthﬂuﬁfthﬁegggﬁégY?rﬁ%ﬁgalgﬁ6ﬁgﬂ“EthOd
sem conduct or elenents 11 and a substrate 13 (support nenber) in a
pressure°§é§§%m %ﬁ?uﬁ#ﬂﬂ1al%?W%ERRQWE?9¥7€ﬁ€§§8r?§%ﬁFq4QH«§°2éh?r&QYQWR%°nr
pressure vessel 16 froma pressurized fluid inlet 17 and heating the
pressur ePVes8BAUFFiRgckRR AP 5PIET Y. o (MieAting i@nda PREERBELBENG| BlREng a
sem conductor part 15 nmade of adhesive film 12-attached sem conduct or

el ement s SEP1gAAIECERBSPREE e(A)3 Fiifpdie MASESE Pf a pressure vessel

16, and, placing a cover film18 so as to cover the 25 sem conduct or
part 35, tgﬁémommpé@@%m@-@rpim thezadhe $ivel flam-agipched anrercdriduyator
18 of the pressure vessel 16 and heating the pressure vessel 16 if
necessar gleRegts4td)hhe (Supppra merhed 0f) pltds ggnarat9osenf cordictiorside
part 15 nmade of adhesive film 12-attached sem conductor elenments 11

and a subberadieedBve slippocannbabeuppiessedreess gegivésselin lithe dmdterfaces
furthernore, placing a saclike film19 so as to be able to press the
sem condbetweer| Ene rdhts iveof iheartdphet henicodoctust kg emeats and in the
pressurized fluid into the saclike film19 in the pressure vessel 16
and heat ingethecpriessueen wasseldhEgiivie madessadythiéi gupddey) manbdhean be
like. [0037] In addition, the method of placing the sem conductor
partldradeilleaf thel sadhkesilve fFrbat ahtached skat costhued orhel Iy isrearid 1m
the support nmenber in the pressure vessel is not particularly

l'imted, ianbrexanpl@selheneed, inskude, aurmidios tBt cltegiti tigatithe adhesive
plurality of large-scale substrates with a plurality of sem conduct or

el enent sfalhapgedod Ns@f t@idd Yo HdRId BS fustaeM \ReABEIHGUin OFhe hem
wi th gaps 15 provided therebetween, or the Iike. Furthernore, in the

above ”E{:H@Qméta)mﬁnﬁéfs@iézg'bbﬁalﬁg%ﬂf@ééé Yp9f, k%#'?%rr'f@&ﬁlﬁér;%%urlzatlon
magazines or the like including a plurality of large-scale substrates

with gapﬁogéenégeﬁlweﬁ@é@iﬂ@% tife is2inRO$3hb! €nt @haPRLYsPhESSE Scuring
uniformy t he adhesive filnms even when pressurized curing is

per fiapd 20,0858 {E’)”becﬁneoédhéé%e SERIR SUPBL AL £Sh&t cQ{l%)dt LB mb¥@Mso as

such a standpoi n I's desirable to use the nethod
to remove voids and fill cavities.

[0032]
Fig. 2 shows a cross-sectional view explaining an example of
the state of the semiconductor device after the thermocompression
20 bonding process (b) and Fig. 3 shows a cross-sectional view explaining
an example of the state of the semiconductor device after the
pressurized curing process (c¢}. As shown in Fig. 2, for example,
in a case in which the support member is a substrate 13 made of an
organic material having a circuit, since the circuit-derived
25 protrusions and recessions are present on the surface of the substrate
13, which is to be a surface to be adhered, cavities 14 are liable

to remain in the interface between the adhesive film 12 of the adhesive



[0038] The heating condition in the pressured curing process (c) is

not particularly limted, but is preferably fromnore than or equal

25 to 80 C and less than or equal to 180 C, and nore preferably from
nore than or equal to 100 C and less thhé or equal to 150 C. By
perform ng the process at nore than or equal to the lower limt, the

20 curin f the adhesive filmproceeds rapid| and therefore t
pressuri %égmcjcﬁﬁhfgfftﬁ gemggpn ‘éﬁt%’é%ﬁ&e& %ﬁ and,t %ﬁcﬁlﬁs&%fatﬁy??' but,
performng the process at |ess than or equal to the upper limt, it

i s possi B¥ePgsE %B‘ﬁb?%s’%hq IPéferségléﬁéfth FBRIDY RERAITRSTIn BReSHAWRIFHEL -
5 between the adhesive filmand the support nenber caused by

out gassi Ag #¥oht s sidestoel 111 rﬁh&&aﬁaiga§s%gme}%whﬁﬁet%ﬁﬁaﬁrusmns
menber. [0039] The pressurization condition in the pressured

curi ng pPBEessCETIiens AEe paeserulcar Fhe|switaas obuthe $upséraitgbly, which
fromnore than 10 or equal to 0.1 MPa and |l ess than or equal to 10

MPa, andisopespréfeeabdyoe rafhemgd than or equal to 0.2 MPa and |ess
than or equal to 2 MPa. By perform ng the process at nore than or

equal toffA&83lower linmt, it is possible to suppress the generation

of voids inside the adhesive filmand fill cavities in the interfaces
bet ween t he adRestkerfoten lEhanitdse igwmideo ke bdheslieaehi smaand i the
the interface between the adhesive filmand the support nenber, and,

by perforawvhgitheiprotesintdrfass theivemn adealdhestie Gppmrahdnihe

it is possible to prevent the breakage of the sem conductor el enent

in the pesesduohdedtcnrlagmepntacass ifiche i20¢0046¢ bEheepnedsuanthasioa £ilm
time in the pressured curing process (c) is not particularly limted,
but i paetiethdl yupport mebdhamaddudequal. only cavities in the interface

between the adhesive £ilm and the support member, which have not been
completely filled in the thermocompression bonding process or
cavities attributed to gas generated from the adhesive filmby heating,
but also cavities attributed to gas generated from the organic

15 substrate of the support member. In the case of trying to fill
cavities in the interfaces between the adhesive film and the support
member using only the thermocompression bonding process (b), without
performing the pressurized curing process (c), a method can be
considered in which the cavities in the interface are completely

20 filled in the thermocompression bonding process (b) using an adhesive
film with a lower viscosity, and, furthermore, the curing of the
adhesive film is made to proceed by performing only a heating treatment,
but, in this case, it is considered that voids or cavities attributed
to gas generated from the organic substrate of the support member

25 are markedly regenerated, and therefore, it is considered that, for
example, it is necessary to add a process or the like that dries the

support member so as to remove absorbed moisture in the support member



to 1 mnute and |l ess than or equal to 480 m nutes, and nore
preferably fromnore than or equal to 3 mnutes and | ess than or

equal to 240 25 mnutes. By performng the process at a
pressurization tinme of nore than or equbl to the lower limt, the
adhesive filmis cured, and stabilized connection can be performed in
t he process

f electricall 21 connecting the sem conductor el enments
and the SOBEOIELRLRDEFEOES L% LHRMGCGHO Ty 36T GPAnGt REOBEBteb) at O

| ess than or equal to the upper limt, it is possible to prevent the
adhesi ve PPl AFPFHMBRENAE Y oG BgtaRd £§ E‘F‘B%ﬁ?g’ﬂﬁ%ﬁ%u%port
menber from bei ng warped. 5[0041] In the nethod of

manuf act GETAECRINEHPE ARNIGD R GOFELBIaER or i NG SS HiRE /i Abeht iRRSSiRle to
is preferable that voids with a diameter of nore than or equal to 30
pm nor eSEPEFERAINE genasahien of vphfetEsice WP @ ed Vet andree £ 11
pm are not_gfesent inside the adhesive filmafter 10 perform ng the
pressur i £8HIELES ny" pilo ebrtqefacey hatelegd f§enadnerdven £l apdAneier
of nmore than or equal to 30 pm it becones difficult for the _ _
i nt er f aceendcordpeededlemenifidnd an thenigheréapebatieen Hmlaghesive film
sufficient reflow resistance of the sem conductor device according to
t he i nveanidohheanupreo i membere ditigiG042ditionalTheoneshodf ofirying the
manuf acturi ng a sem conduct or device according to the invention
i ncl udesstihpopt ceadsrofo elseot remalve yploompeck hags timee $aniteoadopd ot member
el enents and the support nenber (d). As shown in Fig. 5, as a nethod
of el ect imnatiigtebynecfony the dadiremorenpiriems22nabbadhed gbocess (b). In
sem conductor el enment 21w tha substrate 23 (support nenber) , a wire
bonditng gathodon haby pes f fiv1mei rep rireedtiingn ansl pgeashehdahdgomn uei2d 4 s
wi dely used. Further, the curing of the adhesive filmmay be nade to
further presgeedibydtMeipl,o8edhotdhsing pressing or the like, it is possible
to apply pressure to the semiconductor part made of the adhesive
film-attached semiconductor elements and the support member
uniformly from all directions; therefore it is possible to prevent
15 the adhesive film from bleeding to the peripheries of the
semiconductor elements.
[0034]
The pressurized fluid used in the pressurized curing process
{c) refers to a fluid used for pressurization, and such a fluid is
20 not particularly limited, but a gas, such as nitrogen gas, argon gas,
air or the like, is preferable. Thereby, it is possible to suppress
the effect on the adhesive film-attached semiconductor elements or
the support member, compared with the case of using a liquid. In
addition, from the viewpoint of the fact that a semiconductor device
25 can be manufactured at a lower cost than a case in which nitrogen

gas, argon gas or the like is used, among the above gases, air is

preferable.



[ 0043] 25The net hod of manufacturing a sem conductor device according
to the invention is not particularly limted, and, as shown in Fig.

6, after performng the above processes (a) to (d), nay nold and cure
22 a resin conposition for encapsul ati nb8 sem conductors with a
nmol di ng nmet hod, such as a transfer nold, a conpression nold, an
injectiog 68%? or the like on one surface on which the sem conduct or
el enent 29 a sem conductor part 15 nmade of the adhesive film
22-attached 5 seniconductor el enent, 21 and the, substrate 23 (support
merber ) 1. mouNbadic PRESERy EREAISUIG PAGCERE (ot BCESHPY i BeSEEG and
sem conductor elepment 21 and the electrical, joining area with_ a_ K |
encapsul REPA§URAEERY 31t the supssurdrert hit nlé,n‘?t'r]Ba%ﬁF\&ﬁ%Xt]d%“lted'
device in which sem conductor elenents or the |ike are encapsul at ed
with t hebslirbl isapeefarabte £ B8rR FHPESSEIEH 201 S BIHE pBERATTRY vessel.
sem conductors can be mounted in an el ectronic apparatus as it is or

af t erS coBplwiglyaanGsiyrenee s ¥t n LEofpBepEibhe fror Unhtaipsty aPphy pressure
sem conductors at a tenperature 15 of about from80 Cto 200 C for
about from tite mdhesdyet 5110, BOG §Oa3URPIRER LhGr YPRETrFHQANOL, VoheEs inside
curing of the adhesive filmmy be made to further proceed by the
mol di ng phecedBeanve t fitlpowid dUrlilngaprisdessiof thaeinberfn¢ey between the
encapsul ati ng sem conductors. Further, in a case in which the

seni condadhesipar fimdemadfthd e adivesiduet?2@ tilementsaghddin the interface
sem conductor el enment and the support nmenber takes a MAP nethod in

whi ch a pktwaknt yhefadierdicendidmoand| eneuwprane akempeedw i hh anerdtlrdeding.
format on a | arge-scale substrate, it is possible to dice into

i ndiM dugbepactkagesyafd eretentd cehybaohskdd rand iehc apsusaticondnetor part
surface on which the sem conductor elenents are nounted with the 25
resi n cofipasi bfobhé asdiesnciaps W idini1ag taeedopdndétonducf 0846]ements and the

support member is placed in the pressure vessel, and heating and
pressurizing are performed by a pressurized fluid.
[0036]

15 More specific examples of the method of directly heating and
pressurizing with a pressurized fluid include, as shown in Fig. 4,
(i) a method placing a semiconductor part 15 made of adhesive £ilm
12-attached semiconductor elements 11l and a substrate 13 (support
member) in a pressure vessel 16, then introducing a pressurized fluid

20 into the pressure vessel 16 from a pressurized fluid inlet 17 and
heating the pressure vessel if necessary (Fig. 4(a)), (ii} a method
of placing a semiconductor part 15 made of adhesive film 12-attached
semiconductor elements 11 and a substrate 13 (support member) in a
pressure vessel 16, and, placing a cover film 18 so as to cover the

25 semiconductor part 15, then introducing a pressurized fluid in from
the cover film 18 of the pressure vessel 16 and heating the pressure

vessel 16 if necessary (Fig. 4(b)}, (iii) a method of placing a



23 device using an adhesive filmw Il be described with an exanple
according to the process flow. As shown in Fig. 1A a dicing

t ape-attached adhesive filmis lam nated on the rear surface of a

wafer 1 so that the wafer 1, the 5 adhe¥?ve film 2, an adhesive | ayer

3 of the dicing tape 5 and a substrate film4 of the dicing tape 5

are lamnated in this order, and fixed on a _dici tabl e, not shown,
with waf SFUEFRGSUETORERET +hBAGE agh%%"? ﬁéaﬂi]&g‘ﬁgttta&%&dé%{ﬁ tor
adhesive film2 lamnated are integrally diced sp as to divide a

sem condGeEBENEF kAN S(‘{ké‘szt-rﬂtel ?’n(qi‘i‘%?orli‘) ?“e{“ééﬁé]m a presgpre vessel
t he dicing tape 5 i s _expanded by an expansi on device, not shown, so

as to brékk @it HONGIECsEn PORGHBIOr Sidit T14maf 9 7R a6t P D& able to
intervals ((a2-2) in Fig. 1), then the adhesive filmattached 15 ,
sem condBEEEF Bhengsmlgopdetiar sffeadmlthérancFhg Fape thewr tglasrcing
up ((a3) in Fig. 1) and thernoconpression-bonded on a substrate 13,

t her by abpaePsuel 2eddivdehdneporhp@aclike Fign DY inaEhehprespsre aassel
13, for exanple, a substrate having an epoxy resin inpregnated in a

gl ass fi bérand herying dehs urstssune vessiednabeil i decessary neF¥esid(@0 or
substrate or the |like may be used. [0047] Next, after
pressuri zkd tiukéng is perforned on the obtai ned sem conductor part 15
in a pressure vessel 16 ((i) in Fig. 4), a sem conductor elenent 21

and a sulpfdBaie 23 (support nenber) are 25 electrically conbined by
wire bonding (Fig. 5) and encapsulating or the |like of the

sem conduct or pardddifiics,pehé ergtdbdyf plendapstthatsengl cratderatalr Bdrt made
(Fig. 6). 24 [0048] Thus far, an enbodi nent of the invention
has lrencdesor ebadswtf irnef-ertanch ddoséhbc@atdonman gl egedt awinyshe butpport
this is nerely an exanple of the invention, and thus a variety of
confi gur akhbes OhhEhe pressure vessel is not particularly limited, and

examples thereof include a method of aligning a plurality of
large-scale substrates with a plurality of semiconductor elements
arranged in a matrix format, as is a MAP method, on them with gaps
15 provided therebetween, or the 1ike. Furthermore, in the above method
(i), by aligning a plurality of substrate storage magazines or the
like including a plurality of large-scale substrates with gaps
provided therebetween, it is possible to apply pressure uniformly
to all the adhesive films even when pressurized curing is performed
20 on a number of large-scale substrates at one time. From such a
standpoint, it is desirable to use the method (i).
[0038]
The heating condition in the pressured curing process (c) is
not particularly limited, but is preferably from more than or equal
25 to 80 °C and less than or equal to 180 °C, and more preferably from
more than or equal to 100 °C and less than or equal to 150 °C. By

performing the process at more than or equal to the lower limit, the



5 than the above can be enpl oyed. [0049] Next, the adhesive
filmused in the nethod of manufacturing a sem conductor device
according to the invention will be described. The adhesive filmused

in the method of manufacturing a 10 senZ@onductor device according to
the invention preferably has a nelt viscosity at from100 Cto 150 C

of nmore than or equal tq 10.Pa's,. and nore, preferably of re than or
equal toCBO1RE SRty aSRER YR It (HeS GeBbSenEaLY  TRBFebyEEPFoTS Che
possi ble to sup regs t he squeezi ng-out of the adhesive filmto the

peri pher Pé@séiﬂrﬁp-ﬁ% 159509 or (@ &h isﬁlot‘fﬁ@n{eﬂer noe Hiqryn by
bondi ng process (b).. On the other_hand, the adhesive filmpreferably .
has a nePEryPERORTtYHPNEESS RAnlSFS ddirlt CFocT6®b oy thea PR At c 1t
to 150 C, nore preferably of less than or equal to 500 Pa's, and

parti cul &FIBOTHETE BBISPRRESss Ban 1598GFat1ies sbgapatiesydt 6he interface
perform ng the process 20 (%%. Ther eby, the adhesive filmcan be _
nmoved byPREdePAGhadheesdaMidmand fhehsuppes’s nerpey tansshlpradasssing
(c) so as to renove voids and fill cavities. The nelt

vi scosi t §rpn the adbvesiveoniithh and madsassd oy fgiow heasyvhpart snemser.
with a frequency of 1 Hz at a rate of tenperature 25 increase of 10

C/ minutelfB38lsanple in a filntstate using a rheoneter which is a

vi scoel asticity measuring device. In addition, the nelt viscosity in

t he i nventi on Thdigmssutimiprepepnyiofion solultd preswhired c@biny ffreresess
from dynam c viscoel asticity. [0050] Next, each conponent

of the résinisonposparitoicwensty tlumingd, héuadhespreféralmiwi ftomenore than
descri bed. Here, each conponent nay be a single 5 conpound or a
contdinat berecfalntd Oi. pIMPcampdwadsthan or equal to 10 MPa, and more preferably

from more than or equal to 0.2 MPa and less than or equal to 2 MPa.
By performing the process at more than or equal to the lower limit,
it is possible to suppress the generation of voids inside the adhesive
film and fill cavities in the interfaces between the adhesive film

15 and the semiconductor elements and in the interface between the
adhesive film and the support member, and, by performing the process
at less than or equal tc the upper limit, i1t is possible to prevent
the breakage of the semiconductor element in the pressurized curing
process (c}.

20 [C040]

The pressurization time in the pressured curing process (c)
is not particularly limited, but is preferably frommore than or equal
to 1 minute and less than or equal to 480 minutes, and more preferably
from more than or equal to 3 minutes and less than or equal to 240

25 minutes. By performing the process at a pressurization time of more
than or equal to the lower limit, the adhesive film is cured, and

stabilized connection can be performed in the process of electrically



[ 0051] The resin conposition constituting the adhesive film
according to the invention is not particularly limted, but is
preferably a (nmeth)acrylic resin. A (neth) acrylic resinis a

copol yner of 10 (meth) acrylic acid est@2t and ot her nononers, and
preferably includes (nmeth)acrylic acid and derivatives thereof as the

i f th | d t
T o SARREELAg) fhestaricondnat Ok SleTRrt S erd) %yS%é:%@f L et (@

or the lIike, ;apd, 15 thacryli¢ acid esters suc

nethacryFSt@d LA :ﬁ%|R&6#9Fa%egth?rﬁ¥qqqa§ aFn {H%ﬂ1°reﬁﬁﬁi}égp the
of the other nononers include acrylic acid, nethacryllc aci g

acryl oni PPPP&, LHRI Y1 drfi d& BPSFHeLY |%er68§§]t%§%lé[e( et 1) ey IRt ng
resin has a |low glass transition tenperature, possible to

i mprove ?ﬁéeﬁﬁH’%Y CHRSESI Ve RS IRETYH RIP%éuQPPﬁEtHWf“b&é $rore bpéBP Y LEPed-
a resin conposition. Here, the initial adhesiveness refers to the
adhes? veh@841livhen an adhesive filmis adhered to a seniconductor

el enent, and particularly, to the 25 adhesiveness to the rear surface

of a wafer whehnithe EeredAlRATG asICaFEng 3 SSMACANWATEPT Setee UBB4ing
26 In addition, the (meth)acrylic resin is preferably a (meth)acrylic
aci d est 6p Gopohyestipnel s eptaselyiotpet Titoxithg cipmeter of more
carboxyl groups, nitrile groups or the |like. Thereby, the
adhesi vehbss a0 egnadbiedl no, wmlbecédrablighvasisa ketheadismetaseof more
than or equal to 10 uym, are not present inside the adhesive film after
10 performing the pressurized curing process {c). By including no void
with a diameter of more than or equal to 30 um, it becomes difficult
for the interface to be peeled off while at a high temperature, and
the sufficient reflow resistance of the semiconductor device
according to the invention can be maintained.
15 [0042]

The method of manufacturing a semiconductor device according
to the invention includes the process of electrically connecting the
semiconductor elements and the support member {d}. As shown in Fig.
5, as amethod of electrically connecting an adhesive £ilm 22-attached

20 semiconductor element 21 with a substrate 23 (support member), a wire
bonding method that performs connection using a bonding wire 24 is
widely used. Further, the curing of the adhesive film may be made
to further proceed by the process (d).

[0043]
25 The method of manufacturing a semiconductor device according

to the invention is not particularly limited, and, as shown in Fig.

6, after performing the above processes (a) to (d), may mold and cure



5 of a sem conductor elenent, a support nenber and the |like can be
i nproved. Specific exanples of conpounds including such a functional
group include glycidyl (neth)acrylate including glycidyl ether
groups, hydroxyl (neth)acrylate includi4® hydroxyl groups, carboxy
(meth)acrylate including carboxylic groups, (neth)acrylonitrile 10
including nitrile gr

r

oyps or_the |ike. 055] . ng the in .
o t§ cul BrEe7 13 (cOPPRHeian €01 erselSyLanatR) seryiaRd Ha i cUrbp 4 holding
copol yrmer includi ng nmononer units having carboxyl groups. . Thereby, .
the curi BGEBPSt hEUGRITERI % & HaNThats TP Pk har CPBOpY BEPRdo L T hareisid on
it is possible to strongly adhere the filn%ho an_object to._be adh%fed
wi thin aeher o7 tihfe 195G AB BREsTUTTER FUFPAG pFBee%%mﬁ(%endLFdﬁ%%]e ement
From the viewpoint of strongly adhering the filmto an object 20 to
be adher 88 9f thiSERENSHEEPT tRFEL gf PRESprE ISR Rebgsdlri Myl procéddached
(c), the content of the (neth)acrylic acid ester copol ymer includin% ,
nonorfer EAMESORAVERET cakHesit L Gies the BrEFEFaBPYZ3 f BTURRRIHD IMEMNRTe 15
than or equal to 0.5% by mass, and nore preferably nore than or equa
to 1% bymaussedi t Bheeehe gneap Ha b lkngrpyeteet ngettaes e heeydpetor
25 resin. In addition, fromthe viewoint of further inproving the
st orage siamehttylofnd hehaadhesitrd dall moiriagdceneanrvish eodpormpeislating
i ncl udi ng carboxyl groups is preferably, for exanple, |less than or
27 equal mabet®8d byl mass, and nore preferably | ess than or equal to 5%
by mass with respect to the total amount of the (neth)acrylic resin.
[ 0057] THéoweil ght - aver age nol ecul ar wei ght of the (nmeth) acrylic
resin 5 is preferably set to, for exanple, nore than or equal to
100,100 and | eBsrtharmeore edqia stnidoB380¢HO0,daanidarnewipr et evemliloprmiceor
than or equal to 150,000 and |l ess than or equal to 1,000,000. By
setting edefehestdarciy lddgewakreoehdepaibateed avgth tthel turédlenaterial of a
filmformng property of the adhesive filmcan be further inproved,
and by sebbiAgcd@pdoitess fdarm¥apetlaltihg tbaiabosectppercan Md maunted

is possible to ensure the fluidity during adhesi on. [0058]

in an electronic apparatus as it is or after completely curing the
resin composition for encapsulating semiconductors at a temperature

15 of about from 80 °C to 200 °C for about from 10 minutes to 10 hours
as a post-curing. Further, the curing of the adhesive film may be
made to further proceed by the molding process and the post-curing
process of the resin for encapsulating semiconductors. Further, in
a case in which the semiconductor part made of the adhesive

20 film-attached semiconductor element and the support member takes a
MAP method in which a plurality of semiconductor elements are aligned
in a matrix format on a large-scale substrate, it is possible to dice
into individual packages after entirely molding and encapsulating
one surface on which the semiconductor elements are mounted with the

25 resin composition for encapsulating semiconductors.
[0045]

Next the details of a method that manufactures a semiconductor



The content of the (nmeth)acrylic resin with respect to the entire
resin is preferably nore than or equal to 10% and nore 15 preferably
nore than or equal to 25% Thereby, the adhesi veness can be inproved.
The content of the (meth)acrylic resin2#th respect to the entire
resin is preferably | ess than or equal to 50% and nore preferably

| ess than or equal to 40%. Therehy, the kabi ity can be inproved.

20[ 0059] devics UFhEd wéft g"r'f%h%ﬁﬂe‘f% %w&éﬁ? i?,e \%S?SﬁtyLb8$ ’f’hEh(%Et%ample
acrylic resin _can be neasured by Gel Perneation Chromatography (GPC).
Exanpl es26FOFAanaehe ur ReremiotditiBhs i ncl ude a hi gh speed GPC

SC- 8020 apparatus (manufactured by Tosho Corporati on%}, col ums of )
TSK- GEL 25 GWHXLSHOWT iekpdr atlr @ s g actagesgiiaphedfadhesive film is
tetrahydrofuran or the Iike. [0060] 28 From t he vi ewpoi nt of
suppr essi-AGLEAECAde diNen TeR Tt PerRRifrsifve FrERT} oif Béiafgthed"atebry, the
thereby inproving the workability, the glass transition tenperature

of tHhe (ﬁéngﬂyra@rmm 2 esith ddhgsyisteedaey, 3f of éranplieingpiare haramt a
equal to 0 C, and nore preferably nore 5 than or equal to 5 C In

addi t i onsubsbnataefVdrevipeifnthef dz@im%e&aﬁm&r evenganhnabef et vdiss oraer,
a low tenperature, the glass transition tenperature of the acrylic
resin i sapdefexablgn o oricdngnphklel esst tdtmvwor widbalkvafer3oigys and Next,
nore preferably less than or equal to 20 C. 10[ 0061] The gl ass
transiti thetvenfrer at ame@ tdfe theifgetdpeadrpkteachediadlosmi e fndastledinated
using, for exanple, a thernmonechani cal analyzer (TMV SS6100,

manuf act arednltyegBeilke dinstd swresttd dtv) dé poeriterdidtect ¢ bemguai bl (Whaer1)
the resin is extended with a predeterm ned load 15 (10 mN) while

rai siong iherignperature from-65 C at a rate of tenperature increase

of 5 Cmnute. [0062] The resin conposition constituting the
adhesi ve[boheraccording to the invention is not particularly |limted,
but preferably includes

Next, the dicing tape 5 is expanded by an expansion device,
not shown, so as to break up the diced semiconductor element 11 at
uniform intervals ({(aZ2-2) in Fig. 1), then the adhesive film-attached

15 semiconductor element 7 peeled off from the dicing tape 5 is picked
up ((a3) in Fig. 1) and thermocompression-bonded on a substrate 13,
thereby obtaining a semiconductor part 15 (Fig. 2). As the substrate
13, for example, a substrate having an epoxy resin impregnated in
a glass fiber, a polyimide substrate, a bismaleimide triazine resin

20 substrate or the like may be used.

[0047]

Next, after pressurized curing is performed on the obtained
semiconductor part 15 in a pressure vessel 16 ((i) in Fig. 4), a
semiconductor element 21 and a substrate 23 (support member) are

25 electrically combined by wire bonding (¥Fig. 5) and encapsulating orx
the like of the semiconductor part 15 is performed by a encapsulating

material 31 (Fig. 6).



20 a thelnpbsetting resin, and particularly preferably an epoxy resin.
The epoxy resin refers to any of a nononmer, an oligoner and a pol yner

i ncl udi ng epoxy groups. Specific exanples of the epoxy resin include
novol ak-type epoxy resins, such as a ph&hol novol ak-type epoxy resin,

a cresol novol ak-type epoxy resin or the |ike; bisphenol-type epoxy

25 resini sg&h as a bisphenol A-type epoxy resin, a bisphenol F-type
epoxy re pﬂ4 the |ike; hydroqui none-type epoxy resins;

bi phenyl -type epoxy _resins; stilbene-type epoxy resins; triphenol 29
met hane-type epBR§ Fe%i RN SRR GE &8- EBRERAFHPRGNRDIGET esisrribed
di cycl opent adi ene-nodi fi ed_phenol -type, epoxy resins; aral kyl-type

epoxy re¥ih8, TRIRFPREE £ hAHSt REFOTHPRY &pox3X FedIIF / EW@nBPlS is merely an
aral kyl -type epoxy resins having phenyl ene and/ or bi phenyl ene 5
skeletongﬁaﬁﬁéeﬁé%ﬁ@ﬁo¥n%@Qﬁ¥®ﬂhﬁ@ﬁbt@%%iyviééﬁﬁﬁCﬁ%ﬁpﬁélﬁﬁéﬁyy@WéOther
and/ or bi phenyl ene skel etons; or the |like. [0063] Anong t hem
novolak-tppe ehexgbeesiean ke Amgdonathbe epoxy resins or the |like are
preferably used. Since, by using an 10 aral kyl -type epoxy resin,

vari ati oh0PAS1 he conplex viscosity i Ci of the adhesive filmcan be
uniformy suppressed to the vicinity of from100 Cto 150 Cin the

t her noconpr essiext ponk repprices £i(ln) useddial teeatéonod of erfuf@eturing
anount of the adhesive filmin a tenperature range of from 100 C to

150 C whacdienizendyeriematiethee mocmnpriesst orchEsibeeadt hon eliebatdaserdded.
be suppressed. In addition, by using a novol ak-type epoxy resin, it

i s possi bl e toThacidiasel tdef iglrasssdd amsithicometappendt mepuddtenridg a
curing of the adhesive film and also it is possible to inprove

adheg) vepesschrtineeor teeiadhaesioeliiid toamd anvebtbai prefbeabiihéraeda melt
20[ 0064] The content of the (nmeth) acrylic resin wth respect

to 100 paitsobytyass falomalbbeld tdosent tO T edire thapref e@blyt80I® Pa- s,
than or equal to 10 parts by mass, and nore preferably nore than or

equal to0a3Q MAfd préY¥e FEISBY oFRs €Y hahher watikabid s0yrHfs bBEoRdhRsi A ming
filmcan 25 be inproved. In addition, the content of the

(et h) acepybi gré€std vafh mezReel,t9:108 pastshby P@SSuMbréss the
thernosetting resin is preferably | ess than or equal to 100 parts by
nmass, andqfiBEei Ryebef abt Yehd3Gdhesive film to the peripheries of the
15 semiconductor elements in the thermocompression bonding process (b).
On the other hand, the adhesive £ilm preferably has a melt viscosity
of less than or equal to 1000 Pa:s at from 100 °C to 150 °C, more
preferably of less than or equal to 500 Pa-s, and particularly
preferably less than or equal to 350 Pa-s before performing the process
20 {a). Thereby, the adhesive film can be moved by heating and
pressurizing in the pressurized curing process (c) so as to remove
volds and f£ill cavities.
The melt viscosity in the invention can be measured by giving
a shear stress with a frequency of 1 Hz at a rate of temperature
25 increase of 10 °C/minute to a sample in a film state using a rheometer

which is a viscoelasticity measuring device. In addition, the melt

viscosity in the invention indicates the property of a solution, which



| ess than or equal to 80 parts by mass. [0065] The content of
the epoxy resin is not particularly limted, but is preferably nore
than or equal to 100 parts by mass and less 5 than or equal to 1000
parts by mass, and particularly preferabby nore than or equal to 200
parts by nass and | ess than or equal to 500 parts by nass with

respect to_100 parts mass of a (meth) .acrylic acid ester
copolynep?f%FFﬁ ?ﬁ%mcgi?%W&ciYﬁ?qﬂ§%ﬁﬁ£ﬁ§%§§hge, it is possible to
satisfy 88b20? | ow | i near expansi on coefficient and toughness after

10 curin he adhesive film The content is nore preferably |ess
than or equal to 350 parts by mass. Thereby, it is possible to )
further satisfyehbt [F3EH SAPPPRIAY Oéxb%%ﬁe&ﬁnc%@f‘l?‘?%ﬂéﬂn SABSt ohghteg £he
after the curing of the adhesive film h0066] 15The content of the

ar al kyl - Bfpesepdy el bl P& IRFCHEI -cullgFey 93 ¢ERRCRRAL M3y be a single
preferably from30 parts by mass to 80 parts by nass, and

par t iTul EPRYOPRE| @F ab| GOy bR UPTh 4% U 1PdSs COBPPONEEFt s by mass

with respect to the entire epoxy resin. Since, with the content in

t he abovéOPahye, variation in the conplex viscosity C'1 of the 20
adhesive filmcan be uniformy suppressed in the vicinity of from 100

C to 150 C, whTih ramsént eomeestiurascpnshhtehigetdeatdsemitoidlotagcording
el enents are thernoconpression-bonded, alteration in the flow anount

of the atihethweinvémt can i redppressedlaand, linitadr nore,is hragfleaasdly a
transition tenperature after the curing of the adhesive filmcan be

25 incredmeth) §€08Vic Bdsinm Redmash) engyasct hesipoky a esipplgner of
conpatible with a (neth)acrylic resin, but is preferably nore than or
equdl0 t o (A6tK) andyl essctibasstosr equdabtiier hoQofierapdmphptefakably includes
preferably nore than or equal to 50 C and | ess than or equal to 90 C

Si nce, wiihdth) sof y it ngetd poiditdedfi variereshaheeeo€qual the hien aboveners.
lower limt, the tackiness of the adhesive filmcan be reduced, the
property[obsan adhesive fil mattached sem conductor el ement being
peeled off froma dicing tape is inproved after the dividing of a

waf er by di ci ngxamnred hef pingddt) s epard acGanebeekMpheYede aBrylic acid
addition, with the softening 10 point of |less than or equal to the
above UppgtelsM duck 44 SRdHyt heer@ldteyi seosgit ¥choliake bhethe 1ike, and
pressurized curing process (c) can be suppressed.

15 methacrylic acid esters, such as methyl methacrylate, ethyl
methacrylate or the like. Inaddition, examples of the other monomers
include acrylic acid, methacrylic acid, acrylonitrile, acrylamide
or the like.

[0053]

20 Since a (meth)acrylic resin has a low glass transition
temperature, it is possible to improve the initial adhesiveness by
mixing a (meth)acrylic resin in a resin composition. Here, the
initial adhesiveness refers to the adhesiveness when an adhesive £film
is adhered to a semiconductor element, and particularly, to the

25 adhesiveness to the rear surface of a wafer when the semiconductor
element is in a wafer state.

[0054]



[0068] In addition, as the epoxy resin, a conbination of a plurality

15 of epoxy resins with different softening points nmay be used.

Thereby, there are advantages in that both the effect of reducing the

t acki ness of the adhesive filmand the 26fect of suppressing a rise

in the nelt viscosity before the pressurized curing process (c) can

be nore easily_satisf]ed. anpl| es .af the ,conmbi nati,on of _a rality

of epoxy resingnzﬁda}%ﬁoﬂif ?eh?ﬂgﬁﬁFgﬁﬁﬁﬁ ﬁgﬁﬁplenEFﬁﬁgrggfy a

conmbi nation of an oxy resipn with sof t eni oint of nore than or
coual "o G6t8) anhy PR EaERsor e dhed i o S5y I B8 rgron R0 Gk ¢ divigRyL
point of nore than or equal to 70 C and | ess than or equal to 10Q C
[0069] 25TRBPFesFATRGFPOIRAET cBAEERL Gt FRGURRLadEs TrESt | | THeTeby, the
according to the invention is not particularly limted, but

pr ef er abPYDEAEVEARES ot AR IRPIERFENEC Pife 2EhPFRY aBeRl #wytie rear surface
appropriately selected and 32 used as long as it serves as the

curiﬁg agént BEMARCRPSKYOF exleferdped fSUPROTANPRESSE aPAetlEr { hS ag@mtPe
i ncl ude am ne-based curing agents, such as aliphatic polyam nes, such
as di et hjmenreved; afRseific ek kerof @ompeunes instladangsese adivmftienal
or the like, aromatic 5 polyam nes, such as di am nodi phenyl net hane,

m pheny| enedbaihaspdeli ahyeiotly phamtisddmnnater inkgdubike, 9ppeyand nether
conmpounds contai ni ng di cyandi am de, organic acid di hydrazi de or the

| i ke; acgdoaphydiydissdials dtettn) ergyageat snckudingasiydiroplyat groges d carboxry
anhydri des, such as hexahydrophthalic acid anhydri de,

met hyl t ettmabizflaopht oad | tnducdinal cabadnilde orrotipe, | i(kethhaonmat ooitci e
anhydrides, such as trinellitic anhyride, anhydrous pyronellitic

aci d,0 benznophdhng hetratardrwoxys omdied drikiche |i ke, phenol - based

curing agents, such as a phenol novol ak resin, a cresol novol ak resin,

a phenol [apabkyl resin (including phenyl ene, biphenyl ene skel etons),

a 15 napht hol aral kyl (i ncl udi ngphenyl ene, bi phenyl ene skel et ons)

resin, a triphenehg tméhanen nestticud aH,Cyiltopenpadifenrabllgpeopheack

resin, bis(nmono or di t-butyl phenol)propane,

et hyl eneRkshlaprppeayddihenler RopMlveRebi6C2ull agemyhomenalits having
bi s[ (2- propenyl oxy) phenyl ] met han, 20

bi s[ ( 2- prapBB¥y DEHRpeNY| T]Qé@é@;g,eth@ curing of the adhesive film is further
4' - (1-met hyl et hyl'1 dene) bi s (2-( -propenyl)%henol], 4,

4" - (5 mephyhet by ! | dederiricd<( 1tphenyd&dfyld pkeBekbngdy adhere the film
4' - (1-nme hyIethy[ldene)bls[Z-nethyl- - hydr oxynet hyl phénol ], 4,

4" - (1-metRyLgt Qﬁfﬁéé@“@ Bies [Am Bt Jri®nl - Br 9R8pY! : Phenot ]thé‘Npressurized

curing process (c).
[0056]
From the viewpoint of strongly adhering the £ilm to an object

20 to be adhered within the short time of the pressurized curing process

(c), the content of the (meth)acrylic acid ester copolymer including

monomer units having carboxyl groups is preferably, for example, more

than or egqual to 0.5% by mass, and more preferably more than or equal

to 1% by mass with respect to the total amount of the (meth)acrylic
25 resin. In addition, from the viewpoint of further improving the

storage stability of the adhesive film, the content of compounds

including carboxyl groups is preferably, for example, less than or



25 4' - (1-nmet hyl tetradecyl i dyne) bi sphenol or the like. [0070] The
content of the curing agent in the resin conposition 33 constituting
the adhesive filmused in the invention can be obtai ned by

cal culating the equivalent ratio betweeti/t he epoxy equival ent wei ght
of the epoxy resin and the curing agent. In a case in which the

curing agent resin, .the e val ent tio between the 5

epoxy €0 ﬁva%ema%@ g e hahareeS e siﬂ@SFuﬁEﬁFoﬂaeca%]u&so 5%
in the curi age referab nore than or 0 0.5 and | ess
Uhan or BYJRTeS §1Ensr SaE pat FEGI I FRERBR AR o o BSFREFC B L g aoin-
to 0.7 and less than or equal to 1.3. Wth the content of the curing

agent in [(PBe” hbove range, it is possible to satisfy both the heat 10
resi stance and_storage stability of the adhesive film [0071]

The curing ageh@e %lﬁh@rémsﬁgeanq%equldlrp‘ﬁ%ﬂs@%effung agekk) af ¥yl b resin
viscosity at 25 C of less than or equal to 30 Pas (30,000 cphz and,
furt Fer nbf reRIEPIneFEEa y o1 PEABLPh T e GhRRPRGENEIWEPHL 0% GO0 and
VISCOSIt{ at 25 C of less than or gual to 10 Pa-s (10,000 cps). Wth
a vi scosie§sothamec gaury dgent 380, 280¢ and| Bexse tprafenakblgualonsy thisa or
above-defined value, the initial adhesiveness of the adhesive filmor
the relia@uditiyoofSd &lriayshdigstsorthdey ioge eiggalnproledd0[ 007 2] B30 Beeting
content of the |iquid-phase curing agent with a viscosity at 25 C of
| ess t hahooroeguelhan cor3CkResl (130,080 abpye ilowaot 1paiti cuharfilm-forming
limted, but is preferably from 30% by nmass to 80% by mass, and
parti cul mardye ptefodr tihd \adheeiv4084 oy camsise tim yT@%rbimpeseedy thdrieg pedting
to the entire curing agent. Wth a content of the curing 25 agent of
nor 6 hato olegguhan o1 kep@liovre khwenbbivel tpparriieit ,n ithe spldssible to
viscosity before the pressured curing process (c) can be suppressed,
and, w ténsueentlentfoiiditey cuding agerksieh.l ess than or 34

[0058]

The content of the (meth)acrylic resin with respect teo the

entire resin is preferably more than or equal to 10%, and more
15 preferably mcre than or equal to 25%. Thereby, the adhesiveness can
be improved. The content of the (meth)acrylic resin with respect
to the entire resin is preferakbly less than or equal to 50%, and more
preferably less than or equal to 40%. Thereby, the workability can
be improved.
20  [0059]

The weight—-average molecular weight of the (meth)acrylic resin
can be measured by Gel Permeation Chromatography (GPC). Examples
of the measurement conditions include a high speed GPC SC-8020
apparatus (manufactured by Tosho Corporation), columns of TSK-GEL

25 GMHE XL-L, a temperature of 40 °C, a solvent of tetrahydrofuran or
the like.

[0060]



equal to the above upper Iimt, the tackiness of the adhesive film
can be reduced, and therefore it is possible to inprove the

wor kabi lity. [0073] 5Exanples of the |iquid-phase curing agent with a
viscosity at 25 C of less than or equal28 o0 30 Pas (30,000 cps)

i ncl ude 1i qui d- phase phenol conpounds. Specific exanples thereof

i nclude bis(mono or_di t- butﬁgghe ol | ene b

ane

(2-propenyl ) phEABIERGVoBYPRARE K ?Q%BF hﬁh@ﬂ Slontﬂfthe adhesive
bi s[ (2- pr.open ony)phenyl]nethane
bls[(2 pﬁé @né?%& %ﬂﬂg1 p?Bﬁaﬂ@’ Qpereby improving the workability, the

-(1- et hyl et hyl i dene) bi s[ 2- ( 2- propen henol ], 4
4' (1- negﬂﬁﬁétqudéﬁé’ﬁbti%‘ﬁpfl(af%%lt Gﬂ}%ﬁé\%yli@ resin is preferably,
4' - (1-nmet hyl et hyl i dene) bi s[ 2- et hy édrox ynet hyl phenol ], 4,
4' - (1- mefRY| exAPPIde Ry B? st[f;zﬂmrhﬁﬂﬂ@l( opPopEnyR)PHENER [Preferpbly more
4'-(1l-methyl tetradecylidyne)bis phenol. The viscosity of these
| i quid- phhae @@memﬁstccén Be contadslitd@mhy frra BhabEleWPOHUe|Qh fnrgher
the ki nd of benzene ring substituent groups. [0074] As the curing
agent, itmpsouing thesadl el venemiahndl eoicnmpegatiye20-hrsglass transition
solid-form phenol resin with the |iquid-phase phenol conpound. The
"sol i d- f bempenetnse t dfitthe raagivl icemaisns ia prederabiy atEomtex@Bpdeandess
a nornmal pressure. By concurrently using a solid-folmphenol resin,
it is poshabl ertequatuce 3Ithe G,ackidnesseoprafcadhtsgi Vess itharf ar &qual to
sem conductor at roomtenperature and to inprove workability. 25 In
addi ti on20t he.sol i d-fotm phenol resin refers to all of nononers,

10 [0061]

The glass transition temperature of the (meth)acrylic resin
can be measured using, for example, a thermomechanical analyzer
(TMA/SS6100, manufactured by Seiko Instrument Inc.) from the
inflection point when the resin is extended with a predetermined load

15 (10 mN) while raising the temperature from -65 °C at a rate of
temperature increase of 5 °C/minute.
[0062]
The resin composition constituting the adhesive film according
to the invention is not particularly limited, but preferably includes
20 a thermosetting resin, and particularly preferably an epoxy resin.
The epoxy resin refers to any of a monomer, an oligomer and a polymer
including epoxy groups. Specific examples of the epoxy resin include
novolak-type epoxy resins, such as a phenol novolak-type epoxy resin,
a cresol novolak-type epoxy resin or the like; bisphenol-type epoxy
25 resins, such as a bisphenol A-type epoxy resin, a bisphenol F-type

epoxy resin or the like; hydroguinone-type epoxy resins;

biphenyl-type epoxy resins; stilbene-type epoxy resins; triphenol



ol i goners and polynmers having at |east two or nore phenolic hydroxyl
groups which can curing-react with the epoxy resin so as to forma

35 cross-lined structure, and exanpl es thereof include a phenol

novol ak resin, a cresol novol ak resin, &%phenol aral kyl (including
phenyl ene and bi phenyl ene skel etons) resin, a naphthol aral kyl

(i ncludin henyl ene, bi phenyl ene skel et ons esin, a triphenol .
et hane. PRSPACCEC DR iaRRORRNLaRT Gre e BHeHore risutis R Boprkgesing
Not only a singular nunber but_also_ a plural nunber of the solid-form
phenol rQ%FH&Tng9nB%dﬁ§%?i‘.m‘f 7'5‘15 FRETOINTERE GPOFRer €311 e ffrhkyl-type
phenol resin is not particularly 10 limted, but the ratio of the

epoxy eq@PQéVeﬁ?SbFsth%u%%o%% 3 FARI R A HePEo ABPHId LE§HT v aPRFROhei ght

of the functional groups in the |iquid-phase phenol conpound and. the
sol i d- f oRKPPKEAGEYPRSFRCKY FRTIT 4% o bEsaR1Sr 2Bgual Pérheny bere

| ess than or equal to 1.5, and particularly preferably nore than or
equal® t osbetehans) exd Maphtinloprefal —tvrd oy rRSLhe kantentrhenylene
t he above range, both the heat resistance and storage stability of

t he adheshdéoti bhrlanybeneatkslkstans [ @g7dheTRékeont ent of the
(meth)acrylic resinis not particularly 20 limted, but is preferably

| ess thahOPhRéltotal m xing anobunt of the epoxy resin and the curing
agent. Wth such a content, the generation of outgas exhausted from

t he adhesi ve fRhomghignen henadhlesi-teyrfd lepoxy restied, i arahky pr egserepedy
curing process (c) can be effectively suppressed, and therefore it is
possi bl eresimshoevehgrEllentawn mfef2Z5aily csetanm hatcon lof wimbjsect

to be adhered by the outgas and the inprovenent in the adhesiveness

bet viden thelhdhesype épdxg arakian oyjrdetiba he abdbeteflpleB6viscosity 1C* |

of the adhesive film can be uniformly suppressed to the vicinity of
from 100 °C to 150 °C in the thermocompression bonding process (b},
and alteration in the flow amount of the adhesive film in a temperature
range of from 100 °C to 150 °C which is a general thermocompression

15 bonding temperature can be suppressed. In addition, by using a
novolak-type epoxy resin, it 1s possible to increase the glass
transition temperature after the curing of the adhesive film, and
also it is possible to improve adhesiveness between the adhesive film
and an object tc be adhered.

20 [0064]

The content of the (meth)acrylic resin with respect to 100 parts

by mass of a thermosetting resin is preferably more than or equal
to 10 parts by mass, and more preferably more than or equal to 30
parts by mass. Thereby, the workability of the adhesive film can

25 be improved. In addition, the content of the (meth)acrylic resin
with respect to 100 parts by mass of a thermosetting resin is

preferably less than or equal to 100 parts by mass, and more preferably



[ 0077] The resin conposition constituting the adhesive film
according to the invention may include a curing accelerator. It is
possible to appropriately sel ect and use any curing accel erator as

|l ong as 5 the accel erator accel erates a3@uring reacti on between the
epoxy resin and the curing agent. Specific exanples of the curing

accel erator include anine-bas&ﬂ catal ysts, such as i m dazoles, 1,

- 8- di azabfE§crhan(8r egual gho %é%@ﬁ@y Y %3 i ke; and phosphorous
conmpounds, such as nol ecul ar compounds or the like of 10

tri phenyllBRBSPhi ne or tetra-substituted phosphoni um and a

mul ti functional phenol conpound. Anong them preferred are o
phosphor ous cofPBuRRERE | XF VilRy SR CREIPapPdnelrPRGE B oty lomited,
t he adhesive filmand the corrosiveness of an al um num pad on a

sem condb¥tot s PeEHitab s rrgEhan or eqprl dehtldt PertehbY cigshpnd less
accelerator is preferably fromO0.01 parts by mass to 10 parts by

mass,” an@hparay earat|§o pPeParats blrors ©. angarart innlesly peebepalply more
by mass with respect to a total of 100 parts by mass of the epoxy

resi n antheheoxgaiiad wg&fl Py tH vhwagemrghie2s ihmn be edovk trab@e parts
it is possible to maintain the rapid curing property and storage

st abi | i t pyohashewathhestspedt [t ddd paetbabanvesenoprapengtitdsaftlarc acid
curing. [0079] Anong phosphorous conpounds, particularly preferred

are 25 mekeeulapalgmpoundgitoh thet cansebstin thedbphvesphaoge ymtand pwssible
mul tifunctional phenol conpound which are superior in the rapid

curi ng ptoparttiysfofbdtie addhesineat ickpaandohhe affiircddsintemes $oofthaass 3t ter
al um num pad on a sem conductor elenent, and, furthernore, the

st orlage stabhbi ¥ oihe théheasthesifidnd. | The[ 0680¢nThes Mbes Wrdferably less
conpounds of tetra-substituted phosphoniumand 5 a multifunctional
phenol cerpawIdedByl ot 3@ pERIES B KaEE €S, THAHeRQNPOURMSodNB It 8 further

structure, such as a salt structure, a supernolecul ar structure or

the likesatisfy both a low linear expansion coefficient and toughness after
the curing of the adhesive film.
[0066]

15 The content of the aralkyl-type epoxy resin is not particularly
limited, but is preferably from 30 parts by mass to 80 parts by mass,
and particularly preferably from 40 parts by mass to 70 parts by mass
with respect to the entire epoxy resin. Since, with the content in
the above range, variation in the complex viscosity 1C*I of the

20 adhesive film can be uniformly suppressed in the vicinity of from
100 °Cto 150 °C, which are temperatures in which general semiconductor
elements are thermocompression-bonded, alteration in the flow amount
of the adhesive film can be suppressed, and, furthermore, the glass
transition temperature after the curing of the adhesive film can be

25 increased.

[0067]

The softening point of the epoxy resin is not particularly



[ 0081] The tetra-substituted phosphoniumin the nol ecul ar conpounds
10 of tetra-substituted phosphoniumand a nultifunctional phenol
conpound is preferably a conpound havi ng phosphorous atons
coordinated with 4 al kyl groups or aron®dtic conpounds due to the
bal ance of the curing property and storage stability of the adhesive
film 15[008 The substituent .groups in_t tetra-substituted,
bhosphonlafiard HbLopaIs ELParyY FRLAds SRy PLe Faiiuar RECh dbic
identical or different, but are preferably tetra-substityted
bhosphonF &M Pon8thad iy et LouMedoF NABICS (HRHL (1Ped Oar 1 S8 LRSS dban
al kyl groups 20_as the substituent groups due to the stabilitg W th
respect P& 842k orC Myt ofysPEd RpEEt FRtaekamAsse g lyhmore than or equal
tetra-substituted phophoni uminclude tetraphenyl phosphoni um ,
Lot r at ol §PpABs PROHE X0t RYI BRERYI CRRUBpfoI GATICE, With a softening
tetranethoxyghenyl phosphoni um tetranapht hyl phosphoni um _
t et r abenPLBROIPAESHIUFI28t By | 2 FUPhdiey Fhesalpies diesteituimit, the tackiness
n-butyl tri phenyl phosphoni um 2-hydroxyethyltriphenyl phosphoni um
tri met hyPphehgl aghespront Ui @Rt e disstugadhényl PpRBSpRBnPangn adhesive
met hyl di aryl phenyl phosphoniumtetra-n-butyl 38 phosphonium or the
| i ke, andilamdbgachedhsamicasvaridr phemphonbeing Paalederdlhl Erdner tdicing
t he bal ance of the rapid curing property and storage stability of the
adhesi vetapemi s[ DOBBYvETHel tan tilfeundtviiohial plieaokatenpoyindi¢ing,hend the
nol ecul ar conpound of tetra-substituted phosphonium and a
mul ti f unpticknrl ppbeact v coapdum dinmeferesi.t oIn gddpolom, whitdh theslasdgsning
phenol i ¢ hydroxyl groups and has hydrogen in at |east one hydroxyl
grou® r epoyetl b lasd ahbaconmeea@uaharoxhdeabype wwopmoldrithi tand speeifri the
exanpl es include a 10 hydroxybenzene conpound, a bi phenol conmpound, a
bi sphenoihetomostdsiay hyslfaxy ndphtgral sene icedpeurdngappbeast hoyotak be
resin, a phenol aralkyl resin or the |ike. [0084]

suppressed.

[0068]
In addition, as the epoxy resin, a combination of a plurality
15 of epoxy resins with different softening points may be used. Thereby,
there are advantages in that both the effect of reducing the tackiness
of the adhesive film and the effect of suppressing a rise in the melt
viscosity before the pressurized curing process (c) can be more easily
satisfied. Examples of the combination of a plurality of epoxy resins
20 with different softening points include a combination of an epoxy
resin with a softening point of more than or equal to 40 °C and less
than 70 °C and an epoxy resin with a softening point of more than
or equal to 70 °C and less than or equal to 100 °C.
[0069]
25 The resin composition constituting the adhesive film according
to the invention is not particularly limited, but preferably includes

a curing agent. The curing agent may be appropriately selected and



Exanpl es of the multifunctional phenol conmpound include 15 conpounds

of a variety of isoners of bisphenols, such as bis(4-hydroxy-3,

5-di net hyl phenyl ) net hane(col | ectively call ed tetranethyl bi sphenol F),
4, -4'-sul fonyldi phenol and 4, -4'-isopsdpylidenephenol (collectively
cal | ed bi sphenol A), bis(4- hydroxyphenyl)nethane

b 2- hyd h | th

b LB e%ﬁ%ﬁrb y’i)%‘ﬁﬁ )%t%&%&&gaaﬁﬁ%u% o PHPEL resin.
ki nds of bis % drox e nmet hane, bi s(2- h phenyl) ne,

D o o SBBRAE ) THeR LD o T | e i aﬁé @mlﬁff FendSuring

F-D, manufactured by Honshu. Chem cal Industr . %?or the 1jke;
dlhydrox95@ﬂ5§ne%uc (Fch 244PRatls. BehydRth oY, SPQ§ Bén?%% ¥%en%.tﬁﬁ?mlnef
4-benzendi ol or_the like; trihydroxybenzenes, such as 1, 2

4- benzentFi-BERIF R G 4ARING h JEEBF Y hEPREAAEHEe oFchhgslike, aromatic
- 6- di hydr oxynapht hal ene or the Iike, and conpounds of a variety of.

39 i soneP8lBambnehentiial at . amslpdiphagivdiehbpned m-phepy hpeadiamine,
the |ike; and 1,2-di hydroxy naphthal ene, 4,4'-sul phonyl di phenol which
are excefiaminpdiphenyhs HernEba thke r mld’a@anen@orpp@p@w yant@ining
storage stability are preferred. 5[0085] The resin conposition
const it udiaganteanthesi @@anﬂqnmmlhygirmlﬁﬁeorn%ﬁt Loke magcidacl ude

a coupling agent. Thereby, it is possible to further inprove the

adhesi vearbydoideteasethesinind idgardsd thiehadhesl eheissc gicidheinhydrides,
interface between the resin conponent 10 and a filling material in

t he adhesugk 43 hexah@@86phthalic dxahpindydafidehenetupl ieigrageitophthalic

i ncl ude sil ane-based agents, titani umbased agents, al um num based
ageris oactdeahhkéridmdor artendlittemanddmatdicd anédbasbgdebdps) nguelyend
which is excellent in the 15 storage stability of the adhesive film
and t he adbesivenessaliegmehn tdrdhatihess wrioletlandcaacol) eséntopienon
adhered is preferred. [0087] Exanples of the silane coupling agent
i ncl ude ¥ébyhcarboxylic acid or the like, phenol-based curing agents, such
as a phenolnovolak resin, a cresol novolak resin, a phenol aralkyl
resin (including phenylene, biphenylene skeletons), a
15 naphtholaralkyl (including phenylene, biphenylene skeletons) resin,
a triphenole methane resin, a dicylopentadiene-type phencl resin,
bis{mono or di t-butylphenol)propane,
methylenebis (2-propenyl)phenol, propylenebis(2-propenyl)phencl,
bis[ (2-propenyloxy)phenyl]lmethan,
20 bis[({2-prcpenyloxy)phenyl]propane, 4,
4" - ({l-methylethylidene)bis{ (2- (2-propenyl)phencl], 4,
4"~ ({l-methylethylidene)bis[ {(2- (1-phenylethyl)phencl], 4,
4" - (1l-methylethylidene)bis[2-methyl-6-hydroxymethylphenol], 4,
4" - (1l-methylethylidene)bis[2-methyl-6- (2-propenyl)phencl], 4,
25 47’ -(l-methyltetradecylidyne)bisphenol or the like.
[00701]

The content of the curing agent in the resin composition



trichlorosilane, vinyl trinmethoxysilane, vinyl triethoxysilane, 20

p- (3, 4 epoxycycl ohexyl)ethyltrinmethoxysilane, y-glycidoxy propyl
trimethoxy silane, y-glycidoxy propyl nethyl dinethoxy silane,

y-met hacryl oxy propyl trimethoxy silane33y-nethacryl oxy propyl nethyl

di et hoxy sil ane, y-nmethacryl oxy propyl triethoxy

si l ane, N-f 3(am noet hyl ) y-am nopropyl nethyl di pet hoxysi| ane, 25 )

N- E( ami nS@P%HW%Wﬁd‘% BPPESEYSE rﬁt%%?@iilﬂdhé?le Tnvéntion can'Be obtained
N- E(am noet hyl ) y- am nopropyl triethoxysil ane, .

y- am nopPBpGRtFihRE Hokykit L KALEHth GFtdpy PEEFEBROKYRI FRARY edplvalent
N- phenyl - y-am nopr opyl t ri met hoxysi | ane, _ _ ,
y- chl or oppf&YFt2F ridtch 6RPEYI BRI AR ESp CHBLBRYRIER T metlRoRyS?Fang! which
3-isocyanate propyltriethoxysilane, 3-acryloxypropyltrimethoxysilane

or the |Fke.cligoggpent is a phened xSy andhft e@H 1 THeHoupriagealgearn the
is preferably nore than or equal to 0.01 parts by mass and | ess than

or edual epexyEPHMad enE wasght afdtparen et Fepbynpred dhgbfynapienahgiroups
or equal to 0.1 parts by nass and | ess than or equal to 5 parts by

mass W t hinrgspeectring agenoo parefehgbiissoxd thiae atrgdual itesPnd and Bess
the m xi ng anount in the above range, it is possible to satisfy both

t he adhetshaenessdgpefiveen .ttheaadhhesitie flidmhyapde farab] potoneothen or equal
adhered and t he suppression effect of outgas or voids. [0089] 15In

addi ti ontothel pesi hespmpasi dbr ayuednsbi 1 ud i nFitthet e lhesiventf bEnth@ayuring
include an inorganic filling material. Thereby, it is possible to

i nprove &denpi tkupheraiperd waiye, mirovkngothébpeet ¢ ngatof 4 £ ypriapedr thheotheat

an adhesive filmattached sem conductor elenent froma dicing tape
aft @ t heedi ytahdg Did astdfsye Bytathiiding afdthe pabysdes20iBnf unction
that reduces the |inear expansion coefficient after curing. [0090]
[0071]
The curing agent is preferably a liquid-phase curing agent with
a viscosity at 25 °C of less than or equal to 30 Pa-s (30,000 cps),
and, furthermore, more preferably a liquid-phase curing agent with

15 a viscosity at 25 °C of less than or equal to 10 Pa-s (10,000 cps).
With a viscosity of the curing agent at 25 °C of less than or equal
to the above-defined value, the initial adhesiveness of the adhesive
film or the reliability of a semiconductor device is improved.
[0072]

20 The content of the liquid-phase curing agent with a viscosity
at 25 °C of less than or equal to 30 Pars (30,000 cps) is not
particularly limited, but is preferably from 30% by mass to 80% by
mass, and particularly preferably from 40% by mass tc 70% by mass
with respect to the entire curing agent. With a content of the curing

25 agent of more than or equal to the above lower limit, a rise in the

melt viscosity before the pressured curing process (c) can be

suppressed, and, with a content of the curing agent of less than or



Exanples of the inorganic filling material can include silver,
titaniumoxide, silica, mca or the |ike, and, anong them silica 25

is preferred. By using a silica filler, it is possible to further

i mprove the pickup property by inproving4the peeling-off property of

an adhesive filmattached sem conductor elenent froma dicing tape

41 after the_dividing of a wafer_by dicing. In additiaqgn, the shape of,

t he siIi€8uﬁﬂlF@rt?%dﬂﬂﬁﬁéu€Pﬁ§héﬂm§FtiE%Fé%HﬂgﬁﬁﬁﬁiEgltE?I?QQES%ﬂﬁ film
spherical silica is preferred. [0091] 5The average grain dianeter of

t he i nor §aRi Bef FRAVAGImaRRY i Heriqrit ifarks é?ﬁ’lsérl%}el -Ri £BATOBAt the
preferably nore_than or equal to 0.01 pmand | ess than or equal to 20
um and parkpPulaEYy preferably more than or equal to 0.1 pmand |ess

t han or e%ual to 5 pm Wth the average grain dianeter in the above
range, itl00d3possible to 10 suppress the aggregation of the filler in
the adhesive filmand to i nprove the appearance, and, furthernore, to
suppress the fEsemptesoff chepsiderdrighatrecrrdogprasst oni-thoadvhgeosity at
process. [0092] The content of the inorganic filling material is not

15 parti al 4 oy liessi tleah obwguiad tpr 80 Sealsl (30t chah ioclegealiquidbphase
part by mass and | ess than or equal to 200 parts by mass, and

parti cul phepoprefmpabids mofpethénc arxagnpials tbebeparimcldarhss (mpdo or di
| ess than or equal to 100 parts by nass with respect to 100 parts by

mass of theutgdiphetoh) @repknw, tietdy e bhsl aprepdnyl) phenal epmalpylene
excluded. 20 Wth the content in the above range, the difference in

t he | i nebfsepanspeny tpepiércsdlentbibel \een dbdee vadkes prent;l | me ahanan
obj ect to be adhered after curing becones snall, and stress generated

durirgm tbesmb-shepkngbox Pephadicedopanid, t lgrefore it is possible to
further reliably suppress the peeling-off of the object to be
adhered. 4 - (i-methylethylidene)bis[2- (2-propenyl)phenol], 4,

47" - (1l-methylethylidene)bis[2- (1-phenylethyl)phenol, 4,

4" - (l-methylethylidene)bis[2-methyl-6-hydroxymethylphenol], 4,

4" - (1l-methylethylidene)bis [2-methyl-6- (2-propenyl)phenol}, 4,

15 4’ - (1l-methyltetradecylidyne)bis phencl. The viscosity of these
liguid-phase compounds can be controlled by the number of nuclei n
or the kind of benzene ring substituent groups.

[0074]
As the curing agent, it is also possible to add and concurrently

20 use a solid-form phencl resin with the liquid-phase phenol compound.
The “solid-form” means that a resin remains in a solid state at 25 °C
and a normal pressure. By concurrently using a solid-form phenol
resin, it is possible to reduce the tackiness of an adhesive film
for a semiconductor at room temperature and to improve workability.

25 In addition, the solid-form phencl resin refers to all of monomers,

oligomers and polymers having at least two or more phenolic hydroxyl

groups which can curing-react with the epoxy resin so as to form a



25 Furthernore, since it is possible to prevent the coefficient of
elasticity of the adhesive filmafter curing from becom ng too high,
the reliability of a sem conductor elenent rises. 42 [0093]

Here, the resin conposition constitutingdthe adhesive fil maccording
to the invention may include conponents other than the above

conponents. 5[ 0094 The thickness aof the adhesive fjlm
accor di n§*t85t Eén?%\%ﬁqc&ﬁﬁ% s eﬁ&@&éﬁlﬁ}ﬂ?‘?ﬁ m* B?leﬁuPh?EOl novolak

preferably from3 pmto 100 pm and particularly preferably from5 pm
to 70 pmFe@-En & ﬁéetSﬁﬁdm@&sﬁi RephB- e?oai?@np r?g%ll%% (aeegvéwg&frﬂenylene

t hi ckness can be easily controlled. 10[ 0095] Nextl a. net hod
of manuf &BuPLRECRNECRR NG VREM Y ImTRSed i & PRENBPhegadkyl (including
manuf acturi ng_a sem conductor device according to the invention will
be descrPbeYl¥Re, didsnyd ol akot et oS Aesity on tCdPhsacdural e Fpsin,
for 15 exanple, dissolving the above-described resin conposition in a
sol vént , asdéayasonenbgdienentvae rowaiolagesdne o1t shgehddkedi Mathynly a
formal dehyde or the like so as to nake the conposition be in a
var ni sh gtagelarhewneeathny s dr plugathausbapositilod smlidriglrepphencl
sheet using a comma coater, a die coater, gravure coater or the like
so 20 asresimslmay|pgeuserd. sol vent, and then renoving the rel ease
sheet. [0096] The adhesive filmused in the nethod of
manuf act DRG] a sem conductor el enent according to the invention can
be used in the formof a dicing tape-attached adhesive film by
conbi ni ng W t hTlae dicoitro £26£ fiHems o EXAMRbEm phenol resin is not particularly
10 limited, but the ratio of the epoxy equivalent of the epoxy resin
to the combined equivalent weight of the functional groups in the
liquid-phase phenol compound and the solid-form phenol resin is
preferably more than or equal to 0.5 and less than or equal to 1.5,
and particularly preferably more than or equal to 0.7 and less than
15 or equal to 1.3. With the content in the above range, both the heat
resistance and storage stability of the adhesive film can be
satisfied.
[0076]
The content of the (meth)acrylic resin is not particularly
20 limited, but is preferably less than the total mixing amount of the
epoxy resin and the curing agent. With such a content, the generation
of outgas exhausted from the adhesive film when the adhesive f£ilm
is heated in the pressurized curing process (c} can be effectively
suppressed, and therefore it is possible to achieve prevention of
25 the contamination of an object to be adhered by the outgas and the

improvement in the adhesiveness between the adhesive film and an

object to be adhered.



43 [ 0097] Hereinafter, the invention will be described in nore
detail based on exanpl es and conparative exanples, but the invention
is not limted thereto. 5(Exanple 1) (Preparation of a resin varnish
for an adhesive film Foll owi ng conpone®s were di ssolved in nethyl

et hyl ketone (MEEK) so as to obtain a resin wax with a resin solid
cont ent if i%oo as the (nmeth)acrylic resin, 100 parts by mass of an
acrylic ap 0 ester copol yner

(et hyl acryl ate-butyl acryl at e- acr Ionitrlle-acr¥:ic ci d- hydr. oxyet hyl
met hacryl ate cOPBIGATEM C%E’Rﬁla%]t%? E8T Bl NAGERe e?f%é%@éb‘%/ 6&&%%&’?‘11@
SG 708-6 Tg: 6. C, wej ght-average nol ecul ar wei ght: 800, 000) ;. 15as
the epox¥OrBBE ninVYEEiRh e NRAEEeoR BRI CREBG eGP PN £F elspPOSsible
novol ak-type epoxy resin, epoxy equival ent 200 g/eq, softening point
80 C, nmhff aRPLPRELIBYCN pivieKaypdicl Ues. antt GUF1BAJRISTIPEREQr BF ey as
of NC3000P (aral kyl type epoxy resin, epoxy equival ent 272 g/eq, .
sof t éhi n§hpdafRelFFatomaees brtatres auminspbta Kalakpetyeen e spoppaesin
the curing agent, 82 parts by mass of a |iquid-phase phenol conpound
VEH- 8000&N¢hyide oxug ing agendqui Faeentlid £xagrds sgeduphe newd e tagasd dnptor
Meiwa Plastic Industries, Ltd.) and 55 parts by mass of a solid-form
phenol r&sChuPR- #iFiGe {hyskdxsd tgneis eguichakentimidazgl e, gt oup,
manuf actured by Sum tono Bakelite Co., Ltd.); 25as the curing
accel er atbrdifz8bpaythoby(vasd,of 0f hendeteanulear thenpokad afd phosphorous
tetra-substituted phosphoniumand a nultifunctional phenol conpound
r epr esentedpbynéey nsthah (49 ;molecular compounds or the like of
10 triphenylphosphine or tetra-substituted phosphonium and a
multifunctional phenol compound. Among them, preferred are
phosphorous compounds satisfying both the rapid curing property of
the adhesive film and the corrosiveness of an aluminum pad on a
semiconductor element.
15 [0078]
The content of the curing accelerator is preferably from 0.01
parts by mass to 10 parts by mass, and particularly preferably from
0.1 parts by mass to 5 parts by mass with respect to a total of 100
parts bymass of the epoxy resin and the curing agent. With the content
20 in the above range, it is possible to maintain the rapid curing
property and storage stability of the adhesive film and the balance
in properties after curing.
[0079]
Among phosphorous compounds, particularly preferred are
25 molecular compounds of tetra-substituted phosphonium and a

multifunctional phenol compound which are superior in the rapid

curing property of the adhesive film and the corrosiveness of an



[ 0098] [ 0099] as the coupling agent, 0.5 parts by nass of
y-gl yci doxy propyl 5 trinethoxysilane (KBWAO3E, manufactured by
Shin-Etsu Chemical Co., Ltd.); and as the inorganic filling
material, 56 parts by mass of spherical36ilica (SE2050, average grain
dianeter 0.5 pm manufactured by Admatechs Conpany Limted). 10[0100]
(Manufacturing of a rel ease sheet-attached adhesive fil The resi
varni sh BHEELREE By AHOVELCRSHA 15 SHEFRSY waboappPT BRSTEORS, the
pol yet hyl ene terepht hal ate filn1(nanutactunid by M tsubi shi Chemi cal
Pol yest ef LRTRAR CBF PP LEaY Rod M. 2MHET S 15 1fthi ckness 50 pm) which is
a releasina sheet using a comma coater and then dried at 100 C for 5
m nut es, [AR8%) furthernore, at 150 C for 2 nminutes so as to obtain an
adhesive filmw th a thickness of 30 pm The nelt viscosities of the
obt ai ned adhesThe Mol gomeounds ¢f £iafreseueshdisteredPhySRiRHYn and
shear with a frequency of 1 20 Hz at a rate of tenperature increase
of 1 ¢ & nulelfvnefienahadmier GEREWEDIRY- §0t2BE Pars BAYLRESS, but
Pa-s, respectively. [0101] (Manufacturing of a dicing sheet)
As a di ctogreheds hagingred estimlcfuylan smdbage AaseltaPtrRFrhvaRt ha25 a
t hi ckness of 100 pmwas fornmed with a push bench from Cl eartech
supermolecular structure or the like.

[0081]
The tetra-substituted phosphonium in the molecular compounds
10 of tetra-substituted phosphonium and a multifunctional phenol
compound is preferably a compound having phosphorous atoms
coordinated with 4 alkyl groups or aromatic compounds due to the
balance of the curing property and storage stability of the adhesive
film.
15 [0082]

The substituent groups in the tetra-substituted phosphonium
are not particularly limited, and may be mutually identical or
different, but are preferably tetra-substituted phosphonium ions
having substituted or non-substituted aryl groups or alkyl groups

20 as the substituent groups due to the stability with respect to heat
or hydrolysis. Specific examples of the tetra-substituted
phophonium include tetraphenyl phosphonium, tetratolyl phosphonium,
tetraethylphenyl phosphonium, tetramethoxyphenyl phosphonium,
tetranaphthyl phosphonium, tetrabenzyl phosphonium, ethyltriphenyl

25 phosphonium, n-butyltriphenyl phosphonium, 2-hydroxyethyltriphenyl
phosphonium, trimethylphenyl phosphonium, methyldiethylphenyl

phosphonium, methyldiarylphenyl phosphonium,tetra-n-butyl



45 CT-H717 (manufactured by Kuraray Co., Ltd.) nade of 60 parts by

mass of HYBRAR and 40 parts by nmass of pol ypropyl ene, and the surface
was subjected to a corona treatnment. Next, a copolyner with a

wei ght - aver age nol ecul ar wei ght of 500,890 obtained by 5

copol ynmeri zing 50 parts by mass of 2-ethyl hexyl acrylate, 10 parts by
mass of butyl acrylate, 37 parts by mass of vinyl acetate and 3 parts
by mass BROBPROE: BRy@F Hye ettt Aidat 8MRRE HPPTi el HerRAGRY Yy ddtqsphonium
filmwth a thickness of 38 pm which had been subjected to a

peel i ng- bffPrefardeie 4 4 &P 2RCehPEKRBE sTHP1E (FHM T tRIYOPRFtY and
drying, and then dried at 80 C for 5 minutes, thereby obtaining an
adhesi vestayege Thailife efdHes \adhesisie Wddm-ani nated on the

corona-treated surface of the base material filmso as to obtain a
dicing shéeg31[0102] 15 (Manufacturing of a dicing sheet-attached
adhesive film The adhesive filmwas adhered to the
aboveé> descr i beBhdimilig fsmestiona lapkenel (campernthin thesaal eonbae agmpound
waf er and smaller than the inner dianmeter of the wafer ring so as to
obt ai n aofli téhygatapesfat twodk dradtpdsiniant idnd fompedibynst acka hgohdol
base material film 20 the adhesive |ayer and the adhesive filmin
t hi s or deomppOid I feManud actampaugpdivhack emadongsqioenalend bgjiroxyl grofips
sem conduct or device was nanufactured in the followi ng order. As the
subst r at endfhdsheysesyeodduct dpadevdreehydrskyilicaved mmgands@ms to become
substrate (with a circuit level difference of from5 pmto 10 pm
i ncl udi ng phenakededtgpd re@amned,oatrell swiddi facsekdaplesgistinde a
(manuf act ur edbyTai yol nkMg. Co., Ltd., AUS308) as the base conpound
46 10 hydroxybenzene compound, a biphenol compound, a bisphenol compound,
a hydroxynaphthalene compound, a phenol novolak resin, a phenol
aralkyl resin or the like.
[0084]
Examples of the multifunctional phenol compound include

15 compounds of a variety of isomers of bisphenols, such as
bis (4-hydroxy-3, 5-dimethylphenyl)methane (collectively called
tetramethylbisphenol F), 4, -4'-sulfonyldiphencl and 4,

-4' -isopropylidenephenol {collectively called bisphenol A),
bis (4-hydroxyphenyl)methane, bis{2-hydroxyphenyl)methane,

20 (2-hydroxyphenyl) (4-hydroxyphenyl)methane and a mixture of three
kinds of bis(4-hydroxyphenyl)methane, bis (2-hydroxyphenyl)methane,
(2-hydroxyphenyl) (4-hydroxyphenyl)methane (for example, bisphenol
F-D, manufactured by Honshu Chemical Industry Co., Ltd.) or the like;
dihydroxybenzenes, such as 1, -2-benzendiol, 1,3-benzendiol, 1,

25 4-benzendiol or the like; trihydroxybenzenes, such as 1, 2,

4-benzentriocl or the like; dihydroxy naphthalenes, such as 1,

-6-dihydroxynaphthalene or the like, and compounds of a variety of



was prepared. Meanwhile, a copper foil, a nickel plate and a gold

pl ate were pattern-treated in turn on portions not coated with the
sol der register on one surface of the sinulated organic substrate so
as to formterninals for wire bonding, 3%nd electricity was nade 5 to
flow by areas for mounting solder balls and via holes provided on the

di o ng ¢ 5%3%{32%%3&@&98 ?tvggj?  ARks A Eﬁel%%%t g 3‘81%1]’ -b&RhﬁnJhgr the
20
had been 5PeaRSo] ?%ﬁ%@%’%&p oG apds 4f LR OO RGRUYROL which

filmattached wafer. n, the wafer s diced (cut

into a sP%E %T‘C%H:?PEeﬁﬁ %Beﬁapcgﬁﬁmerbﬁ% I8P SUIENE R%%% and
a dicing saw at a spindle rotation 15 speed of 30,000 rpmand a

cutting §E@€696f556bh%hY%e%rePﬁﬁﬁfe%W%?sen1conductor el ement was

pushed up fromthe rear surface of the dicing tape-attached adhesive
film>andOP8éled of f between the base material filmand the adhesive

| ayer so as to obtain an adhesive filmattached sem conductor

el ement. 20[ 0188% resin campogbolen aghesivet ing mhgtadrgreve film according
sem conduct or el ement was t her noconpressi on-bonded on the simlated
organi ¢ sabsheaievesthen analy eltbohidls I mawldooureenby AGM&@ND, 1t is
AD898) under conditions of 130 C, 10 N and 2 seconds, and then a
senicondposeibbartonﬁmetMﬁr:Empﬁuyeadh@sEd@esﬁVﬁnassa@fmmhe adhesive film
sem conductor elenent and the sinulated organi c substrate was

i nst al | ednidnthe padsssieensssalf die snliteefbed betpeesstird zezh igurdamgponent
under conditions of 130 C, 0.5 MPa and 60 47 m nutes using

presiuri aad ai £i1Nexd , mavweel doni nghewasihperifver fedmbet ween t he di e pad
portion of the sem conductor elenent and the termnals for wre

bondi ng ¢o0BBe substrate by a wire bondi ng device (manufactured by

ASM Corp, Eagle 60). Furthernore, after sealing 5 was forned with a

seal ing resin ENMm&IO9 qfraund actupldchabygSufi t aabudakel 1dmee-Cased tahents,
a two hour-long thermal treatnment was performed at 175 C as post

curing seidsniOmobésed Rgeneal | Anurasim-Ried hgentdbesi vRefliilkg, &hey elbng
obtaining a total of 10 semi conductor devices. Further, the degree of

curing othbhe edHBesivenéiddrdd )c fﬁﬁﬂhdfgééﬂi which is excellent in the
t her nroconpr essi on-bonding, (ii) after the pressurized curing, (iii)

af t ers t hetWehge bonding and r({Nd AfHay: ddheisRAADNEHeOEAREL PR R8s PStween
curing which was separately neasured by the differential scanning

cal ori megpy %ﬁ@sﬂré Qf/ﬂm(éﬂa ﬂ%bj(édﬁ )to‘S%‘z_{o AR elbM) 1308% Ferred.
respectively, if degree of curi'ng of the adhesive filmbefore
[0087]
Examples of the silane coupling agent include vinyl
trichlorosilane, vinyl trimethoxysilane, vinyl triethoxysilane,
20 B-(3, 4 epoxycyclohexyl)ethyltrimethoxysilane, y-glycidoxy propyl
trimethoxy silane, y-glycidoxy propyl methyl dimethoxy silane,
v-methacryloxy propyl trimethoxy silane, y-methacryloxy propyl
methyl diethoxy silane, y-methacryloxy propyl triethoxy
silane,N-8 (aminoethyl)y-amincpropyl methyldimethoxysilane,
25 N-B(amincethyl)y-aminopropyl trimethoxysilane,

N-B {aminoethyl)y-aminopropyl triethoxysilane,

y—aminopropyltrimethoxyxilane, y-aminopropyltriethoxyxilane,



15 the thernoconpression-bondi ng was considered 0% [0107]

(Conpar ative Exanple 1) A sem conduct or device was obtained in
the same manner as Exanple 1 except that the pressurized curing
process was not performed. 20 Further, the degree of curing of the
adhesive film (i) after the thernoconpression-bonding, (iii) after

the wire bo d|n and r th seal i.ng _formati on and post curing
whi ch vvas E’ arat ér ?m%%%éﬂ?%ﬁf Jlocﬁy g’%&ﬁ'l al scanni ng

cal orinmetr i 5%and(|v 100‘V respect.ivel t.he
degr ce ov-§8?ﬁ§ﬁap%??3¥ﬂ Harbid OB 5 | W beFoAEtoRESEYL dkndtysine,
t her nocoqpr, essi on- ond| S, C n5|de.red 0% [0108] (Conparative

Exanpl e g?lsﬂgyana © pﬁogﬁﬁﬁﬁﬁ 1#&Grce was obtained in the sane
manner § exce&lthat i nst ead ofﬁgﬁ{form ng the

pressuri eGCEH Pﬁ&p’ﬁ?ﬁ‘é]e m%tk}fé%irfsijﬁlg"qer &4t L%&& - per f or med under

conditions of 130 C and 60 m nutes. Further, the degree of curing of
the atihesP0884i 1 m 5(i) after the thernoconpression-bonding, (ii)

after the heating treatnment, (ii |%‘§after the wire bonding and (iv)

after the seal FRg Terimst @%u%fhél’fp COUPLAGIVIIH haP 1edrlel yore than

measured by the differential scanning calorinmetry were (i) 0% (ii)

45% (ii Py savsantc (391 100%%s kaspests valy lepf thendegremal turihgarts

of the adhesive 10 film before the thernoconpression-bondi ng was

consi der il 10355 { @pggparticulantie prefeoabhy revet daenonr wasigdetpdd negparts

on the adhesive filnms for sem conductors and sem conductor devices

obt ai nedbiynmeaghand Exshpilen and cQuapatat bvea Ekanpy esas Ewal thatiespect to

itens are shown 15 together with the contents. The obtained results

ar e dhowh 0D npdabs éoyl mes® td] the acrylic resin. With the mixing amount in
the above range, it is possible to satisfy both the adhesiveness
between the adhesive film and an object to be adhered and the
suppression effect of outgas or voids.
[0089]

15 In addition, the resin composition constituting the adhesive
film may include an inorganic filling material. Thereby, it is
possible to improve the pickup property by improving the peeling-off
property of an adhesive film-attached semiconductor element from a
dicing tape after the dividing of a wafer by dicing and to provide

20 a function that reduces the linear expansion coefficient after
curing.

[0090]
Examples of the inorganic filling material can include silver,
titanium oxide, silica, mica or the like, and, among them, silica

25 is preferred. By using a silica filler, it is possible to further

improve the pickup property by improving the peeling-off property

of an adhesive film-attached semiconductor element from a dicing tape



1. Lowtenperature patching property The | owtenperature patching
property was evaluated with 180 20 peel strength after adhering the
adhesive filns obtained in each of Exanples and Conparative Exanpl es
to the rear surface of a wafer with a thickness of 550 pmat a
tenperature of 40 C, a pressure of 0.3 MPa and a | am nation speed of

105304y 108 JBAEREL X COBH W GTROH S A3 TR0l oo o

25( manuf ctife I en 50A) by pee

adhesive_filns,in a.180 direction at el.i ng_speed _of 50 i hut e
20 o pesPErBLh i i s hirhidd el Sl lla B R e e b S
or equal tg 200 ll\l/m . B: ?I'he}%pegl strength was nore than or equal to
100 N m SR&er&selt RahiSBo RS Ie TR  The peel strength was more than

or equal t0§ ?RVN/mand |l ess than 5 100 Nm D:. The peel strength was
| ess t har"88 m [0111] 2. Squeezing out of the adhesive film

Regar di ng the sgueezing out of the adhesive film it was_10 observed .
with 2 SEM whef R8raY#ed SRS e M AIMRF RO S dlte 28979601 Fr bt 1 19 faferial
surfaces of the sem conductor elenents after the wire bonding in the
seni condéét BPLdRFF EESUhERLY ottt i PUdadf BreERAAPLEsTaRg than or equal

Conpar ati ve Exanpl es. Each mark has the foll ow ng neani n%.
t0 0.01 ym and less than or equal to 20 ym, and particularly preferably

more than or equal to 0.1 ym and less than or equal to 5 pm. With
the average grain diameter in the above range, it is possible to
10 suppress the aggregation of the filler in the adhesive film and to
improve the appearance, and, furthermore, to suppress the fracture
of chips during thermocompressicn-bonding process.
[0092]
The content of the inorganic filling material is not
15 particularly limited, but is preferably more than or equal to 1 part
by mass and less than or equal to 200 parts by mass, and particularly
preferably more than or equal to 5 parts by mass and less than or
equal to 100 parts by mass with respect to 100 parts by mass of the
resin component with an (F) inorganic filling material excluded.
20 With the content in the above range, the difference in the linear
expansion coefficient between the adhesive film and an object to be
adhered after curing becomes small, and stress generated during
thermal shock can be reduced, and therefore it is possible to further
reliably suppress the peeling-off of the object to be adhered.
25 Furthermore, since it is possible to prevent the coefficient of
elasticity of the adhesive film after curing from becoming tooc high,

the reliability of a semiconductor element rises.



A. The squeezing out lengths fromthe side surfaces were less than 15
20 gm B: The squeezing out lengths fromthe side surfaces were nore
than or equal to 20 pmand less than 50 pm C. The squeezi ng out

| engths fromthe side surfaces were nor£€2than or equal to 50 gm and

| ess than 100 pm 20 D: The squeezing out |engths fromthe side
surfaces wgrg nore than 100 pm [0112] 3. Presence of voids and
cavities [H8Pdie the seal i ng formati on The presence of voids and
cavities before the sealing formation 25 was evaluated with a .
Scanni ng AcousHPEEToRBYr BPHL T SAFPIDIL {He SEFtdSHFIELor NGedrRegive ofilm
which the resin was yet to be sealed, obtained in each of Exanples

and Corrpé?&f’ménm%lll%éﬂVEaéﬁoﬁW 150l 3R CORBONBNT & WithG T fije above
A. The nunber of sem conductor devices having voids or cavities with

a size ofCmPPEERRAN or equal to 30 pmleft was 0 out of 10. B: The
nunber of sem conductor devices having voids or cavities with 5 a

si ze of MBPE4ihan or equal to 30 pmleft was nore than or equal to 1
and |l ess than or equal to 3 out of 10. C. The nunber of

seni conduct or @ee¢ieisckrmangivbhdadiescae fiés agedrdirg ze biie norvention
than or equal to 30 pmleft was nore than or equal to 4 and | ess than
or equal isonét eartwfcullarli0lbmithd, nunbers presemabopditctor3 devioeld0 pm,
havi ng voids or cavities with a size of nore than or equal to 30 pm

| eft wasah@ pattidulldxly preferably from 5 um to 70 pym. With the thickness

in the above range, the accuracy of thickness can be easily controlled.
10 [0095]

Next, a method of manufacturing the adhesive film used in the
method of manufacturing a semiconductor device according to the
invention will be described.

The adhesive film of the invention can be obtained by, for

15 example, dissolving the above-described resin compositicon in a
solvent, such as methyl ethyl ketone, acetone, toluene, dimethyl
formaldehyde or the like so as to make the composition be in a varnish
state, then coating and drying the composition on a release sheet
using a comma coater, a die coater, gravure coater or the like so

20 as to volatilize the solvent, and then removing the release sheet.
[0096]

The adhesive film used in the method of manufacturing a
semiconductor element according to the invention can be used in the
formof a dicing tape-attached adhesive filmby combining with a dicing

25 film.

EXAMPLE



Further, in Exanple 1, all the sem conductor devices had no void or
cavity with a size of nore than or equal to 10 pmleft. [0113] 15 4.
Presence of voids and cavities after the sealing formation + post
curing The presence of voids andd®avities after the sealing
formati on and post curing was evaluated with a Scanni ng Acoustic
Tonogr aph 8SAT) for the sem conductor devices, for which the resin
was yet {8%Bélseal ed, 20 obtained in each of Exanpl es and Conparative
Exanpl es. Each_mark has the foll owi ng meaning. A: The nunber of ,
seni conduct or He¥PERITHAVI M % diFerdri ogavitileBeniBRCHIRPS el MRSt gletail
than or equal to 30 pmleft was 0 out of 10. B: The nunber of
sem condb@E6f YeerAERLRAGHY OPEIPASASA VERFANRLE S PRI 1§veatépnpps ot
than or equal to 30 pmleft was nore than or equal to 1 and |ess than
or equal 1é®iBedutheretl®. C The nunber of seniconductor devices
havi ng voids or cavities wwth 51 a size of nore than or equal to 30
pm | &t wasampte than or equal to 4 and less than or equal to 9 out
of 10. D: The nunber of sem conductor devices having voids or
cavities(Rrepanatior of aoresirharemriséqialr to 36hpeivef £ilas 10 out
of 10. S5Further, in Exanple 1, all the sem conductor devices had no
voi d or Favloyimgtdompaierasofremerdissalivest iequathyd «idypmkeebhe (MEK) so
[0114] 5. Cracking resistance The cracking resistance was eval uat ed
by obsersgngocolackimgs Adsgeneratweididue resinesbawdwebthtanScafind hyy:
Acoustic Tonograph (SAT) after perform ng a noi sture absorption
t r eat nent asnthde(nseth )condudicomredaw, cég0ophat sedy i maeacht ofn Beamjilies acid
and Conparative Exanples at 85 C and 65 %RH for 168 hours and then
per fiar m agtéR cepbDymat 260 C three tines. Each nark has the
fol |l owi ng neani ng.

(ethylacrylate-butylacrylate-acrylonitrile-acrylic

acid-hydroxyethyl methacrylate copolymer, manufactured by Nagase
ChemteX Corporation, SG-708-6, Tg: 6 °C, weight-average molecular
weight: 800,000);

15 as the epoxy resin, 105 parts by mass of EOCN-1020-80 (ortho cresol
novolak-type epoxy resin, epoxy equivalent 200 g/eq, softening point
80 °C, manufactured by Nippon Kayaku Co., Ltd.) and 157 parts by mass
of NC3000P (aralkyl type epoxy resin, epoxy eguivalent 272 g/egq,
softening point 58 °C, manufactured by Nippon Kayaku Co., Ltd.);

20 as the curing agent, 82 parts by mass of a liquid-phase phenol
compound MEH-8000H (hydroxyl group equivalent 141 g/OH group,
manufactured by Meiwa Plastic Industries, Ltd.) and 55 parts by mass
of a solid-form phenol resin PR-HF-3 (hydroxyl group equivalent 104
g/OH group, manufactured by Sumitomo Bakelite Co., Ltd.);

25 as the curing accelerator, 0.8 paris bymass of themolecular compound
of tetra-substituted phosphonium and a multifunctional phenol

compound represented by Formula (1);



15 A: The nunber of crackings generated was 0 out of 10. B: The
nunber of crackings generated was nore than or equal to 1 and |ess
than or equal to 3 out of 10. C The nunber of crackings generated
was nore than or equal to 4 and less théh or equal to 9 out of 10. 20
D: The nunber of crackings generated was 10 out of 10. [0115] [Table
1] 30HLH]C) (24 a) URs 4-) co -H u)

10

15

20

25

[0098
@ ) HO @
4 HO HO

as the coupling agent, 0.5 parts by mass of y-glycidoxy propyl

[0099]

trimethoxy silane (KBM403E, manufactured by Shin-Etsu Chemical Co.,
Ltd.); and

as the inorganic filling material, 56 parts by mass of spherical
silica (SEZ050, average grain diameter 0.5 ym, manufactured by
Admatechs Company Limited).

[01001

(Manufacturing of a release sheet-attached adhesive f£ilm)

The resin varnish obtained by the above-described method was
applied to a polyethylene terephthalate film (manufactured by
Mitsubishi Chemical Polyester Film Corp., Catalog No. MRX50,
thickness 50 ym) which is a releasing sheet using a comma coater and
then dried at 100 °C for 5 minutes, and, furthermore, at 150 °C for
2 minutes so as to obtain an adhesive film with a thickness of 30
pm. The melt viscosities of the obtained adhesive film at 100 °C,
125 °C and 150 °C measured by giving a shear with a frequency of 1
Hz at a rate of temperature increase of 10 °C/minute using a rheometer
were 300 Pars, 280 Pa:s and 260 Pa:s, respectively.

[0101]
(Manufacturing of a dicing sheet)
As a dicing sheet base material £film, a base material film with

a thickness of 100 pm was formed with a push bench from Cleartech
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CT-H717 (manufactured by Kuraray Co., Ltd.) made of 60 parts by mass
of HYBRAR and 40 parts by mass of polypropylene, and the surface was
subjected to a corona treatment. Next, a copolymer with a
welght-average molecular weight of 500,000 cbtained by
copolymerizing 50 parts by mass of 2-ethylhexyl acrylate, 10 parts
by mass of butyl acrylate, 37 parts by mass of vinyl acetate and 3
parts by mass of 2-hydroxyethyl methacrylate was applied to a
polyester film with a thickness of 38 um which had been subjected
to a peeling-off treatment so as to have a thickness of 10 um after
drying, and then dried at 80 °C for 5 minutes, thereby obtaining an
adhesive layer. Then, the adhesive layer was laminated on the
corona-treated surface of the base material film so as to obtain a
dicing sheet.

[0102]

(Manufacturing of a dicing sheet-attached adhesive film)

The adhesive film was adhered to the above-described dicing
sheet in a size larger than a semiconductor wafer and smaller than
the inner diameter of the wafer ring so as to obtain a dicing
tape—-attached adhesive film formed by stacking the base material £ilm,
the adhesive layer and the adhesive film in this order.

[0103]
{(Manufacturing of a semiconductcr device)

A semiconductor device was manufactured in the following order.
As the substrate of the semiconductor device, a simulated organic
substrate (with a circuit level difference of from 5 um to 10 um)
including bismaleimide triazine coated with a solder register

(manufactured by Taiyo Ink Mfg. Co., Ltd., AUS308) as the base compound
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was prepared. Meanwhile, a copper foil, a nickel plate and a gold
plate were pattern-treated in turn on portions not coated with the
solder register on one surface of the simulated organic substrate
so as to form terminals for wire bonding, and electricity was made
to flow by areas for mounting solder balls and via holes provided
on the other surface of the simulated organic substrate.

[0104]

The dicing tape-attached adhesive film was adhered at 40 °C
to an 8 inch-long and 200 um-thick wafer on which semiconductor
elements had been formed so as to obtain a dicing tape-attached
adhesive film-attached wafer.

[(0105]

Then, the wafer was diced (cut) intoa size of each semiconductor
element of 10.5 mm x 10.5 mm using a dicing saw at a spindle rotation
speed of 30,000 rpm and a cutting speed of 50 mm/sec. Next, the
semiconductor element was pushed up from the rear surface of the dicing
tape-attached adhesive film, and peeled off between the base materizal
film and the adhesive layer so as to obtain an adhesive film-attached
semiconductor element.

[0106]

The above adhesive film-attached semiconductor element was
thermocompression-bonded on the simulated organic substrate using
a die bonder (manufactured by ASM Corp, AD898) under conditions of
130 °C, 10 N and 2 seconds, and then a semiconductor part made of
the adhesive film-attached semiconductor element and the simulated
organic substrate was installed in a pressure vessel and subjected

to pressurized curing under conditions of 130 °C, 0.5 MPa and 60
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minutes using pressurized air. Next, wire bonding was performed
between the die pad portion of the semiconductor element and the
terminals for wire bonding on the substrate by a wire bonding device
(manufactured by ASM Corp, Eagle 60). Furthermore, after sealing
was formed with a sealing resin EME-G790 (manufactured by Sumitomo
Bakelite Co., Ltd.), a two hour-long thermal treatment was performed
at 175 °C as post curing so as to cure the sealing resin and the adhesive
film, thereby obtaining a total of 10 semiconductor devices. Further,
the degree of curing of the adhesive £ilm (i) after the
thermocompression-bonding, {(ii) after the pressurized curing, (iii)
after the wire bonding and {(iv) after the sealing formation and post
curing which was separately measured by the differential scanning
calorimetry were (i) 0%, (ii) 45%, (iii) 50% and (iv) 100%,
respectively, if the degree of curing of the adhesive film before
the thermocompression-bonding was considered 0%.

[0107]

(Comparative Example 1)

A semiconductor device was obtained in the same manner as
Example 1 except that the pressurized curing process was not performed.
Further, the degree of curing of the adhesive film (i) after the
thermocompression-bonding, (iii) after the wire bonding and (iv)
after the sealing formation and post curing which was separately
measured by the differential scanning calorimetry were (i) 0%, (iii)

% and (iv) 100%, respectively, if the degree of curing of the adhesive
film before the thermocompression-bonding was considered 0%.
{0108]

(Comparative Example 2)
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A semiconductor device was obtained in the same manner as
Example 1 except that, instead of performing the pressurized curing
process, a heating treatment was performed under conditions of 130 °C
and 60 minutes. Further, the degree of curing of the adhesive film
(i) after the thermocompression-bonding, (ii) after the heating
treatment, (iii) after the wire bonding and (iv) after the sealing
formation and post curing which was separately measured by the
differential scanning calorimetry were (i) 0%, (ii) 45%, (iii) 50%
and (iv) 100%, respectively, if the degree of curing of the adhesive
film before the thermocompression-bonding was considered 0%.
[0109]

The following evaluation was performed on the adhesive films
for semiconductors and semiconductor devices obtained in each of
Examples and Comparative Examples. Evaluation items are shown
together with the contents. The obtained results are shown in Table
1.

[0110]
1. Low-temperature patching property

The low-temperature patching property was evaluated with 180°
peel strength after adhering the adhesive films obtained in each of
Examples and Comparative Examples to the rear surface of a wafer with
a thickness of 550 um at a temperature of 40 °C, a pressure of 0.3
MPa and a lamination speed of 10 mm/second.

The 180° peel strength was measured using a TENSILON
{manufactured by Orientec Co., Ltd., RTC-1250A) by peeling the
adhesive films in a 180° direction at a peeling speed of 50 mm/minute

and a peeling width of 25 mm.
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A: The peel strength was more than or equal to 200 N/m.

B: The peel strength was more than or equal to 100 N/m and less than
200 N/m.

C: The peel strength was more than or equal to 50 N/m and less than
100 N/m.

D: The peel strength was less than 50 N/m.

[0111]

2. Squeezing out of the adhesive film

Regarding the squeezing out of the adhesive film, it was

observed with a SEM whether the adhesive film was squeezed out from
the side surfaces of the semiconductor elements after the wire bonding
in the semiconductor devices manufactured in each of Examples and
Comparative Examples. Each mark has the following meaning.

A: The squeezing out lengths from the side surfaces were less than
20 pm

B: The sgueezing out lengths from the side surfaces were more than
or equal to 20 pm and less than 50 pm.

C: The squeezing out lengths from the side surfaces were more than
or equal to 50 pm and less than 100 um.

D: The squeezing out lengths from the side surfaces were more than
100 pm.

[0112]

3. Presence of voids and cavities before the sealing formation

The presence of voids and cavities before the sealing formation

was evaluated with a Scanning Acoustic Tomograph (SAT) for the

semiconductor devices, for which the resin was yet to be sealed,

obtained in each of Examples and Comparative Examples. Each mark



pressuri zation) Exanpl e 1 Conparative Exanple 1 Conparative
Exanple 2 53 [0116] As is clear fromTable 1, Exanple 1 which
Is the method of manufacturing a sem conductor device according to
the invention obtained good results whi&h included no voids inside
the adhesive 5 filmand no cavities in the interfaces between the
adhesive film ang ihe sem conductor elenents and in the interface

bet ween PRE 58ReSPYLOVIR BRRFIHE substrate, which exceeded 30 pm
and showed no squeezing out of the adhesive. In addition, Example 1
obt ai ned2gobdt FRERETsO W EH CSRGHES OFo R EEERT &R NGf Vet dR Iangasrties with
peeling-off even with 10 solder-resistant reflow treatnents after

noi st ur e2aB3EepPfoMOTH AN s¥fi BHfuciDr3Mew dedt pes1f) out of 10.

B: The number of semiconductor devices having voids or cavities with
5 a size of more than or equal to 30 um left was more than or equal
to 1 and less than or equal to 3 out of 10.
C: The number of semiconductor devices having voids or cavities with
a size of more than or equal to 30 ym left was more than or equal
to 4 and less than or egual to 9 out of 10.
10 D: The number of semiconductor devices having voids or cavities with
a2 size of more than or equal to 30 um left was 10 out of 10.
Further, in Example 1, all the semiconductor devices had no
void or cavity with a size of more than or equal to 10 um left.
[0113]
15 4. Presence of voids and cavities after the sealing formation + post
curing
The presence of voids and cavities after the sealing formation
and post curing was evaluated with a Scanning Acoustic Tomograph (SAT)
for the semiconductor devices, for which the resin was yet to be sealed,
20 obtained in each of Examples and Comparative Examples. Each mark
has the following meaning.
A: The number of semiconductor devices having volids or cavities with
a size of more than or equal to 30 um left was 0 out of 10.
B: The number of semiconductor devices having volds or cavities with
25 a size of more than or equal to 30 pm left was more than or equal
to 1 and less than or equal to 3 out of 10.

C: The number of semiconductor devices having volds or cavities with



On the other hand, Conparative Exanples 1 and 2 in which no
pressurized curing process was performed produced results which 15
showed the occurrence of voids inside the adhesive filmand cavities
in the interfaces between the adhesive $il mand the sem conduct or
elements and in the interface between the adhesive filmand the
substrate, which_exceeded 30 pm Therefqre, CEnEarative Exanples 1
and 2 pr8dfdéq PESHPTE FRARuRTIF®EcKiNg % BFEnaBfPOBR ctdiy P equal
with solder-resistant reflow treatnments after noisture absorption in
the seni ¢8ndudPer 188%i t3n Pp1a®Bial to 2 e pfedént application
clainms priority based on Japanese Patent Application No. 2008-267030 .
and JapaRésE'PRBRELAPH|SERIGOFRUSE ofjodevhees DEYEDYS, Vakes FeCeBhtbpt yith
are incorporated by reference herein. 54 CLAIMS 1. A nethod of
manuf act 8r PA§eacs ePEDNERE o?r RAM&le Todr i1 Agfs wami éBnauktof 10.
el ement and a support nenber adhered to the 5 sem conductor el enent
t hrough a cur elunsheri aln dixaapladHesiald tthenpemhepedncthe deviers had no
conprises the steps (a) to (d) in this order; (a) preparing
adhesi vevbiiAnpat cached weph corglitrg @f alaeerthen or equalbfo 10 pm left.
t her roconpr essi on- bondi ng sai d adhesive filmattached sem conduct or
el ement s[0d144i d support nenber so as to obtain a 10 semn conductor
part nade of said adhesive filmattached sem conductor el enents and
sai d suppor Craekbeg; resistandec) heating and pressurizing said
sem conductor part nmade of said adhesive filmattached sem conduct or
el enents and sahd stgpairtg restetansengaa gressitrddz bg dbsedviog axrdakings
proceed with curing of 15 adhesive film and

10 generated due to reflowwith a Scanning Acoustic Tomograph (SAT) after

performing a moisture absorption treatment on the semiconductor
devices obtained in each of Examples and Comparative Examples at 85 °C
and 65 %RH for 168 hours and then performing IR reflow at 260 °C three
times. Each mark has the following meaning.

15 A: The number of crackings generated was 0 out of 10.
B: The number of crackings generated was more than or equal to 1 and
less than or equal to 3 cut of 10.
C: The number of crackings generated was more than or equal to 4 and
less than or equal to 9 out of 10.

20 D: The number of crackings generated was 10 out of 10.
[0115]

[Table 1]



(d) electrically connecting said adhesive filmattached sem conduct or
el ements and said support nenber.
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or equal to 1 mnute and | ess than or equal to 480 mnutes. 7. The
met hod of manufacturing a sem conductor device according to any one
of claine 1 to 6, 25wherein said adhesive filmconprises a resin
including a (nmeth)acrylic resin, whereim3the (neth)acrylic resin has

t he amount of nore than or equal to 10% and | ess than or equal to 50%
wth resE(ﬁrc[ltl| 56 to the total ampbunt of the resin. 8. The nmet hod of
manuf act ur' G]a sem conduct or device according to claim7, 5wherein
said adhesive filmfurther conprises a thernpsetting resin, wherein

sai d (meth)acr§Fi &5 8LAr hEEOT Heabhfodnt FseMpdee Lt Wanchr 18qtihae methed of

parts by mass and | ess than or equal to 100 parts by mass with
respect M8RYEHBCHAFIRILY FRBLCHIUH Y ediFSs eCCrrgirgstn. the dnvampgion
met hod of manufacturing a sem conductor device according to any one
of cl ai nBPtaipeg, JopRresFihici dd1ighd iegdrdrdsnar o @gubeeiidyy the adhesive
conducting said step of heating and pressurizing said sem conductor
part Jc) fldmenhacetdyethos vai ghei interidicafebetveenngre adhasive Egualand
to 30 mis 15 present inside said adhesive filmafter said step (c)
i s conduthedsertigzorive tipat & bemertt sraumgf Bething hytar§aat dertdeetnothededhesive
according to any one of clains 1 to 9, wherein said step of
pr epari nfilherathbsisudb fidaheat vhitte @ esien 2ondycand shcements sgaeezing
conprises the steps (al) to (a3) in this order;
out of the adhesive. In addition, Example 1 obtained good results
which showed no occurrence of cracking or peeling-off even with
10 solder-resistant reflow treatments after moisture absorption in the
semiconductor devices.
[0117]
On the other hand, Comparative Examples 1 and 2 in which no
pressurized curing process was performed produced results which
15 showed the occurrence of voids inside the adhesive film and cavities
in the interfaces between the adhesive film and the semiconductor
elements and in the interface between the adhesive film and the
substrate, which exceeded 30 um. Therefore, Comparative Examples
1 and 2 produced results in which cracking or peeling-off occured
20 with solder-resistant reflow treatments after moisture absoxption
in the semiconductor devices.
[0118]
The present application claims priority based on Japanese
Patent Application No. 2008-267030 and Japanese Patent Application
25 No. 2009-105605, and the contents are incorporated by reference

herein.



(al') lam nating a dicing tape-attached adhesive filmover a rear
surface of a wafer so that said wafer so as to said adhesive film and
said dicing tape are lamnated in this order; 25(a2) dicing said

waf er and said | am nated dicing tape-at®éched adhesive film and (a3)
peeling said dicing tape off so as to form an adhesive 57
filmattached sem conductor el enent. 11. A sem conductor device
manuf actured by the nethod of nanufac?%%%%% a sem conduct or device
according to any one of clains 51 to 10.

1. A method of manufacturing a semiconductor device comprising a
semiconductor element and a support member adhered to the

5 semiconductor element through a cured material of an adhesive film,
wherein the method comprises the steps (a) to {d) in this order;

(a) preparing adhesive film-attached semiconductor elements;

(b) thermocompression-bonding said adhesive film-attached
semiconductor elements to said support member so as to obtain a

10 semiconductor part made of said adhesive film-attached semiconductor
elements and said support member;

{c) heating and pressurizing said semiconductor part made of
sald adhesive film-attached semiconductor elements and said support
member using a pressurized fluid so as to proceed with curing of

15 adhesive film; and
(d) electrically connecting said adhesive film-attached

semiconductor elements and said support member.

2. The method of manufacturing a semiconductor device according to

20 claim 1,
wherein before the step (a) is conducted, said adhesive film
has the viscosity of more than or equal to 10 Pa's and less than or

equal to 1000 Pa-s at the temperature of 100 °C to 150 °C.

25 3. The method of manufacturing a semiconductor device according to
claim 1 or 2,

wherein said pressurized fluid is a pressurized gas.
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4. The method of manufacturing a semiconductor device according to
any one of claims 1 to 3,

wherein said pressurized fluid is pressurized air.

5. The method of manufacturing a semiconductor device according to
any one of claims 1 to 4,

wherein saild step of heating and pressurizing said
semiconductor part (c¢) comprises placing said semiconductor part
composed of said adhesive film-attached semiconductor elements and
said support member in a pressure vessel, and heating and pressurizing

said semiconductor part using the pressurized fluid.

6. The method of manufacturing a semiconductor device according to
any one of claims 1 to 5,

wherein, said step of heating and pressurizing said
semiconductor part (c) is conducted under the condition of a heating
temperature of more than or equal to 80 °C and less than or equal
to 180 °C, a welding pressure of more than or equal to 0.1 MPa and
less than or equal to 10 MPa, and a pressurization time of more than

or equal to 1 minute and less than or equal to 480 minutes.

7. The method of manufacturing a semiconductor device according to
any one of claims 1 to &,

wherein said adhesive film comprises a resin including a
{(meth)acrylic resin, wherein the (meth)acrylic resin has the amount

of more than or equal to 10% and less than or equal to 50% with respect



10

15

20

25

56

to the total amount of the resin.

8. The method of manufacturing a semiconductor device according to
claim 7,

wherein said adhesive film further comprises a thermosetting
resin, wherein said {(meth)acrylic resin has the amount of more than
or equal to 10 parts by mass and less than or equal to 100 parts by

mass with respect to 100 parts by mass of said thermosetting resin.

9. The method of manufacturing a semiconductor device acceording to
any one of claims 1 to 8,

wherein voids and cavities are reduced by conducting said step
of heating and pressurizing said semiconductor part (c), and
therefore no void with a diameter of more than or egual to 30 um is

present inside said adhesive film after said step (c) is conducted.

10. The method of manufacturing a semiconductor device according
to any one of claims 1 to 9,

wherein said step of preparing the adhesive film-attached
semiconductor elements (a) comprises the steps (al) to (a3) in this
order;

(al) laminating a dicing tape-attached adhesive film over a
rear surface of a wafer so that said wafer so as to said adhesive
film and said dicing tape are laminated in this order:

(a2) dicing said wafer and said laminated dicing tape-attached
adhesive film; and

(a3) peeling said dicing tape off so as to form an adhesive
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film-attached semiconductor element.

11. A semiconductor device manufactured by the method of
manufacturing a semiconductor device according to any one of claims

5 1 to 10.



