A PROCESS FOR PRODUCI NG A SEM CONDUCTOR DEVI CE FI ELD OF THE | NVENTI ON The
present invention relates to a process for producing a sem conductor

devi ce, an adhesive sheet used in the process, and a 5 sem conductor

devi ce obtained by the process. BACKGROUND OF THE I NVENTION In order to
meet the request that sem conductor devices are made finer and caused to
have hi gher functions, the wiring width of 1o power supply |ines arranged

in the enti reAelg%dﬁss%ﬁﬁbﬁdﬁ%‘imﬁ tﬁgg{uééﬁﬁﬁ& BEVICES

(sem conduct or enents) or the i1nterva ween signal I'i'neS arranged

t herei n has been becom ng n R ' n, the inpedance thereof
I ncreases or signals bet vveeﬁiégpgggl : 1%@(@’8@ erent nodes interfere

wi th each ot her t yse ..15 hi.ndrance to the hi_bi ti on_of
sufficient per f%ﬁ%ﬂ%ﬁeess?%ftgﬁﬂf%t%ﬁeﬁeé?g%ﬁ 9 B REOSESY ﬁér PIRGUSINEA or chi ps,
the margin of, th erati,ng vol tgge hergof, the [es]stance therepf

agai nst dﬁ‘ﬁ'ﬁ’dﬁoﬂaucggééfervdgga?‘%aaﬂgﬁﬁﬁ?§ eet used i the procaspeandasol ve
t hese probl ens, package structures wherein sem conductor elenents are 20

| ami n& edSgMmdce pEflevige ohtaingd hy the1preRessIp- A- 2002- 261233) . As a
material used to stick sem conductor elenents to a substrate or the |iKke,

the foll owi ng exanpl es are suggested: an exanple wherein a thernosetting

paste resin is used (see, for 25 exanple, JP-A-2002-179769); and exanpl es
wherei n an adhesive 1 BACKGROUND OF THE INVENTION

In order to meet the request that semiconductor devices are
made finer and caused to have higher functions, the wiring width of
10 power supply lines arranged in the entire area of the main faces of
their semiconductor chips (semiconductor elements) or the interval
between signal lines arranged therein has been becoming nafrower.
For this reason, the impedance therecof increasgs or signals between
signal lines of different nodes interfere with each other so as to cause
15 hindrance to the exhibi_tion of sufficient performances for the
operation speed of the semiconductor chips, the margin of the
operating voltage thereof, the resistance thereof against &amage by
electrostatic discharge, and others. In order to solve these
problems, package structures wherein semiconductor elements are
20 laminated are suggested (see JP-A-55-111151 and
JP-A-2002-261233).
As a material used to stick semiconductor elements to a
substrate or the like, the following examples are suggested: an
example wherein a thermosetting paste resin is used (see, for

25 example, JP-A-2002-179769); and examples wherein an adhesive



sheet conposed of a thernoplastic resin and a thernosetting resin is used
(see, for exanple, JP-A-2000-104040 and JP- A-2002-261233). In conventi onal
processes for producing a sem conductor device, an adhesive sheet or an
adhesive is used to adhere 5 sem conductor elenments onto a substrate, a

| ead frame or sem conductor elenents. The adhesion is performed by
attaching the sem conductor elenents to the substrate or the |ike under

pressure ' LNg).san e uri.ng the adhesive sheet.or the .like in
B Peati ngole8s CopBRER Rl thbrRa B iR TS B T S i Ee e b reeh 1
connect the m conduct or_el e ts el ri y t h S r the
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and post-cured i)‘(h) perform serl ing baseq on the _sealing resin. However,
when the wire bbhGomyentigaal pragessesdon prodicing fueeBticepduatos on the
substrate or  the like are shifted by ultrasonic vibration or heating.
Convent i ofigViGe, anadhesive shegtsor gnoadhgsive is psedstaadhesati ng step
before the wire bonding so as to heat and cure the thernosetting paste
resin or Searigpasiuates elgments entnaesubstratsha laad framgefoxi ng t he
sem conductor elenments 20 so as not to be shifted. An adhesive sheet nade
of a ther#epligoniductesielements. dThesidhkesioacis performeddy attdehingset ti ng
resin and a thernoplastic resin is required to undergo a heating step
after di ethetseanivomdactobeiementsrto thedubstrateooddthet Hkensnder adhesi ve
force 25 thereof onto an object which is to be stuck with the sheet, or
pressure (die attaching) and then curing the adhesive sheet or the
like in a heating step. Furthermore, wire bonding is performed in
10 order to connect the semiconductor elements electrically to the
substrate or the like. Thereafter, a sealing resin is molded onto the
resultant product, and post-cured to perform sealing based on the
seé.ling resin.
However, when the wire bonding is performed, the
15 semiconductor elements on the substrate or the like are shifted by
ultrasonic vibration or heating. Conventionally, therefore, it is
necessary to perform a heating step before the wire bonding so as to
heat and cure the thermosetting paste resin or thermosetting
adhesive sheet, thereby sticking/fixing the semiconductor elements
20 so as not to be shifted.
An adhesive sheet made of a thermoplastic resin or an
adhesive sheet composed of a thermosetting resin and a
thermoplastic resin is required to undergo a heating step after die

attaching and before wire bonding in order to ensure adhesive force

25 thereof onto an object which is to be stuck with the sheet, or



2 inprove the wettability thereof onto the object. SUMVARY OF THE | NVENTI ON
However, there is caused a problemthat volatile gas is 5 generated from

t he adhesive sheet or the like by the heating thereof which is perforned
before wire bonding. The volatile gas contam nates bondi ng pads. Thus, no
wire bonding will be able to be carried out in many cases. By heating and
curing the adhesive sheet or the like, curing, 1 o shrinking or the like

S Causedié:ij:rto% g{lgq‘% Ebﬂtfﬁ?tth %%gﬁﬁkh;tﬁwaowl% this, stress is

gener at ed resu age is generated in the
| ead frame or the substrate stuck on the sheet (as well as the
sem conductor elements). Additionally, a problemthat a crack is generated

in the sem conductor ele of the stress is caused in a
wire bonding step. In reggﬁﬁwogﬁéﬁsﬁ@ TLOY: seni conduct or
el ements has be made ir;al ler froma conventional thi ckness of about 200
pmto a snaller W‘(Pé" therg s caused a problemthatozelagileigrs fsn or | ess as
the sem conductor el ements have been made thinner and smaller. 20
Consi der i §gnerated fromy the adhesipe shestwonthe dikabythehgatisig thereof
substrate or the like or the crack in the sem conductor elements are nore
serious. Which is performeddbeifoye wisedwonding.npBhearolatilesgase the
problens. In |ight of the above-nentioned problens, the present 25
i nvent i onchatamdisatesdondingppdst Mmus;aho iwiredending will be able to
be carried out in many cases.
By heating and curing the adhesive sheet or the like, curing,
10 shrinking or the like is caused in the adhesive sheet or the like,
With this, stress is generated so as to result in a problem that a
warpage is generated in the lead frame or the substrate stuck on the
sheet (as well as the semiconductor elements). Additionally, a
problem that a crack is generated in the semiconductor elements on
15 the basis of the stress is caused in a wire bonding step. In recent
years, the thickness of semiconductor elements has been made
smaller from a conventional thickness of about 200 pm to a smaller
value, in particular, to a thickness of 100 pm or less as the
semiconductor elements have been made thinner and smaller.
20 Considering this situation, the problems about the warpage of the
substrate or the like or the crack in the semiconductor elements are
more serious. Thus, it is increasingly becoming important to solve
the problems.

In light of the above-mentioned problems, the present

25 invention has been made. An object thereof is to provide a process



3 for producing a sem conductor device which gives an inproved yield and
has sinplified steps; an adhesive sheet used in this process; and a

sem conductor device obtained by this nethod. In order to solve the
above-nenti oned problens, the process 5 for producing a sem conductor
device according to the present invention conprises a pre-sticking/fixing
step of pre-sticking/fixing a sem conductor elenent through an adhesive

sheet to for phodating a s¥ihidohdActer devicd Witic LR Un ifnprOWRA yield
stuck/fixed, and a wre bonding step of perforning wre bondi ng”w t hout

heating s ; hgar LV, f: at M E et to
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the object is 0.2 a or nore at the tine o e pre-sti . The

obj ect | Saliethtéahitcfor MRS Whtatnt &MY LhATadind, Sem conductor elenent.

The process producing a sem conduc evice o 't he 15 present
ention Y cHSE ¢ SR Kl ShBYSmabhAR hSh et FRSHEeRas Tl oI
e condulys PrRtBRIRE % sOmRSRaleERr dne Afcarding B IR usaght: o
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such a na?v?ﬁi:htt aet sEanqleiconductor element is to be stuck/fixed, and a wire
bonding step of performing wire bonding without heating step,
10 wherein the shear adhesive force of the adhesive sheet to the object
is 0.2 MPa or more at the time of the pre-sticking/fixing.
The object is preferably a substrate, a lead frame or a
semiconductor element.
The process for producing a semiconductor device of the
15 present invention may comprise a sealing step of sealing the
semiconductor element with a sealing resin, and a post-curing step
of post-curing the sealing resin, wherein the sealing resin can be
cured by heating and further the semiconductor element can be
stuck/fixed to the object through the adhesive sheet in the sealing
20 step and/or the post-curing step.
When the object is a semiconductor element, the process of
the present invention preferably comprises the step of inserting a
spacer between this semiconductor element and the

above-mentioned semiconductor element in such a manner that the

25 adhesive sheet is interposed between each of the semiconductor



25 adhesive sheet is interposed between each of the sem conductor elenents
and the spacer, wherein the shear adhesive force of the adhesive sheet to
the spacer or the sem conductor elenment is 0.2 MPa or nore at the tine of
the pre-sticking/fixing. In the sealing step and/or the post-curing step,
the sealing 5 resin can be cured by heating and further the
above-nentioned sem conductor el enent can be stuck/fixed to the spacer
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pre-sticking/fixing step of pre-sticking/ fixing a sem conductor el enment
t hr ough tﬁagsahﬁﬁgée@neet to an object to which the

The wire bonding step is preferably performed at a
temperature in the range of 80 to 250 °C.

10 As the adhesive sheet, a sheet comprising a thermoplastic
resin can be used. As the adhesive sheet, a sheet comprising both of
a thermosetting resin and a thermoplastic resin can be used,

As the thermosetting resin, an epoxy resin and/or a phenol

resin preferably is/are used. As the thermoplastic resin, an acrylic
15 resin is preferably used.

In the case that a sheet comprising both of a thermosetting
resin and a thermoplastic resin is used as the adhesive sheet, the
sheet to which a crosslinking agent is also added is preferably used.

In order to solve the above-mentioned problems, the adhesive

20 sheet according to the present invention is an adhesive sheet used in
a process for producing a semiconductor device which comprises a
pre-sticking/fixing step of pre-sticking/fixing a semiconductor
element through the adhesive sheet to an object to which the
semiconductor element is to be stuck/fixed, and a wire bonding step

25  of performing wire bonding without heating step, wherein the shear



sem conductor element is to be stuck/fixed, and a wire bonding step 25 of
performng wre bonding w thout heating step, wherein the shear adhesive
force of the adhesive sheet to the object is 0.2 MPa or nore at the tine
of the pre-sticking/fixing. In order to solve the above-nentioned problens,
the sem conductor device according to the present inventionis a 5

sem conduct or devi ce obtained by a sem conductor device produci ng process

whi ch co | s Stelgki - st.i ckj I Xxi ng_ a

e condusrEeiyd sBke Bir bt Ll hobERo Bhe PhiESHHH U A w&mhf the
sem condu e tediS. 10 be. stucklfixed, and a wire bonding step o
perform nétt&mﬁ’reehggﬁg?fng?? Rrﬁﬁq‘ﬂ%%{n@*% step, and which u?]es, bas thef
adhesi ve sheet, ., a sheet Vi a,shear adhesivge force to the object o
0.2 MPa or nor ehétorﬁ??éetQ§aﬁ’eo£ﬁ?r@°&°én§?‘F{}? PF?‘;%PSA%& ding to tﬂe
resent invention, the ghear adhesive force of the adhesive sheet to the
gbj ect i sSemicondugtorfevice apeording to thespresens inventivmnis #i xi ng:
therefore, even if the step of heating the adhesive sheet is omtted to
carry out seprcanduciorrleice ebtained gﬂ@semmcm devigenerated in the
adhesi on face between the adhesive sheet and the gbj ect by ultrasonic

vi br at i onpsedueing myocessiwibich compritiesia prepstieking Mixing step,oft he wire

bonding can be 20 attained with a drop in the yield thereof being
suppr essepreistickingffixingh semicendgcponetement thradgie sin/adhesive i S

heated before a wire bonding step. The heating causes a volatile gas to be
gener at edsheeintohen alijeet to which theosé¢firitohdudtondlegtnéxElss to be
stuck/fixed, and a wire bonding step of performing wire bonding
10 without heating step, and which uses, as the adhesive sheet, a sheet
having a shear adhesive force to the object of 0.2 MPa or more at the
time of the pre-sticking/fixing,
According to the present invention, the shear adhesive force
of the adhesive sheet to the object is 0.2 MPa or more at the .time of
15 the pre-sticking/fixing; therefore, even if the step of heating the
adhesive sheet is omitted to carry out the wire bonding step, no
shear deformation is generated in the adhesion face between the
adhesive sheet and the object by ultrasonic vibration or heating in
the wire bonding step. For this reason, the wire bonding can be
20 attained with a drop in the yield thereof being suppressed.
In conventional producing processes, an adhesive sheet is
heated before a wire bonding step. The heating causes a volatile gas
to be generated from the adhesive sheet, so that the bonding pads

may be contaminated. In the invention, however, such a step is

25 unnecessary. Thus, the yield of semiconductor devices can be



may be contaminated. In the invention, however, such a step is 25
unnecessary. Thus, the yield of sem conductor devices can be 6 inproved.
Furthernore, the step of heating the adhesive sheet is onitted, whereby
the substrate or the like (as the object) is not warped or the

sem conductor elenent is not cracked. As a result, the sem conductor

el ement can be nmade even thinner. 5 The sticking/fixing of the adhesive

sheet, asj t ' i LES] tai.ned in the
resin- searilfﬁigljogt%eaﬁ ffg?r sea |§ge’t %é Eggﬁfﬂghgggﬁ?{ﬂa%&j@ﬁ%iﬁet 4 sFt'@p of
post-curi SRR [ resin-sealing, step.. Accordingly,
the pr od&%{ntgggf ocesljs? %%a%ﬁggﬁ?%gé&%’l ﬁgﬁ&eﬁkeﬁﬁzt&e[ ﬁBJW?tﬁés%?lﬁi ng step
is perforped at, 80,10 250.C fqr . several seconds to sever m nutes, the
sen condulAEPes gﬁéhp %ﬁﬂ“’?ﬂ@“&ﬁ?’é& & Stn’(?t negrﬁﬁ'ﬁﬁi‘@ﬂy :A%e‘k‘?‘ﬁ Ed to
each ot heg, t hrough tRe adhesi ve ;sheef in t(g s step., As the adhesive sheet,
a sheet ¢ ’r’rﬁrﬁwg@% uptonglgment can be made exgupthinngs. or a sheet
conprising both of a . thermsettin resin and a thernoplastic resin can be
used. Bs the thepeoildcking/tixing ot the-pdhgsive shegtigaswellgsetioe resin
is/are preferably used. As the thernoplastic resin, an acrylic resinis
pr ef er abl heasing ofthesealing resin,ran betattainediin thevesin-sealing stegnl y a
smal | anount and have high heat resistance, the reliability of the
sen conduof seating the sealing resin,raal/ o in theaskegs bf pastesuring theet to
whi ch a crosslinking agent is
sealing resin after the resin-sealing step. Accordingly, the
producing process can be made simple.
10 Since the wire bonding step is performed at 80 to 250 °C for
several seconds to several minutes, the semiconductor element and
the object are not completely stuck/fixed to each other fhrough the
adhesive sheet in this step.
As the adhesive sheet, a sheet comprising a thermoplastic
15 resin can be used, or a sheet comprising both of a thermosetting
resin and a thermoplastic resin can be used.
As the thermosetting resin, an epoxy resin and/or a phenol
resin is/are preferably used. As the thermoplastic resin, an acrylic
resin is preferably used. Since these resins contain ionic impurities
20  in only a small amount and have high heat resistance, the reliability
of the semiconductor element can be ensured.
As the adhesive sheet, a sheet to which a crosslinking agent is
added is preferably used.

The same effects and advantages as described above are

25 produced in the case of laminating, over the above-mentioned



added is preferably used. The sane effects and advantages as descri bed
above are 25 produced in the case of |am nating, over the above-nentioned
sem conductor el enment, one or nore sem conductor elenents so as to

i nt erpose the sanme adhesive sheet(s) as descri bed above between the

sem conductor elenents, or in the case of inserting a spacer between the
above- nenti oned sem conductor elenent and a 5 sem conductor el enent as the

above- nentj ' | Sl el .t h esi ye _sheet is

ot er pose At RaR ARy digpidRE &s@“&éﬁﬁ%&l EPBGRET clfmiRisads e
above- nen Lfld catl [ makes ossi bl e
fo ke thaBEPrpltd Rhesarne adfsstye Reflrf a8 AR hodRchmeeBy t he
lo like ch are three;di nensi maunt.ed even her BRI EF DESCRI PTI ON
oF THE Dgﬁb\m&nti% g Fblepls, oFds Ui cBipds HTHE & TR pr coent
nvention be, sufficiently understoQd fromthe foll ow ng 15

Lle\s{crl pti B “"Fﬁ@ %éﬁ??gﬁég‘%{ tipped p?%‘?gﬁ?nle§ﬁf edement and amde cl ear
fromthe follow ng description with reference to the attached draw ngs.

Fi gs. %(agemicopsductor oJement asiha sboye-mentionedphiest docsuch @
producing a sem conductor device according to enmbodiment | of the 20
present i Marnepthatithe adhepiversheet iardstprposed befiween eachafithe ning a

process for producing a sem conductor device according to enbodi mrent 2 of
t he semiconductor elements and the spacer. The above-mentioned

simplification of the producing process makes it possible to make
the producing-efficiency of plural semiconductor elements or the

10 like which are three-dimensional mounted even higher.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects, features and superior points of the present

invention will be sufficiently understood from the following

15 description. The advantages of the present invention will be made
clear from the following description with reference to the attached
drawings.

Figs. 1{(a) to 1{c) are process charts for explaining a process for
producing a semiconductor device according to embodiment 1 of the

20 present invention,

Figs. 2(a) to 2(e) are process charts for explaining a process for
producing a semiconductor device according to embodiment 2 of the
present invention.

Figs. 3(a) to 3(g) are process charts for explaining a process for

25 producing a semiconductor device according to embodiment 3 of the



present invention. Figs. 3(a) to 3(g) are process charts for explaining a
process for 25 producing a sem conductor device according to enbodi nent 3
of the 8 present invention. Figs. 4(a) to 4(e) are process charts for

expl aining a process for producing a sem conductor device according to
enbodi ment 4 of the present invention. 5 Figs. 5(a) to 5(e) are process
charts for explaining a process for producing a sem conductor device

accor di ngf?trgsgﬁbqﬂlvgﬁmoé of the present invention. Figs. 6(a) to 6(c) are
process charts for expl a| n| ng a process for producing a seniconductor

ect i onal vi cw A FCTRGATET ax? pbckUf chialt 18 SRbIARIRR ?&,ﬁ?g?e%%m? o
Zﬁéﬁh?ﬁ.‘in?’*‘g‘t‘“&*ﬁé@ %féﬂgéhﬁ“gﬁﬁi‘“ﬁé&c%%%%ﬁiéi‘ tempedingich alige
o “the pPagsRpef 9%?}?%% "DESCRI PTI QN OF THE ENBODI MENTS ( Enbodi ment 1)

20 An enbodi men r invention is described with reference to
Fi gsn J(a) to 1%‘ %\ﬁjéﬁ sipgafﬁ pracess charts for explRimingppracesofatss for

roduci ng a sem, conduct r device according to the
P g aucmg a sem(i)conductor device acgordmg to embodiment 5 of the

present invention.

Figs. 6(a) to 6(c) are process charts for explaining a process for

producing a semiconductor device according to embodiment 6 of the
10 present invention.

Fig. 7 is a sectional view which schematically illustrates a
semiconductor device obtained by the semiconductor device
producing process according to embodiment 6.

Figs. 8(a) and 8(b) are process charts for explaining a process

15 for producing a semiconductor device according to embodiment 7 of

the present invention.

DESCRIPTION OF THE EMBODIMENTS
(Embodiment 1)
20 An embodiment of the present invention is described with
reference to Figs. 1(a) to 1(c), which are process charts for explaining
a process for producing a semiconductor device according to the
present embodiment. In the Figures, however, parts or portions
unnecessary for the explanation are omitted and some parts or

25 portions are enlarged, scaled down or modified to make the



present enbodinent. In the Figures, however, parts or portions unnecessary
for the explanation are omtted and sone parts or 25 portions are enl arged,
scal ed down or nodified to nake the 9 explanation easily. The same natter
is applied to the other draw ngs. The sem conductor device producing
process according to the present enbodi nent conprises a
pre-sticking/fixing step of 5 pre-sticking/ fixing a seniconductor el enent
13 t hroughy he tL r (an obj ect
ont o whi CE ?Md{slg’% g%ﬁ% ct g{rhegerren é‘tt%#gﬁ’b ﬁe&fﬁr rﬁ’)th%?s which w |l
referred F gly as the "substrate 11 or the |ike" herernafter and a
Wre bon |ng step of performng wre bondrng wi t hout heating step This 10

process further ste seal ing the se cond t or

Gl ement 15 wi ¢ nTEeRiE3n duBFRk Ha9i&h FRollyied Arinss aceadute sadtiecur  ng
t he seali lustrated in he pre-sticking/fixing
step is aBg?%%ﬂ 8}“16?31%%@‘?@31}%%3 R’Ff'egg'@%(‘ﬁgﬁgidﬁpgr“@ﬂ’eﬂient 13 t hrough
t he 15 adhesi heej_.12 onto the substrate 11 or the |ike. The nethod for
pre- st kPR #rsﬁwgg g semrandictneleracat 18 threnghen adbesivei e 11
or the Ii for exa a_nmethod of lam nating the adhesive sheet
12 onto t egﬁﬁﬁ pate 91?“9??41’@ o1 lead frame,tnn gbject pntewhich theand
pre-sticking/, fixing the sem conductor 2o el enment 13 on the adhesive sheet
12 in suckeRiggpducton glementyis fo he stnaly/ fixed) 1, whick wilbreferred

el ement 13 is directed upwards.
to merely as the “substrate 11 or the like” hereinafter, and a wire

- bonding step of performing wire bonding without heating step. This
10 process further comprises a sealing step of sealing the
semiconductor element 13 with a sealing resin 15, and a post-curing
step of post-curing the sealing resin 15.
As illustrated in Fig. 1(a), the pre-sticking/fixing step isa step
of pre-sticking/fixing the semiconductor element 13 through the
15 adhesive sheet 12 onto the substrate 11 or the like., The method for
pre-sticking/fixing the semiconductor substrate 13 onto the
substrate 11 or the like may be, for example, a method of laminating
the adhesive sheet 12 onto the substrate 11 or the like and
subsequently laminating and pre-sticking/fixing the semiconductor
20 element 13 on the adhesive sheet 12 in such a manner that the wire
bonding face of the semiconductor element 13 is directed upwards.
The semiconductor element 13 on which the adhesive sheet 12 is
beforehand pre-stuck/fixed may be pre-stuck/fixed onto the
substrate 11 or the like.

25 The substrate may be any substrate known in the prior art.

10



The sem conductor elenent 13 on which the adhesive sheet 12 is beforehand
pre-stuck/fixed may be pre-stuck/fixed onto the substrate 11 or the Ilike.
25 The substrate may be any substrate known in the prior art. 10 The | ead
franme may he a netal |lead frane such as a Cu lead frame or a 42-alloy |ead
frame; or an organi c substrate nmade of gl ass epoxy resin, BT

(bismal eimde-triazine), polyimde or the like. In the present invention,

however, thR fdBia3he 4 | ol S be a
Cirout 1 st RAEHRRE Ayt a EthPleqd aifistyuclisd U Bond BT
el ement i L tfﬁﬁ 0] t | f.5e d.is electyrically connected
t her et o. ?h‘g@aw%ﬁillg%ds ee%’%}l%’%yﬁgg‘néaa%}#ésg?eae éﬂﬁg?,oﬁﬁ@% XY adhesi ve
force of | he substrate | L or t i is.0.2.Ma or _|o nore,
pr ef er abl ?&%r‘#ﬁ.@ﬁ%ﬁ%‘ ?'%’é'lazfﬁﬁf’tl?&s‘m‘ ar ﬁgézlé{;/gc kgﬂg‘ifl?q xi ng. The
shear adhesive jorce of t adhesi gﬁ sheet 12.is at_|east 0.2 Ma;
t her ef or cPTRYRAL fRVantion, ROWeveL, the substrate is nallimited o theseng st ep,
no shear de&o& %t ion i gengr ated in the adhesjon face between the
adhesive SHBEIT3{SS,AR HiaY; Do fikcIHY ithsitrate fBat cen be used dnhe ate | |
or the like by ultrasonic vibration or heating in the wire bonding step.
In ot her Stafieythat asemicendugtenelementnis mounted jonf the substratesoni c
vibration generated at the time of the wire bonding step, thereby
prevent i nifsgliiangd isrelessricadly conngctoddtheretdowni re bondi ng. The 20 adhesi ve
sheet 12 will be described in detail later.
The adhesive sheet 12 may be a adhesive sheet, the shear
adhesive force of which to the substrate 11 or the like is 0.2 MPa or
10 more, preferably from 0.2 to 10 MPa, at the time of the
pre-sticking/fixing. The shear adhesive force of the adhesive sheet
12 is at least 0.2 MPa; therefore, even if a wire bonding step is
performed without heating step, no shear deformation is generated
in the adhesion face between the adhesive sheet 12 and the
15 semiconductor element 13 or the substrate 11 or the like by
ultrasonic vibration or heating in the wire bonding step. In other
words, the semiconductor element is not shifted by ultrasonic
vibration generated at the time of the wire bonding step, thereby
preventing a drop in the success ratio of the wire bonding. The
20 adhesive sheet 12 will be described in detail later.
The wire bonding step is a step of electrically connecting the
tips of terminal portions (inner leads) of the substrate 11 or the like
to electrode pads (not illustrated) on the semiconductor element 13

through bonding wires 16 (see Fig. 1(b)). The bonding wires 16 may

25  be, for example, gold lines, aluminum lines, or copper lines. The
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The wire bonding step is a step of electrically connecting the tips of
termnal portions (inner |eads) of the substrate 11 or the like to

el ectrode pads (not illustrated) on the sem conductor elenment 13 through
bonding wires 16 (see Fig. 1(b)). The bonding wires 16 may 25 be, for
exanple, gold lines, alumnumlines, or copper lines. The 11 tenperature
when the wire bonding is perfornmed is from80 to 250'C~ preferably from 80

to 220' C. . The ti t heat | i s from veral .sgcon 0 gral

i nat s HRRSSRERRG Made Ehe 5Pk Fat ind B8 he ABERISY 1< HBR0 3R BRUFEY ased
on ul trasoni es. and r i eper gy. based .on Jjed, pressure in the
state thaPr?‘%é\ggg%ﬁ%ﬁﬁc&oﬁag %n&%ﬁy%ﬁisﬁé%&ﬁgﬂuﬂ%‘girw the |ike
are heated into the above-nentjoned tenperature range. The present step is
cartied oREVERAmARONAS Fo Sevetal arimuitess 1t he hondiogdspetiormefdF ve sheet
12. In the present step |.o the sem conductor,_element 13 is not

st uck/ f i xuge aithoth ef Fibratigncengrgy, baspd on witrasanigrwanes andsi ve sheet
12. Even if the tenperature for the wire bondi ng is in the range of 80 to
250 1@, tpressinggenergebroedion applied preasmesindhenstateithatthe to be 0.2
MPa or nore. |If the shear adhesive force is less than 0.2 MPa within this

15 t enpersemicondugsor lement dSnandithe substratei k1 giri thedilke/arel t r asoni c
vibration at the tine of the wire bonding. As a result, the wre bonding

cannot beheatédinta the aboeeamentioned teniperatmrecrangd.i oned seal ing step
Is a step of sealing the sem conductor elenment 13 with a sealing resin 15
(see Fig. |(c))Thenskesent step is carried out without performing
sticking/fixing based on the adhesive sheet 12. In the present step,
10 the semiconductor element 13 is not stuck/fixed onto the substrate
11 or the like through the adhesive sheet 12. Even if the
temperature for the wire bonding is in the range of 80 to 250 °C, the
shear adhesive force of the adhesive sheet 12 needs to be 0.2 MPa or
more. If the shear adhesive force is less than 0.2 MPa within this
15 temperature range, the semiconductor element is shifted by
ultrasonic vibration at the time of the wire bonding. As a result, the
wire bonding cannot be performed to give a low yield.
The above-mentioned sealing step is a step of sealing the .
semiconductor element 13 with a sealing resin 15 (see Fig. 1(c)), and
20 is performed to protect the semiconductor element 13 and the
bonding wires 16 mounted on the substrate 11 or the like. The
present step is performed by molding the sealing resin with a mold or
die. The sealing resin 15 may be, for example, an epoxy resin. The

heating for the resin-sealing is performed usually at 175 °C for 60 to

25 90 seconds. In the this invention, however, the heating is not
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20 is perfornmed to protect the sem conductor elenment 13 and the bonding
wres 16 nounted on the substrate 11 or the like. The present step is
performed by nolding the sealing resin with a nold or die. The sealing
resin 15 may be,, for exanple, an epoxy resin. The heating for the
resin-sealing is perfornmed usually at 175 'C for 60 to 25 90 seconds. In
the this invention, however, the heating is not 12 limted to this, and may
be perforped, f0 anple.at 165 to 185' C, for several m S. Such a
a1 ho. BESiteiote BB 4t Hpg be. nartaiinene 5F paskthRiabatl £ 18856t 13
and the sybstrate_11.or the _like are stu&i/ fixed to each oth rqt’ﬁrough
the adneciRfeseRiesal minutess L sueh auay; Fhie sealing resin incured and on v |
be detailed |later, is not erformed in this invention, the_ stickjng/
fixing balWidhes thfsemicondnctoralement 43 gpdthe subgtrate Al of thent step
so that the nunber of the producing steps can_be reduced and the termfor
pr oduci nglikgarestnce/fized toennhethenthrough therdhesiye sheefelBosdncuri ng
step, the sealing resin 15, which is not sufficiently cured in the sealing
step, 5 s ebhapt,avsyifthe postonring stepe whichcwild bet detaileddaker; 3s mod t he
substrate 11 or the like are not stuck/fixed to each other through the
adhesi ve pesfarniédiin this irveaitian, themsticking Hiking basednod Thies cured and
further they are 15 stuck/fixed through the adhesive sheet 12 in the
present shdhesiteshbettiganchpattiinel in thecpresaststap ep timtvtheed

dependently on the kind of the sealing resin, and is, for exanple,, in the
range of hambeér offheprddeciiffbtéfs caiEbé Teldi@dinaditie beim forhours.
producing the semiconductor device can be shortened.

10 In the post-curing step, the sealing resin 15, which is not
sufficiently cured in the sealing step, is completely cured. Even if
the semiconductor element 13 and the substrate 11 ér the like are
not stuck/fixed to each other through the adhesive sheet 12 in the
sealing step, the sealing resin 15 is cured and further they are

15 stuck/fixed through the adhesive sheet 12 in the present step. The
heating temperature in the present step is varied dependently on the
kind of the sealing resin, and is, for example, in the range of 165 to
185 °C. The heating time is from about 0.5 to 8 hours.

The following describes the adhesive sheet 12 in detail. The

20 adhesive sheet 12 may have any structure that can give a shear
adhesive force of 0.2 MPa or more at the time of the wire bonding.
Specific examples thereof include an adhesive sheet made only of a
single adhesive layer, and a multi-layered adhesive sheet wherein an

adhesive layer or adhesive layers is/are formed on a single face or

25 both faces of a core member. Examples of the core member include
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The follow ng descri bes the adhesive sheet 12 in detail. The 20 adhesive
sheet 12 may have any structure that can give a shear adhesive force of
0.2 MPa or nore at the tine of the wire bonding. Specific exanples thereof
i nclude an adhesive sheet nade only of a single adhesive |layer, and a

mul ti-layered adhesi ve sheet wherein an adhesive |ayer or adhesive |ayers
Is/are formed on a single face or 25 both faces of a core nenber. Exanples

pol yot hyi UL B, P iids, l{?@?ﬁéﬁeﬁﬁ}%ﬁ%ﬁ% $erRRUEREL bona o

fil trat h d fib | ast
nonwoven PREFORYIERS noRnLALEts a%éﬁl PRl asiaté Alndliteein sRBs Rt Cover

may be a s er wher i ve heet |nte ated with a dicing
Chyet. rhigHets pemstedrd lﬁsvmgpfﬁﬁ R IRCOWRVSBIBSHn, and® ¢ he
consti tuen; mat erial thereof a material conposed of a ther nopl astic

resin andSHi¢MR swhsrated %E ssow'asi;fa{teﬁ alFhesgere gremhor may be a
t hernoplastic _resin. 10 Exa es of the thernoplastic resin include natural
rubbers mesaberggberein agn piheet imintegspted avithhp dicing aheehe/ vi nyl
acetate copol yner, ethyl ene/ acryllc aC|d copol ynmer, ethylene/ acrylic
ester copol yrrerThp(ﬂtjrb%ml layerrissi layempbaying Boradkesive; functiengapidast i c
pol yi mi de resin, polyam de 15 resins such as 6-nylon and 6, 6-nyl on, phenoxy
resin, acthe itmnsﬁtment materiabthenéofmiay bees mat&iahcamfﬁedm BT,
pol yam dei m de, resin, and fluorine-contained resin. These thernoplastic
resins  thermoplastic resin and a thermosetting resin, or a material made
only of a thermoplastic resin.
10 Examples of the thermoplastic resin include natural rubber,
butyl rubber, isoprene rubber, chloroprene rubber, ethylene/vinyl
acetate copolymer, ethylene/acrylic acid copolymer,
ethylene/acrylic ester copolymer, polybutadiene resin,
polycarbonate resin, thermoplastic polyimide resin, polyamide
15 resins such as 6-nylon and 6,6-nylon, phenoxy resin, acrylic resin,
saturated polyester resins such as PET and PBT, polyamideimide
resin, and fluorine-contained resin. These thermoplastic resins
may be used alone or in combination of two or more thereof. Of
these thermoplastic resins, acrylic resin is particularly preferable
20 since the resin contains ionic impurities in only a small amount and
has a high heat resistance so as to make it possible to ensure the
reliability of the semiconductor element.
The acrylic resin is not limited to any especial kind, and may

be, for example, a polymer comprising, as a component or

25 components, one or more esters of acrylic acid or methacrylic acid
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may be used alone or in conbination of two or nore thereof. O these
thernopl astic resins, acrylic resin is particularly preferable 20 since the
resin contains ionic inmpurities in only a small anpbunt and has a high heat
resistance so as to make it possible to ensure the reliability of the

sem conductor elenment. The acrylic resinis not limted to any especi al
kind, and may be, for exanple, a polyner conprising, as a conponent or 25

conponent ne _of. r ter ljc_acid or I|c Cld 14

navi g o PRYOEE <CingBk Bt ouda JR5Y grind hivite 38 pRleYs sheBAn ot ors, i n
particul ar 4tQ 18 arb | es, of th aIk p| cl.ude
ety RS R wvﬁaap?%ﬁgsis GABRDY atamey, ﬁ%&f affrt
isoanyl hex% i % Kclohexyl 2- et hyl hexyl 5 octyl, |sooctyl nonyl ,
i sonony| , 8tRED includg sagkhyl, ethyl PfPi’erlyFSOP%QRSHeéVP“tﬂat‘i‘BHéE&I stearyl,
oct adecyl and dodecyl groups. A different nononmer which constitutes the
above- nenisANEYl, paryhdsonmylothexyh heptyd, ayglaheryl, 2-ekhylhexyld exanpl es
t hereof include carboxyl-containing nononers such as acrylic acid, 10

net hadr y| petykiigooetyh agmyh isonemyladecylaisesleqydnundenyly lameyl, it aconic
acid, maleic acid, fumaric acid, and crotonic acid; acid anhydride

mononer s txidecyt, tﬂjiraﬂecyhl'gtmim, acthdeeyhrind dodecyligieups.

hydr oxyl - cont ai ni ng nononers such as 2-hydroxyethyl (neth)acryl ate,

2- hydr oxypr opy| A(différentr ymoatemes-whiclo congtitutes (heaboye-maitdoned

6- hydr oxyhexyl (neth)acryl ate, 8-hydroxyoctyl (neth)acryl ate,

10- hydr oxpdbyiier(isaiidd dthitedl to ahdr bggeoiall ®iiid, and examples thereof

include carboxyl-containing monomers such as acrylic acid,

10 methacrylic acid, carboxyethyl acrylate, carboxypentyl acrylate,
itaconic acid, maleic acid, fumaric acid, and crotonic acid; acid
anhydride monomers such as maleié anhydride and itaconic
anhydride; hydroxyl-containing monomers such as 2-hydroxyethyl
(meth)acrylate, 2-hydroxypropyl (meth)acrylate, 4-hydroxybutyl

15 (meth)acrylate, 6-hydroxyhexyl {meth)acrylate, 8-hydroxyoctyl
(meth)acrylate, 10-hydroxydecyl {(meth)acrylate, 12-hydroxylauryl
(methjacrylate, and (4-hydroxymethylcyclohexyl) methylacrylate;
monomers which contain a sulfonic acid group, sﬁch as
styrenesulfonic acid, allylsulfonic acid,

20 2-(meth)acrylamide-2-methylpropanesulfonic acid,
(meth)acrylamidepropane sulfonic acid, sulfopropyl (meth)acrylate,
and (meth)acryloyloxynaphthalenesulfonic acid; and monomertrs
which contain a phosphoric acid group, such as
2-hydroxyethylacryloyl phosphate.

25 Examples of the above-mentioned thermosetting resin
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(meth)acrylate, and (4-hydroxynet hyl cycl ohexyl) nethylacrylate; nononers
whi ch contain a sulfonic acid group, such as styrenesul fonic acid,

allylsul fonic acid, 20 2-(meth)acryl am de-2- et hyl pr opanesul foni ¢ aci d,

(et h) acryl am depropane sul fonic acid, sulfopropyl (neth)acrylate, and
(et h) acryl oyl oxynapht hal enesul foni ¢ aci d; and nononers which contain a
phosphoric acid group, such as 2-hydroxyethyl acryl oyl phosphate. 25
Exanpl es of the apove-nenti oned thernosetti resin 15 incl ude, phenol

roorh. ©anfaclade PRSI FEBIR o REHTSL TS dinsAlirated dlvssheR FRSithor yur et hane
resin, silicone resin, _and thernDseItin?, pol yi mi de resin. These resins may
be used afBR¥YNesin, polpnretihane resin. i W%F%S%é%lfhp&m?ﬁﬁﬂthﬂgy
preferable is epoxy resin, which 5 contains ionic inpurities which corrode
seni condupolyimidegasin. nThese reginsamay Heouned alenerer in combinationof t he
epoxy resin, phenol resin is preferable. The epoxy resin nmay be any epoxy
resi n t haof kEwoopximere thexenfd Particuladhepreferable is epoxy. resinppthicht her eof
i nclude bifunctional 1o or polyfunctional epoxy resins such as bisphenol A
type, Bi spbatains-ienjeimpuritiesavhith woerode semicanidbctpheleamentsipe, |

hydr ogenat ed bi sphenol A type, bisphenol AF type, biphenyl type,

napht hal eoaly aysmalf ananenke tAsthephering dipmt ok thy epoxy résier, qendbvol ak

type, tris-hydroxyphenyl nethane type, and tetraphenyl ol ethane type is
epoxy resiésin typeeferablé.ype epoxy resins; tris-glycicylisocyanurate
The epoxy resin may be any epoxy resin that is ordinarily used
as an adhesive composition. Examples thereof include bifunctional
10 or polyfunctional epoxy resins such as bisphenol A type, bisphenol F
type, bisphenol S type, brominated bisphenol A type, hydrogenated
bisphenol A type, bisfhenol AF type, biphenyl type, naphthalene
type, fluorene type, phenol Novolak type, orthocresol Novolak type,
tris-hydroxyphenylmethane type, and tetraphenylolethane type
15 epoxy resins; hydantoin type epoxy resins; tris-glycicylisocyanurate
type epoxy resins; and glycidylamine type epoxy resins. These may
be used alone or in combination of two or more thereof. Among
these epoxy resins, particularly preferable are Novolak type epoxy
resin, biphenyl type epoxy resin, tris-hydroxyphenylmethane type
20 epoxy resin, and tetraphenylolethane type epoxy resin, since these
epoxy resins are rich in reactivity with phenol resin as an agent for
curing the epoxy resin and are superior in heat resistance and so on.
The phenol resin is a resin acting as a curing agent for the

epoxy resin. Examples thereof include Novolak type phenol resins

25 such as phenol Novolak resin, phenol aralkyl resin, cresol Novolak
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type epoxy resins; and glycidylam ne type epoxy resins. These nmay be used
al one or in conbination of two or nore thereof. Anbng these epoxy resins,
particularly preferable are Novol ak type epoxy resin, biphenyl type epoxy
resin, tris-hydroxyphenyl net hane type 20 epoxy resin, and

t etraphenyl ol et hane type epoxy resin, since these epoxy resins are rich in
reactivity wth phenol resin as an agent for curing the epoxy resin and
are superior, in heat resjsta and,.so qn. The ph | resjn i resin

St ng. asresiny tent tnysiphenp! Motk iartpand binsRhenstNerelag noi ude
Novol ak type, phenok resins Zﬁ such as phepol Novol ak resipn, phenol aral kyl
resin, crE&P;N&‘;‘B sxpecphenoh resins; eXFFIX AR SRUFBAT and

nonyl phenol _Novol ak resin; resol type phenol resins; and gplyqust renes
such as PpolyippoBYstysenale) Thefesmay pejesed adone Hicin combinatipaef on of
two or nore thereof. Anong these phenol resins, phenol Novolak 5 resin and
phenol ar twryor merethereohr tAmang thege gfendl resinisy phennd Novalakt i on
reliability of the sem conductor device can be inproved. About the blend
rati o et rnesim ahd phengl asalhylamsinmrepparticuladyrpreforakbea sihee thee phenol
resin is blended with the epoxy resin in such a manner that the hydroxyl

groups i ncohaegtiowreliability eofithepseidcahdyctop rle¥ite ioan’bhe iagprowddint s,
nore preferably fromO0.8 to 1.2 equivalents per equival ent of the epoxy

groups in the epbewtté® blemDiRtiodhétweén the peky resin andEthePhédsl two is
out of the range, curing reaction therebetween does not advance

3 gI felr ?L?g?éeéirﬁ Fok lamplOPEld ipterit] FeinCid' BIRRIVK Wit BXHe 8p6ky)resin
' in such a manner that the hydroxyl groups in the phenol resin is

10 preferably from 0.5 to 2.0 equivalents, more preferably from 0.8 to
1.2 equivalents per equivalent of the epoxy groups in the epoxy resin
component. If the blend ratio between the two is out of the range,
curing reaction therebetween does not advance sufficiently so that
properties of the cured epoxy resin easily deteriorate.

15 In the present invention, an adhesive sheet comprising the
epoxy resin, the phenol resin, and an acrylic resin is particularly
preferable. Since these resins contain ionic impurities in only a
small amount and have high heat resistance, the reliability of the
semiconductor element can be ensured. About the blend ratio in

20 this case, the amount of the mixture of the epoxy resin and the
phenol resin is from 10 to 200 parts by weight for 100 parts by
weight of the acrylic resin component.

In order to crosslink the adhesive sheet 12 of the present

invention to some extent in advance, it is preferable to add, as a

25 crosslinking agent, a polyfunctional compound which reacts with
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15 In the present invention, an adhesive sheet conprising the epoxy resin,
the phenol resin, and an acrylic resin is particularly preferable. Since
these resins contain ionic inpurities in only a snmall anount and have high
heat resistance, the reliability of the sem conductor elenent can be
ensured. About the blend ratio in 20 this case, the anount of the m xture
of the epoxy resin and the phenol resinis from10 to 200 parts by wei ght
for 100 parts by _weight of the acrylic, resin conponent. In order to

crossl| i nkfungetioaal groupsebmalgcydag ﬁ@%@émlnqqg\é}rﬁq}%n to sone extent in
advance, it is preferable to add, as a 25 crosslinking agent,, a

pol yf unct Abewe-resntioned nelpmerte the naterialy ysediwhen thestbeebl24s| ecul ar
chain termnals of the above-nentioned polyner to the materials used when
t he sheetpteducedpr futhid way, the adhesive propeirsyiofthe sbeet\atohighe sheet
at high tenperatures is inproved so as to inprove the heat resistance. 5
The crosstemipergtapesis anproyedhso lasotm improlve thé dreadrtesistancé.cul arly
pref erabl e are pol yi socyanate conpounds, such as tolylene diisocyanate,

di phemyl net haneTHei cresptitdiing ggahtnyhy he ofei lbnowani ¢helpfioranttt hal ene

di i socyanate, and adducts of pol yhydric al cohol and diisocyanate. The

anount  of pafdculadiyosedfefibltdafe polyisdciarnecconpainds, ehel aet to 0.05
to 7 parts by weight for 100 parts by weight of the above-nentioned

o 17, ol ey o e ol a1
diisocyanate, 1,5-naphthalene diisocyanate, and adducts of
polyhydric alcohol and diisocyanate. The amount of the

10 crosslinking agent to be added is preferably set to 0.05 to 7 parts by
weight for 100 parts by weight of the above-mentioned polymer. If
the amount of the crosslinking agent to be added is more than 7
parts by weight, the adhesive force is unfavorably lowered. On the
other hand, if the adding amount is less than 0.05 part by weight, the

15 cohesive force is unfavorably insufficient. A different
polyfunctional compound,'such as an epoxy resin, together with the
polyisocyanate compound may be incorporated if necessary.

An inorganic filler may be appropriately incorporated into the

adhesive sheet 12 of the present invention in accordance with the

20 use purpose thereof. The incorporation of the inorganic filler
makes it possible to confer electric conductance to the sheet,
improve the thermal conductivity thereof, and adjust the elasticity.
Examples of the inorganic fillers include various inorganic powders

made of the following: a ceramic such as silica, clay, plaster, calcium

25 carbonate, barium sulfate, aluminum oxide, beryllium oxide, silicon

18



ot her hand, if the adding anobunt is |less than 0.05 part by weight, the is
cohesive force is unfavorably insufficient. A different polyfunctional
conmpound, such as an epoxy resin, together with the polyisocyanate
conpound may be incorporated if necessary. An i norganic filler may be
appropriately incorporated into the adhesive sheet 12 of the present

I nvention in accordance with the 20 use purpose thereof. The incorporation

of the inorqganic fipner nmakes, jt possjhle to confer,electric conductance to
Phe. sheet Sarhidle o silicRn MHERIde: 4 BARARLSUH P AIRHILITL RPLRS G RIToH
elasticity. _Exanples_of the iporganic fillers_ include varjous inorganic
powders &elth Bickelechzominmg lead tim, Fines palladium gr.solders or aft ost er |
cal cium 25 carbonate, barium sulfate, alum num oxide, beryllium oxide,
silicon 1sllexrthereofy and ¢caxhom t These mayebeusedalane g num copper,
silver, gold, nickel, chromum lead, tin, zinc, palladiumor solder, or
an al | oycomhisation afdwaedramorétlwreafy Aanongitheésmesilica, din conbi nati on
of two or nore thereof. Anong these, silica, in 5 particular fused silica
I s pref erpatticutadfusied siliea dg preferablycusede Thie averageopgsaticte sizé er i s
preferably from0.1 to 80 pm The amobunt of the inorganic filler to be

| ncor por agf the inorpahic Aller fepreférablypdroan0el do 80tom30% by wei ght (nore
preferably, 0 to 70% by weight) for 100 parts by weight of the organic

1D, o TR mbluteseme uarghlte ikt weismtpachtng 1o o
I nvent | ONpreferably set into the range of O to 80% by weight (more preferably,
0 to 70% by weight} for 100 parts by weight of the organic resin

10 components,

If necessary, other additives besides the inorganic filler may
be incorporated into the adhesive sheet 12 of the present invention.
Examples thereof include a flame retardant, a silane coupling agent,
and an ion trapping agent.

15 Examples of the flame retardant include antimony trioxide,
antimony pentaoxide, and brominated epoxy resin. These may be
used alone or in combination of two or more thereof.

Examples of the silane coupling agent include
B-{3,4-epoxycyclohexyl)ethyltrimethoxysilane,

20 y-glycidoxypropyltrimethoxysilane, and
y-glycidoxypropylmethyldiethoxysilane. These may be used alone
or in combination of two or more thereof.

Examples of the ion trapping agent include hydrotalcite and

bismuth hydroxide. These may be used alone or in combination of

25 two or more thereof,
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Exanpl es thereof include a flame retardant, a silane coupling agent, and
an ion trapping agent. 15 Exanples of the flanme retardant include antinony
trioxide, antinony pentaoxide, and brom nated epoxy resin. These may be
used al one or in conmbination of two or nore thereof. Exanples of the silane
coupling agent include P-(3,4-epoxycyclohexyl)ethyltrinmethoxysilane, 20
y-gl yci doxypropyl tri net hoxysi | ane, and

y-gl yci do ropy.l met hyl di et hoxysi |l ane. These nay be used alone or in

conbi natiﬁ‘%&" e re thereof. Exanples of the ion trapping agent

i ncl ude hydrotalcite and, bismuth hydroxide. These may, be used alone or in
conbi nati on of APracgssdorpredusing.amsemicondystendevicy agcprding dof or
produci ng a seni conduct or device according to enbodinment 2 is described
with ref epEthediment &is deseribedowith refaremceta Figac2ia) tondie)s which

expl aining this process. 5 The sem conductor device according to the
present arbpapsess chargs foeexplaining this pro¢esmduct or device according to
t he above-nenti oned enbodinent 1 in that plural sem conductor elenents are
| ami nat ed t o beThersemicomductor deyice acceddinpte tisppresent! |y, the
present enbodi nent conprises the step of lo lam nating, on a sem conductor
el enent, entbiddimentiis diffecént framctinseficongindtosr dtieeiaccoridial tes

descri bed above, which is
the above-mentioned embodiment 1 in that plural semiconductor
elements are laminated to be three-dimensionally mounted. More
specifically, the present embodiment comprises the step of
10 laminating, on a semiconductor element, another semiconductor
element through the adhesive sheet as described above, which is
different from the embodiment 1.
First, as illustrated in Fig. 2(a}, at least one adhesive sheet 12,
which is cut into a given size, is pre-stuck/fixed onto a substrate 11
15 or the like, which is an object on which the sheet 12 is to be
stuck/fixed. Next, a semiconductor element 13 is pre-stuck/fixed
onto the adhesive sheet 12 so that the wire bonding face thereof is
directed upwards (see Fig. 2(b)). Furthermore, an adhesive sheet 14
is pre-stuck/fixed onto the semiconductor element 13 to avoid
20 electrode pad portions of the element 13 (see Fig. 2(c)}). Another’
semiconductor element 13 is then formed on the adhesive sheet 14
so that the wire bonding face thereof is directed upwards (see Fig.
2(d)).
Next, as illustrated in Fig. 2(e), a wire bonding step is carried

25 out without performing any heating step, thereby electrically
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different fromthe enbodinent 1. First, as illustrated in Fig. 2(a),, at

| east one adhesive sheet 12, which is cut into a given size, is
pre-stuck/fixed onto a substrate 11 is or the like, which is an object on
which the sheet 12 is to be stuck/fixed. Next, a sem conductor elenent 13
IS pre-stuck/fLixed onto the adhesive sheet 12 so that the w re bonding
face thereof is directed upwards (see Fig. 2(b)). Furthernore, an adhesive

sheet 14 is pre:stuck/fixed onto e seni conduct or enen 0,avoid 20
ol oot r odecBaNEsHITE FiEctiods pagsictiie 3ETERIFIOrAleenkn Ji k¢ the
sem conductﬁr element 13 i i, t heg for pred 03‘ t he .adhesjve sheet 14 so that
the wire BUREfTater LLox the dire thropghhondinggriges de Fig.  2(d)). Next,,
as illustrated in Fig. eé&‘e)’ a wre bonding step is carried 25 out w thout
perform ng any Nexti agealing step ofispalingthe sgmicorgiuetarelements dé r ode
pads of the sem conductor elenents 13 to the substrate 11 or the |ike
t hr ough bwrithagsenling resin jigperformed |torgurs the sealiag resiniand farghenduct or
elenments 13 wth a sealing resin is perforned to cure the sealing resin
and f it hte stickfixtthek substrate Llims the dikel omtotome lafitheont o one of the
sem conductors 13 and stick/fix the sem conductor elenents 13 each other
t hr ough t bensridoainctozrsckd ankP stick/fik tAetsmidendaectonglemsiearts K3
post-curing step may be performed. According to the present enbodinent,
about t heehehtdtitathrthiygh theladhugive nhedtstiZandnl 4onAfeé Pthelseatitigs, t he
step, a post-curing step may be performed.
According to the present embodiment, about the
10 three-dimensional mounting of the semiconductor elements, the
production steps thereof can be made simple and the yield thereof
can be improved as well, since no heating step based on the heating
of the adhesive sheets 12 and 14 is performed. The semiconductor
elements can be made even thinner, since the substrate 11 or the
15 like is not warped and the semiconductor elements 13 are not
cracked.
(Embodiment 3)
A process for producing a semiconductor device according to
embodiment 3 is described with reference to Figs. 3(a) to 3(g}), which
20 are process charts for explaining this process.
The semiconductor device according to the present
embodiment is different from the semiconductor device related to
the embodiment 2 in that a spacer is inserted between laminated

semiconductor elements. More specifically, the present

25 embodiment comprises the step of inserting a spacer between
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production steps thereof can be made sinple and the yield thereof can be
I nproved as well, since no heating step based on the heating of the
adhesive sheets 12 and 14 is performed. The sem conductor elenents can be
made even thinner, since the substrate 11 or the 15 like is not warped and
the sem conductor elenents 13 are not cracked. (Enbodinment 3) A process
for producing a sem conductor device according to enbodinment 3 is

described with reference to Figs. 3(a) to 3 , i ch O are pProcess
Charts 1 oFoEIGPRANGIGT SlP TR ULEL o RiR TSaRnEE 1AL AR adhpsiEe sAsstdsng o
t he present. enbodi ment i sé% fferent fromthe sem conductoy device related
to the elsIPRsRH Between thespacerand.each afithe semicondugkora; ed
sem conductor elenents. Mre specifically, the present 25 enbodi ment
conpr i seseleraentspwirichniscdiffergnt &pa@etrhebemm&lmsnsan conductor el ements
in such a manner that an adhesive sheet is interposed between the spacer
and each of theFirsti asrillustratecdin Figss3(ajtiocB(¢)s ami adbesive shent (1%
enbodi ment 2. First, as illustrated in Figs. 3(a) to 3(c), an adhesive
sheet 512, a semicemductuiuelemeanltch® mnd anaadhesivedsheet ddheet 14 are -
successively lam nated and pre-stuck/flixed onto a substrate 11 or the
i ke in tseceessively laminatedamdiprdistrndk /fixéd drter amuhsteate Ulecondhesi ve
sheet 14, a spacer 21, another adhesive sheet 14 and another sem conductor
el enent 1ghelikes if dbeSsale/wagad th ahedéthbodiment 2. Furthermore, on
the adhesive sheet 14, a spacer 21, another adhesive sheet 14 and
another semiconductor element 13 are successively laminated and
10 pre-stuck/fixed (see Figs. 3(d) to 3(f)).
Next, as illustrated in Fig. 3(g), a wire bonding step is carried
out without performing any heating step, thereby electrically
connecting electrode pads of the semiconductor elements 13 to the
substrate 11 or the like through bonding wires 16.
15 Next, a sealing step of sealing the semiconductor elements
with a sealing resin is performed to cure the sealing resin and further
stick/fix the substrate 11 or the like onto one of the semiconductors
element 13 and stick/fix the other semiconductor element 13 onto
the spacer 21 through the adhesive sheets 12 and 14. After the
20 sealing step, a post-curing step may be performed. The
above-mentioned producing process makes it possible to yield a
semiconductor device according to the present embodiment.
The spacer is not limited to any especial kind, and may be a

spacer known in the prior art, such a silicon chip or a polyimide film.

25 (Embodiment 4)
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| o pre-stuck/fixed (see Figs. 3(d) to 3(f)). Next, as illustrated in Fig.
3(g), a wire bonding step is carried out wthout perform ng any heating
step, thereby electrically connecting el ectrode pads of the sem conduct or
elements 13 to the substrate |I | or the |like through bonding wires 16. 15
Next, a sealing step of sealing the sem conductor elenents wth a sealing
resinis perforned to cure the sealing resin and further stick/fix the
substrate 11 or_the like onto pne of the sem ¢gonductors el ene 1 13 and
stick/fix the o%ﬂ&'P'??éaneGrRﬂ%f ing 3 ferpicopdueter dRics,aeepr ‘_’Pgi?ough
t he adhesive sheets 12 and 14, After the 20 sealing step ost qu i ng

step may embedimentd isrdescrbsdwidnrefareacs tifignHa) Sodble)nmdeh;

possible to yield a sem conductor device according to the present

enbodi nenare precepucharts fanexplainiag thisspyoessfeci al kind, and may be a
spacer known in the prior art, such a silicon chip or a poI yimde film 25
(Enbodi nent 4) Pirsh, psdﬂustratuldinﬁ‘dgcﬂtag), ansadhesiveusheet d&Viis stuckor di ng
to enbodinent 4 is described with reference to Figs. 4(a) to 4(e), which
are proceenta thwet sedrofacecpf a semjcohidnciooowafer F3Y &0 form al | ustrated in
Fig. 4(a), an adhesive sheet 12' is stuck 5 onto the rear face of a

sem condugémicontitictds waferfwith the walhesivdustiest. Wellext, v idicing tageesi ve
sheet. Next, a dicing tape 33 is pre-stuck/ fixed onto the sem conductor

\INgf teL eﬁ%?fg?ﬁ?%gtu&m&ed oiit® théseanitdiidiictriwafer 18’ (dee RPif1eHb)ye sheet
The semiconductor wafer with the adhesive sheet is then diced into
chips each having a given size (see Fig. 4(c)). The chips with the

10 adhesive are peeled from the dicing tape 33.
Next, as illustrated in Fig. 4(d}, one 13 of the semiconductor
elements with an adhesive sheet 12 is pre-stuck/fixed onto a
substrate 11 or the like in such a manner that the wire bonding face
thereof is directed upwards. A semiconductor element 32, which
15 has a different size from that of the semiconductor element 13 and
has an attached adhesive sheet 31, is pre-stuck/fixed onto the
semiconductor element 13 in such a manner that the wire bonding
face thereof is directed upwards.
Next, as illustrated in Fig. 4(e), a wire bonding step is carried
20 out without performing any heating step, thereby electrically
connecting electrode pads of the semiconductor elements 13 and 32
to the substrate 11 or the like through bonding wires 16.
Next, a sealing step of sealing the semiconductor elements

with a sealing resin is performed to cure the sealing resin and further

25 to stick/fix the substrate 11 or the like onto the semiconductor 13
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chi ps each having a given size (see Fig. 4(c)). The chips with the lo

adhesi ve are peeled fromthe dicing tape 33. Next, as illustrated in Fig.
- 4(d), one 13 of the sem conductor elenents with an adhesive sheet 12 is
pre-stuck/fixed onto a substrate | | or the like in such a manner that the

wire bonding face thereof is directed upwards. A sem conductor el enent 32,
which 15 has a different size fromthat of the sem conductor elenent 13 and

has an attaghed esive sheet 31, .is pre-stuck/fted onto the

Coni condRRgELPEMER NS iChnAtEthE Sheman il S GRS RS sEaHBOmsuter,
thereof is, directed upwards. Next, as illustrated in Fig. 4(e awmre
bondi ng stlgmeat3g #ﬁéﬁuggcthﬁméiwﬁh%ﬁhssmﬁpﬁpﬁgl%ﬁngéati n%ftsf ég',e
thereby electrically connecting el ectrode pads of the sem conductor

el ement s $epling step, acpest-cusing sfep maycbe merformed. n/’Bgh bondi ng wires
16. Next, a sealing step of sealing the sem conductor elenents wth a
seal i ng raboweime iqmcgmrommiug@xmmmak@ itepossible tiouyieldra 25 to
stick/fmthe substrate 11 or the like onto the sem conductor 13 23 and
sti ck/s f | sexiconductondlestice axianrelingt® the presentcembodinmemt. el enent 32
t hrough the adhesi ve sheet pieces 12 and 31. After the sealing step, a

post - cur i {Emblodlimenyt 6¢ perforned. The above-nentioned produci ng process
makes it possible to yield a 5 sem conductor device according to the

8; \e”sggt aggtc))?g: %rqrgce@EerCbmuci@g A semiessdhotopdedice agcordtng ¢anduct or
Embodiment 5 is described with reference to Figs. 5(a) to 5{e), which
are process charts for explaining this process.

10 The semiconductor device producing process according to the
present embodiment is different from the semiconductor device
producing process according to the embodiment 4 in that an
adhesive sheet 12’ is laminated onto a dicing tape 33 and
subsequently a semiconductor wafer 13’ is laminated onto the

15 adhesive sheet 12°.

First, as illustrated in Fig. 5(a), an adhesive sheet 12’ is
laminated onto a dicing tape 33. A semiconductor wafer 13’ is then
laminated onto the adhesive sheet 12’ {see Fig. 5(b)). The
semiconductor wafer with the adhesive sheet is fhen diced into chips

20 eéch having a given size (see Fig. 5¢}). The chips with the adhesive
are peeled from the dicing tape 33.

Next, as illustrated in Fig. 5(d), one 13 of the semiconductor
elements with an adhesive sheet piece 12 is pre-stuck/fixed onto a

substrate 11 or the like in such a manner that the wire bonding face

25 thereof is directed upwards. A semiconductor element 32, which
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Enbodi ment 5 is described with reference to Figs. S(a) to S(e), which are
process charts for explaining this process. 10 The sem conductor device
produci ng process according to the present enbodinent is different from

t he sem conduct or device producing process according to the enbodi nent 4
in that an adhesive sheet 121 is |lamnated onto a dicing tape 33 and
subsequently a sem conductor wafer 131 is lamnated onto the is adhesive

sheet 12', First, as illustrated in EFig. 5(a), an adhesjve she % 121 is

| am nat echagdifferenhsize fomathat of the srmisonduater clement Tan

| am nat ed_ onto t he adhesi ve sheet 121 (see Fig. %&qt})f) The sem conduct or
waf er wi t hasian attached adhesive sheet3d; i premtycl{ifpred ontactheavi ng a
given size (see Fig. 5¢)). The chips with the adhesive are peeled fromthe
di ci ng t apendeonkuctor alement lBainesuch Kirganged)thagrkhe wise honding

sem conductor elenments with an adhesive sheet piece 12 is pre-stuck/fixed
onto a sidrd theredflisalirebbted upwardss ucht thistinee, thesticking/ fixingraf ng
face 2.5 thereof is directed upwards. A sem conductor el enent 32, which 24

has a gi f tie aetmivoredhctor eleahent 32 ds yerfonnddcto aveidrdettiddapad has an
attached adhesive sheet 31, is pre-stuck/fixed onto the sem conductor

el ement 1goktions-f ehewiilactheiserlifoonagebBldientars. Lher eof s directed
upwards. At this time, the sticking/fixing of 5 the sem conductor el enent

32 is performedyegt 248 iilustRAlePiif Figd 5P Wers bondilig step AC8Aried
sem conduct or el enment 13.
out without performing any heating step, thereby electrically
connecting electrode pads of the semiconductor elements 13 and 32
10 to lands for internal connection in the substrate 11 or the like
through bonding wires 16.

Next, a sealing step of sealing the semiconductor elements
with a sealing resin is performed to cure the sealing resin and further
to stick/fix the substrate 11 or the like onto the semiconductor

15 element 13 and stick/fix the semiconductor element 13 onto the
semiconductor element 32 through the adhesive sheet pieces 12 and
31. After the sealing step, a post-curing step may be performed.
The above-mentioned producing process makes it possible to yield a
semiconductor device according to the present embodiment.

20 (Embodiment 6)

A process for producing a semiconductor device according to
Embodiment 6 is described with reference to Figs. 6{a) to 6(c) and Fig.
7. Figs. 6(a) to 6(c) are process charts for explaining this process.

Fig. 7 is a sectional view, which schematically illustrates a

25 semiconductor device obtained by the semiconductor device
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Next, as illustrated in Fig. S(e), a wire bonding step is carried out

W t hout perform ng any heating step, thereby electrically connecting

el ectrode pads of the sem conductor elenments 13 and 32 j o to | ands for

i nternal connection in the substrate I | or the like through bonding wres
16. Next, a sealing step of sealing the sem conductor elenents wth a
sealing resin is perforned to cure the sealing resin and further to
stick/fix the substrate | | or the like onto the sem_conductor 15 el enent
13 and stPERAUFIRG PEOCERS AGROEAINE to hrpresent srabedimeandsi conduct or

el ement 32 through the, adhesive sheet pieces 12 and 31. After the sealing
step,, a post-C'Egﬁrﬁf@!@iﬂ%?t%dﬁ@iﬂ’%m!'dl%éoaﬂtﬁ/?rﬁmtoned pr oduci ng
process nakes it possible to yield a semi conductor device according to the
present eepdpdisnent mdéﬁﬁmz from the semiconductor devide aicegrding to

sem conductor device according to Enbodinment 6 is described with reference
to Figs. @ieembodimentnd ifii that &.cdiiegmertbey isusid hsa spacer.ess charts
for explaining this process. Fig. 7 is a sectional view, which

schenwt i cal |y iFirs$j antaathesi? shratch2tisclaaninete & ontbtaadivdtghaie83

sem conduct or device 25 producing process according to the present

enbodi nenin théhsarBenivapnilin ¢hedemteriinsent &, N0A ise i ftd et wagepodi nent
is different fromthe sem conductor device according to the enbodinent 3 in

that a co1g’ i@then lamisft BontotIAC Alhekivé shedt PRhespye sheet 12' is
| am nated onto a dicing tape 33
semiconductor wafer with the adhesive sheet is then diced into chips
each having a given size. The chips with the adhesive are peeled
10 from the dicing tape 33, thereby yielding semiconductor elements
13 to each of which an adhesive sheet piece 12 is attached.
Separately, an adhesive sheet 41 is formed on a dicing tape 33,
and then a core member 42 is attached onto the adhesive sheet 41.
The resultant is then diced into chips each having a given size. The
15 chips with the adhesive are peeled from the dicing tape 33, thereby
yielding core member pieces 42’ which are each in a chip form and
each have an attached adhesive sheet piece 41°.
Next, one of the semiconductor elements 13 is
pre-stuck/fixed onto a substrate 11 or the like through the adhesive
20 sheet 12 in such a manner that the wire bonding face thereof is
directed upwards. Furthermore, one of the core member 42’ is
pre-stuck/fixed onto the semiconductor element 13 through the
adhesive sheet 41°’. Another element out of the semiconductor

elements 13 is pre-stuck/fixed onto the core member 42’ through

25 the adhesive sheet 12 in such a manner that the wire bonding face
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in the sane way as in the enbodinent 5. A sem conductor wafer 131 is then
| am nat ed onto the adhesive sheet 121. The sem conductor wafer with the
adhesive sheet is then diced into chips each having a given size. The
chips with the adhesive are peeled lo fromthe dicing tape 33, thereby

yi el di ng sem conductor elenents 13 to each of which an adhesive sheet
piece 12 is attached. Separately, an adhesive sheet 41 is fornmed on a
dicing tape 33,..and. then_a core_ ne r i s attached,ontq the adhesive
cheet a1 Barsst Bidireated NowhEAS | LB #RoTE-TheBUIQHGH PRRGSIRE i ven oi zc.
The 15 chips wth the adhesjve are peeled fromthe dicing tape 33, thereby
yi el di ng El’f?‘éeﬁﬁa%ei)ﬂéﬂﬁsﬂ?l& tanyield s sepdeandyucior Fﬂed"FSrﬂF:%dhngach
have an attached adhesive sheet piece 411. Next, one of the sem conductor

el ement s i@ the present exmbadimenbnto a substrate 11 or the |ike through the
adhesive 20 sheet 12 in such a manner that the wire bonding face thereof
is directed upilextisa wirethending stepds sarriesd outovithentr pagforiming
pre-stuck/fixed onto the sem conductor el enent 13 through the adhesive
sheet 541' anprineatingestep; therebyotlectcicadly conmecting ed¢ctrodespadsiof
pre-stuck/fixed onto the core nenber 421 through 25 the adhesive sheet 12
in such athesesiiddmdudtr slementsdd tollandsFortinteenal contigotiégdnupwar ds.
The above-nenti oned producing process nakes it possible to yield a

sem condugh® subdtifie 21C6F €hediké ¢hirbagh B6RAIng WPiRes He (sed\Pig, 7h W re
bonding step is carried out w thout performng

Next, a sealing step of sealing the semiconductor elements

with a sealing resin is performed to cure the sealing resin and further

10 to stick/fix the substrate 11 or the like onto one of the
semiconductors element 13 and stick/fix the other semiconductor
element 13 onto the core member piece 42’ through the adhesive
sheet 12 and 41°’. After the sealing step, a post-curing step may be
performed. The above-mentioned producing process makes it

15 possible to yield a semiconductor device according to the present
embodiment.

The core member is not limited to any especial kind, and may
be a core member known in the prior art. Specific examples of the
core member include films (such as polyimide film, polyester film,

20 polyethylene terephthalate film, polyethylene naphthalate film, and
polycarbonate film); resin substrates which are reinforced with glass
fiber or plastic nonwoven finer; mirror silicon wafers; silicon
substrates; and glass substrates.

(Embodiment 7)

25 A process for producing a semiconductor device according to

27



5 any heating step, thereby electrically connecting el ectrode pads of the
sem conductor elenents 13 to |lands for internal connection in the
substrate 11 or the like through bonding wires 16 (see Fig. 7). Next, a
sealing step of sealing the sem conductor elenents wth a sealing resin is
performed to cure the sealing resin and further |o to stick/ fix the
substrate | | or the like onto one of the sem conductors elenent 13 and

stick/fix_the other sem condugtor .elenmgnt 13 ontQ, the core er piece
42"t hr ougFrRRdimentsy J& d%ﬁé&eimﬁor%%ﬁr@n% &erFighe %@hﬁpﬁgg&ep, a
post-curig&_step may be perforned. The above-nmentioned produci ng process
nmakes it ighanepproeess rhrats far prplriniagothisapreeessecor ding to the
present enbodi ment. The core nmenber is not limted to any especial kind,
and may be a cBhe semigondwetor deviceppeducing proecpss prrordingite dheof t he
core nenber include films (such as polyimde film polyesterfilm 20

pol yet hyl present epthddimentfis| differeintcirom dhe semicondactof idewicand

pol ycarbonate film; resin substrates which are reinforced with gl ass

fi ber =or praeducing process acicordingitorthe emhbodimeaitet dn thdt awore
substrates; and glass substrates. (Enbodinment 7) 25 A process for producing

a sem conghisinberde inadediinte dhiys by punthiingiorsdéme othdemetived Wi th
reference to Figs. 8(a) and 8(b), which are process charts for explaining
thi's procpssteathsf deginanduct or devi ce produci ng process according to the

First, semiconductor elements 13 each provided with an
adhesive sheet 12 are yielded in the same way as in the embodiment

10 6. Separately, a core member 42 is attached onto an adhesive sheet
41. The resultant is made into chips each having a given size by
punching or some other mefhod. In this way, cores member 42°
each of which is in a chip form and provided with an adhesive sheet
41’ are yielded.

15 Next, one of the core member pieces 42’ and one of the
semiconductor elements 13 are successively laminated on another
element out of the semiconductor elements 13 through the adhesive
sheet pieces 12 and 41’ and then are pre-stuck/fixed in the same way
as that of Embodiment 6.

20 Furthermore, the resultant is subjected to a wire bonding step,
a sealing step and an optional post-curing step, so as to yield a
semiconductor device according to the present embodiment.
(Other matters)

When semiconductor elements are three-dimensional

25 mounted onto any one of the above-mentioned substrates, a buffer
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present enbodinent is different fromthe sem conductor device s producing
process according to the enbodinent 6 in that a core nenber is nade into
chi ps by punching or sone other nethod instead of dicing. First,

sem conductor elenments 13 each provided with an adhesive sheet 12 are
yielded in the sane way as in the enbodinent 1o 6. Separately,, a core
menber 42 is attached onto an adhesive sheet 41. The resultant is nade into

chi ps each haying a giyen,size.b unchi r so other_nethqd. |.n this
vy’ cor cSOREIBES: Hasy bedtarracd,gn the Shsttale sngthcs RRRIGAIFORES th an
adhesi ve sheﬁt 41' are yiel d(fd. I's Next, one _of the cqre rrenair pi eces 42
and one offthe semicondusten elamentsiare formeds  dhe buflar coatiayerd on
another el ement out of the sem conductor elements 13 through the adhesive
sheet pi emtay beg, fay exampley a silicenaigridesfilae/ or adayen mpdesofd way as
that of Enbodi ment 6. 20 Furthernore, the resultant is subjected to a wire
bondi ng shept-resistaati repintssychhag pelyipidentgsipost - curing step, so as to
yield a sem conductor device according to the present enbodinent. (O her
matt erss) When sEheccomipoisitiosiscofthe axdleesivecshektscusedrial ths nounted onto
any one of the above-nentioned substrates, a buffer 28 coat |ayer may be
fornmed onrédpsectivetstapes utr flve tirae ofHithd threeudirmensiohdEnseuhtiopdoft or
el enents are forned. The buffer coat |ayer
the semiconductor elements may be the same, but not limited
thereto, and may be appropriately varied dependently on the
producing conditions or use purposes thereof, or the like.
10 The laminating method of each of the above-mentioned
embodiments is a mere example, and niay be appropriately changed
if necessary. For example, in the semiconductor device producing
process according to the embodiment 2, the semiconductor
elements in the second stage and higher stages may be laminated by
15 the laminating method described about the embodiment 3,
About the above-mentioned embodiments, there are
described embodiments wherein semiconductor elements are
laminated on a substrate or the like and subsequently all the
elements are subjected to a wire bonding step at a time. However,
20 the present invention is not limited to the embodiments. For
example, a wire bonding step may be performed every time when
semiconductor elements are laminated on or over a substrate or the
like,

The present invention is specifically described by way of the

25 following examples.
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may be, for exanple, a silicon nitride film or a |layer made of a

heat -resi stant resin such as polyimde resin. 5 The conpositions of the
adhesi ve sheets used in the respective stages at the tine of the

t hree-di nensi onal nounting of the sem conductor elenents may be the sane,
but not limted thereto, and may be appropriately varied dependently on
the producing conditions or use purposes thereof, or the like. 10 The

| am nating net hod of each of the above-nentioned enbodinents is a nere
exanpl e, tExamplebt) appropriately changed if necessary. For exanple, in

t he sem conduct or device producing process according to the enbodi nent 2,
t he sem conduct bntee heetdiylsethyl hetome aneires Higpoload 10Qprtstofyms nay be

| am nated by 15 the | am nating nmethod descri bed about the enbodi nent 3.

About t heaebylie-estet tgpechalymei meade mahsiycofethyligseylabe dmirhoekt Nt s
wherein sem conductor elenents are |am nated on a substrate or the |ike

and subsegyefliderydate IPARP@RWW—l@'ﬁ;mhh@ﬁhﬁdctﬁré’defﬁega&ﬁ ng step at
e

a tinme. However, 20 the present invention is not limt to'the

embodigrenthoriftal BiiEtctal Col L PP Paitfs BAPpERubRAAPISERY ik L1 e

when sem conductor elements are | am ed on or "over a substrate or the

} erbwTESte gﬁggmgﬂg%n%ﬁeﬁiﬁ&g O do PNy 1EGH (Bpitfitetiobl 25
manufactured by Japan Epoxy Resin Co., Ltd.), and 6 parts of a
phenol resin (Milex XLC-CC, manufactured by Mitsui Chemicals, Inc.
Chemicals, Inc.), so as to prepare an adhesive composition éolution

10 having a concentration of 20% by weight.

This adhesive composition solution was applied onto a
release-treated film made of a polye.thylene terephthalate film
(thickness: 50 pm) treated for release with silicone as a releasing
liner. The resultant was then dried at 120 °C for 3 minutes to form

15 an adhesive sheet having a 25 pm of thickness according to Example
1.
(Example 2)

An adhesive sheet (thickness: 50 pm) according to Example 2

was formed in the same way as in Example 1 except that a polymer
20 made mainly of butyl acrylate (PARACRON SN-710, manufactured by

Negami Chemical Industrial Co., Ltd.) was used instead of the acrylic

ester type polymer used in Example 1.

(Comparative Example 1)

Into methyl ethyl ketone were dissolved 100 parts of the

25 acrylic ester type polymer made mainly of ethyl acrylate and methyl
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Into nethyl ethyl ketone were dissolved 100 parts of an acrylic ester type
pol ymer made mainly of ethyl acrylate and nethyl nethacryl ate (PARACRON
W197CM manufactured by Negam 5 Chem cal Industrial Co., Ltd.), 3 parts
of a polyfunctional isocyanate type crosslinking agent, 23 parts of an
epoxy resin (Epikote 1004, manufactured by Japan Epoxy Resin Co., Ltd.),
and 6 parts of a phenol resin (Mlex XLC-CC, manufactured by Mt sui o
Chem cals, Inc. Chemcals, Inc.), so as to prepare an adhesive conposition
sol uti on methacryjate (PARANCRON di-197CM) manwfagiturediBby Neghani ve
conposition solution was applied onto a release-treated filmmade of a

pol yet hy| @lemdcabhdastrtial Cio. fLtd1))hR23kpasts obChprdpdxyaksih (Bpiketease
with silicone as a releasing liner. The resultant was then dried at 120 C

for 3 m nuoo4; mdmifactarea b@dbaphnemgbﬁgtnaa;ﬁ Th.214d. PR 6! parie"sss
according to Exanple 1. (Exanple 2) An adhesive sheet (thl ckness: 50 pm

accordi ngthe $iéAsl fesin MlekOXIRICK) :h&?nﬁ'ﬁﬂ?uié@t{ Bfﬂ%gﬁ?ﬁ%l@cept

that a polymer 20 nade mainly of butyl acrylat

manuf agt uggd, PysdasHs prbpaie an AdHEsivd BbniPositidd shibidd' halihpy €ad of
gp Exa it Plsve Ex

the acrylic ester typ l'ymer used in npara xanpl e 1)
| 12 et Mokl PP A Raghye 100 parts of the 25 ccrylic ester
This adhesive composition solution was applied onto a
release-treated film made of a polyethylene terephthalate film
(thickness: 50 pm) treated for release with silicone as a releasing
10 liner. The resultant was then dried at 120 °C for 3 minutes to form
an adhesive sheet having a 25 pm of thickness according to
Comparative Example 1.
(Comparative Example 2)
An adhesive sheet (thickness: 25 pm) according to
15 Comparative Example 2 was formed in the same way as in
Comparative Example 1 except that the polymer made mainly of
butyl acrylate (PARACRON SN-710, manufactured by Negami
Chemical Industrial Co., Ltd.) was used instead of the acrylic ester
type polymer used in Comparative Example 1.
20 [Measurement for Shear Adhesive Force]
About each of the adhesive sheets formed in the
above-mentioned Examples and Comparative Examples, the shear
adhesive force thereof to a substrate, a lead frame or a
semiconductor element was measured at the time of

25 pre-sticking/fixing as follows:
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met hacryl ate (PARACRON W197CM manufactured by Negam  Chem cal |ndustrial
Co., Ltd.), 23 parts of the epoxy resin (Epi kote 1004, manufactured by
Japan Epoxy Resin Co., Ltd.), and 6 parts of the phenol resin (MIex
XLC-CC, manufactured by Mtsui Chemicals, 51nc. ), so as to prepare an
adhesi ve conposition solution having a concentration of 20% by wei ght.

Thi s adhesi ve conposition solution was applied onto a release-treated film
made of a pol yethylene terephthalate film (thickness: 50 Vn) treated for

rel ease with siFirst)psantples'ef theisubstratd, e 1k fiane dnditheas then dried
at 120 "C for 3 mnutes to form an adhesive sheet having a 25 pm of

t hi cknessségfiebfidi@to? elefiditswere proditéd hs follutar at i ve Exanple 2) An
adhesi ve sheet (thickness: 25 pm according to 15 Conparative Exanple 2

was formed in tfi?tﬁé@aé@%f%ﬁe substedbé! dlsutistiddiirade fARRNITFRYA t he
pol ymer made mainly of butyl acrylate (PARACRON SN- 710, manufactured by

Nega tﬁéﬁaﬁy&fﬂﬁiﬁiﬁ?%wp%%ﬁéfﬂ@'a% RS EogE |
Shea AReskisekaanlo U A hgh 4 TR ORI

above-nen es an npara I ve dhesi ve

orce egggied eyt ssBafyidr afifenh it .&?aani%%"?ﬁb% relement vas

stuck/fixed, was used. Separately, a wafer on which aluminum was
evaporated was diced to produce a chip having 2 mm long, 2 mm
wide and 500 pm thick. This chip was die-attached to the substrate
10 to form a test piece. The die-attaching was performed, using a die
bonder (SPA-300, manufactured by Shinkawa Ltd.) by heating at
120 °C for 1 second under an applied load of 0.25 MPa. |
In the case of the lead flame, a lead flame (trade name:
CA-F313 (MF202), manufactured by Shinko Electric Industries Co.,
15 Ltd.) was used to form a test piece in the same way as in the case of
the substrate.
In the case of the semiconductor element, each of the
resultant adhesive sheets peeled from the separator and cut intoa 6
mm square was used. An evaluating element wherein an evaluating
20 model pattern was formed (manufactured by Phoenix Semiconductor
Corp., model number: NT-103, passivation layer: SizN4 (thickness:
5000 A)), diced into a piece having 6 mm long, 6 mm wide and 500
pm thick, was die-attached onto a die pad of the lead frame (article
name: CA-F313 (MF202}, manufactured by Shinko Electric

25 Industries Co., Ltd.). Thereafter, the adhesive sheet cut into a 2
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31 First, sanples of the substrate, the |lead frane and the sem conductor
el ements were produced as follows: In the case of the substrate, a
substrate (trade nane: TFBGA 16 x 16 (2216-00 AOQ ), manufactured by

Uni M cron Technol ogy s Corporation) onto which each of the resultant
adhesive sheets, peeled fromthe separator and cut into a 2 mm square, was
stuck/fixed, was used. Separately, a wafer on which al um num was

evapor ated was diced to produce a chip having 2 mmlong, 2 mm w de and 500
pm t hi ck. nim square wesuded-tal Hisattadly af Ghip Hating!2 h I6ngpRNMNt est

pi ece. The die-attaching was perfornmed, using a die bonder (SPA-300,

manuf act unddeynSBOK A tHidk) diee d Brihgh aluniidimCevapotatertfagernder an
applied load of 0.25 MPa. In the case of the lead flame, a lead fl ane

(trade nagato tHe Evafudtthgllemént ebosd ¢oHdrhY aShidthpiddesClThE digdustries

Co., 15 Ltd.) was used to forma test piece in the sanme way as in the case

of the sypPeldHing whl pdifof@med AhdePEneetame CohlNioRl thEHaltes L NE
cut into a nm

resul tant adhesive sheets peeled fromthe separator an

squar e; WaghEShfhst @&ﬁ'df’ﬁ‘ié @gaglfﬁy wherein an eval uating 20 nodel

pattern was.formed (nanufacture _ joeni x Sem conductor  Corp., nodel
e na-e TR A8k 4cloreh LB B BhomiSE g ™0
2 di e padyginthce LRALEARE telh Ut VIS S b AR iR Db R o
able to be controlled, and pushing the die-attached semiconductor
element horizontally at a speed of 0.1 mm/second with a push-pull
10 gauge. The measurement was made at hot plate temperatures of 80,
175 and 250 °C. A used device for the measurement was a device,
Model-2252 (manufactured by Aikoh Engineering Co., Ltd.). After
the die-attaching, the sample was subjected to no heating step. In
the case of the semiconductor element, the aluminum-evaporated
15 semiconductor element of a 2 mm square was pushed with a
push-pull gauge so as to measure the shear adhesive force thereof,

The results are shown in Table 1.
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25 Industries Co., Ltd.). Thereafter, the adhesive sheet cut into a 2 32 nm
square was used to die-attach a chip having 2 inni long, 2 mm wde and 500
pmthick diced froman al um num evaporated wafer onto the eval uating
el enent so as to forma test piece. The die attaching was perforned under
the sanme conditions as in the case of 5 the substrate and the |ead frane.
The shear adhesive force of each of the sanples was neasured by fixing the
sanple onto a hot plate,, the tenperature of which was able to be
control | e@abded pushi ng the die-attached seni conductor el enent
hor i zont at-+y—at—a—speetd—of—0—+—nmrsecond—wth—-a—push-pull—lo-gauge—The
measur engnt was nade at h)Shﬂa&t@dhemrmweemPﬁj &choﬁi&xe’ﬁﬁln C A
used device for the neasufenent was—a device,. Mdel-2252 (nanu ar'r ur d by
Al koh Engi neering Co., Ltg.). After the di e- at t achi ng; sk % WIS
subjected to no heating s{epLedd frdffe Cdse ?ﬁb&fﬁt@em conduct or el enent,
the al um num evaporated [L5 sem conductqr nment of al 2 np SRde was
pushed witth a push-pull gauge so as to neasure the shepr adhesive forgce
thereof. | They %ygté arefshown in|Table 1. 33 Tabl e 1] Shear adhesive| force
n

(MPa) wi f hout “heating step geeLARdULE" bP] (78BS S 96|75 TE8b

temperature (°C)

Example 1 040302 04|03 02|05|04]| 0.3

Example 2 0504 03/04|03|02|06|04]| 0.3

Comparative
o 0 o 0 o 0 0 0 0
Example 1
Comparative
o 0 0 o 0 0 o 0 0o
Example 2

As shown in Table 1, the adhesive sheets of Examples 1 and 2

each exhibited a shear adhesive force of 0.2 MPa or more at each of
5 the hot plate temperatures. On the other hand, the shear adhesive

forces of the adhesive sheets of Comparative Examples 1 and 2 were
each O MPa.
[Wire Bondability]

The adhesive sheets of Examples and Comparative Examples

10 were used to evaluate the wire bondability thereof in the case of

using a semiconductor element and a lead frame, a substrate, and a
semiconductor element,

First, samples of the substrate, the lead frame and the

semiconductor element were produced as follows:
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Hot plate 801752508017525080175250 tenperature (C) Exanple

10. 40. 30. 20. 40. 30. 20. 50. 40. 3 Exanpl e 20.50. 40. 30. 40. 30. 20. 60. 40. 3 .
Conpar ati ve 000000000 Exanple | Conparative 000000000 Exanple 2 As shown in
Tabl e 1, the adhesive sheets of Exanples 1 and 2 each exhibited a shear
adhesive force of 0.2 MPa or nore at each of 5 the hot plate tenperatures.
On the other hand, the shear adhesive forces of the adhesive sheets of
Conparative Exanples 1 and 2 were each 0 MPa. [Wre Bondability] The
adhesi ve sheet sInfthecease of thedstbsirate; avsnistrapé ¢tradoname: TFBGAO
evaluate the wire bondability thereof in the case of wusing a sem conductor
el ement arld® ¥ 1€42216a001A0 Hymanafactured by GniMicroh Tehrdlogynt . Fi rst,
sanpl es of the substrate, the |lead franme and the sem conductor el enent

were prod@maporation) onso vificheabh oftive ebstiltartuhdhesive sRetd)strate
(trade nane: TFBGA
peeled from the separator and cut into a 6 mm square, was
5 stuck/fixed was used. Separately, an aluminum-evaporated wafer

was diced to produce a chip having 6 mm long, 6 mm wide and 100
pm thick. This chip was die-attached to the substrate to form a test
piece. The die-attaching was performed, using the die bonder
(SPA-300, manufactured by Shinkawa Ltd.) by heating at 120 °C for 1

10 second under an applied load of 0.25 MPa.

In the case of the lead flame, a lead frame (trade name:

CA-F313 (MF202), manufactured by Shinko Electric Industries Co.,
Ltd.) onto which each of the resultant adhesive sheets, peeled from
the separator and cut into a 7.5 mm square, was stuck/fixed was

15 used. Separately, an aluminum-evaporated wafer was diced to
produce a chip having 7.5 mm long, 7.5 mm wide and 100 pm thick.
This chip was die-attached to the lead frame to form a test piece.
The die-attaching was performed under the same conditions as in the
case of the substrate.

20 In the case of the semiconductor element, each of the
resultant adhesive sheets peeled from the separator and cut into a 6
mm square was used. An evaluating element wherein an evaluating
model pattern was formed (manufactured by Phoenix Semiconductor
Corp., model number: NT-103, passivation layer: SizN4 (thickness:

25 5000 A)), diced into a piece having 6 mm long, 6 mm wide and 100
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16 x 16 (2216-001A01), manufactured by Uni M cron Technol ogy Corporation)
onto which each of the resultant adhesive sheets, peeled fromthe
separator and cut into a 6 mmsquare, was 5 stuck/fixed was used.
Separately, an al um num evaporated wafer was diced to produce a chip
having 6 mmlong, 6 mMmmw de and 100 pmthick. This chip was die-attached
to the substrate to forma test piece. The die-attaching was perforned,

usi ng the die bonder (SPA-300, manufactured by Shinkawa Ltd.) by heating at
120 C forpm %Ckemdma&tadmedmmtoed diegphdoft Mad/Peamienfarbiclease of
the lead flame, a lead frane (trade name: CA-F313 (MF202), manufactured by
Shi nko El pamer CAEGI3 (M¥F202), mahdfactuded bii Shirdes [Eletttiee resul t ant
adhesi ve sheets, peeled from the separator and cut into a 7.5 mm square,

was st ucklhdustriess<C4; Lisk)l. Bhisevhhiatingnelemieh o wasyéfeiratdad a8faer was
diced to produce a chip having 7.5 nmlong, 7.5 nmmw de and 100 pmt hi ck.

Thi's chi pfisse séneictndecrst élerbfit] CNexit] RERBh! Of (¢ Achds3oé sHeRt8 -cutlhe
di e-attachi ng was performed under the sane conditions as in the case of

the supst ¢ a B shi@reasss Asel o AFIateANd Chif hﬁ%ﬂgts %aﬁm&ﬁ%} hrGrm

resul tant adhesive sheets peel ed fromthe separator and c Into a

square Wag mhfCridy ai\eﬁg tﬁ'i Ee&fﬁag,t %&anﬁéo%uﬁ& 'é%&am[m&h pattern

was formed (manufacture oen em conduct or nunber :

NT- 103, Doty e h &%l e%%aggﬁggﬁ@lﬁé eﬁQBPe{éé Lo 4l E5%okH & 2

pi ece havi ng ong,
test piece. This chip was referred to as a second semiconductor

element. Finally, 20 pieces of each of the samples of the
10 above-mentioned kinds were formed.

Next, gold lines {diameter: 25 pm) for wire bonding were
bonded onto each of the samples by an ultrasonic thermal pressing
method. The number of the wire bonds per sample was 80.
Conditions for the wire bonding were as follows: an ultrasonic

15 outputting time of 10 ms, an ultrasonic output of 120, a bonding
load of 980 mN, and stage temperatures of 80, 175 and 250 °C. A
used device for the wire bonding was a device, UTC-300
{manufactured by Shinkawa Ltd.). About the evaluation of the
success ratio of the wire bonding, a case in which a pull strength of 5

20 g or more was obtained according to a tension gauge was regarded as
a success. No sample was subjected to any heating step after the die
attaching. In the case of the semiconductor element, the second

semiconductor element and the lead frame were wire-bonded.

25 The results are shown in Table 2.
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CA- F313 (MF202),

pm thick, was die-attached onto a die pad of a lead franme (article
manuf actured by Shinko Electric Industries Co.,, Lt
This evaluating el enent was referred to as a first sem conductor ele
each of the adhesive sheets cut .5 into a 5 mm square was used

Next ,

di e-attach a chip having 5 nm

long, 5 mm w de and 100 pmthick dice

name:
d.).
nent .
to

d from

an al um num evaporated wafer onto the above-nentioned eval uating el enent

so as to

above- ne
W re bon
pressi ng
Conditio
out putti
980 mN,

the wire
About th
whi ch a
gauge wa
step aft
t he seco
The resu

forma test piece. This chip was referred to as a second
seni conduTabie 2e| enent . Fi naIIy, 20 pi eces of each of the sarrpl es of
IL I uncu i\l IIUD WCT © IUI |||::u I\ICI\L, gu: d I | RES \dl alll.:l. 12 e 25 pn,
i ng were bondefl oWiee batitlinly siecesspatid (9%) aitholit Icutingt
nmet hod. The nupber of the wire bonds per sanple was 80.
ns for the wire ponding were as foll oygp an ultrasonic 15
ng time of 10 nsl—an—ultrasonic out put of ’I?ﬂ a_bhondi ng
Aand stage tenpergatures of 80, 1"5 and 250 C gﬁﬁg i%‘i'
bondi ng was a devi g4 qUiEna00 "Bﬁ#f)?ﬂta I nkawa Lt d.
e eval uation of fhe success rati wre bo”giélﬁ cas
ull strength of{5 20 g or nore bt ai ned according Poat
5 rﬁﬂ%@ﬁgdﬁg al succpess. No sarrpl e was sybj ected tjo any| heat
or tachi g t asgAof I C yc e,
EI sema%one\x% %‘?em&ﬁ a%g;(fr gpeci&%aﬁsame%w iggbo%ggg
hi Tabl b 2. B6
Example 1 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
Example 2 100 | 100 | 100 | 100 (100|100 {100 | 100 | 100
Comparative
0 0 0 0 0 0 4] 0 0
Example 1
Comparative
0 0 0 0 0 0 0 0o 0
Example 2

10

the | o
for
her mal

oad of
f or

ein
ensi on
i ng

nt,
. 25

As is shown in Table 2, about the adhesive sheets of Examples
1 and 2, the success ratios thereof were 100% about each of the hot
plate temperatures. On the other hand, about the adhesive sheets
of Comparative Examples 1 and 2, the success ratios thereof were 0%.
The reason why the success ratios of the adhesive sheets of
Examples 1 and 2 were 100% is that the chips were not out of
position since each of the sheets had sufficient shear adhesive force.

The specific émbodiments and examples described in the item
“DESCRIPTION OF THE EMBODIMENTS” are merely embodiments
and examples for making the technical content of the present

invention clear. Thus, the invention should not be interpreted in a
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Table 2 Wre bondi ng success ratio (% w thout heating step Sem conduct or
Lead frameSubstrate el enent Wre bondi ng 801752508017525080175250
tenperature (0OC) Exanple 1100100100100100100100100100 Exanpl e
2100100100100100100100100100 Conparative 000000000 Exanple 1 Conparative
000000000 Exanple 2 As is shown in Table 2, about the adhesive sheets of
Exanples 1 and 2, the success ratios thereof were 100% about each of the
hot 5 plate tenperatures. On the other hand, about the adhesive sheets of
Conpar at i narfownssEnse soasite bet imiteddassuchtspecifitccezamplese @he The
reason why the success ratios of the adhesive sheets of Exanples | and 2
wer e 100%inwventinn chn bdimodifted withinthescope vf tlon spirievfogdud of the
sheets had sufficient shear adhesive force. 10 The specific enbodi nents and
exanpl es fweentivatand the following claims.
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"DESCRI PTI ON OF THE EMBODI MENTS" are nerely enbodi nents and exanpl es for
maki ng the technical content of the present invention clear. Thus, the

i nvention should not be interpreted in a 37 narrow sense so as to be
limted to such specific exanples. The invention can be nodified within
the scope of the spirit of the invention and the follow ng clains. 38 WHAT
IS CLAIMED I'S: 1. A process for producing a sem conductor device,

characterized by conprising: 5 a pre-sticking/fixing step of

pre-stick fylﬁ AéMEPrﬂ%onduct or el enent through an adhesive sheet to
an object to which the sem conductor elenent is to be stuck/fixed, and a
W re bonding step of performng wire bonding without heating step, 10
wherein the shear adhesive force of the adhesive sheet to the object is
0.2 MPa or nor el.at Atprodesseforf prddueing atsexhicgifluston de®icdhe process for
produci ng the sem conductor device according to claim1, wherein the

obj ect i schamdterizddbyacomadigimgre 15 or a semiconductor elenent. 3. The
process for producing the sem conductor device according to claiml1 or 2,

conprissi ng a seppragti¢Ring)ffising step ofpresstickengpfikphgel enent with a
sealing resin, and a post-curing step O of post-curing the sealing resin,
semiconductor element through an adhesive sheet to an object to

which the semiconductor element is to be stuck/fixed, and
a wire bonding step of performing wire bonding without
heating step,

10 wherein the shear adhesive force of the adhesive sheet to the

object is 0.2 MPa or more at the time of the pre-sticking/fixing.

2. The process for producing the semiconductor device
according to claim 1, wherein the object is a substrate, a lead frame

15 or a semiconductor element.

3. The process for producing the semiconductor device
according to claim 1 or 2, comprising a sealing step of sealing the
semiconductor element with a sealing resin, and a post-curing step

20 of post-curing the sealing resin,

wherein the sealing resin is cured by heating and further the

semiconductor element is stuck/fixed to the object through the

adhesive sheet in the sealing step and/or the post-curing step.

25 4. The process for producing the semiconductor device
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wherein the sealing resin is cured by heating and further the

sem conductor elenent is stuck/fixed to the object through the adhesive
sheet in the sealing step and/or the post-curing step. 25 4. The process
for producing the sem conductor device 39 according to claim2, conprising,
when the object is a sem conductor elenent, the step of inserting a spacer
between this sem conductor el enment and the above-nenti oned sem conduct or
el enent in such a manner that the adhesive sheet is interposed between
each of ad¢wostmgtodlaimr2ctengptising)dvhbn tlipaobjectienaci n t he shear
adhesive force of the adhesive sheet to the spacer or the sem conductor

el enent samicénifietor elentertt, thwesteprof ikeitingds Spiidethetiredn thag. 10 S.
The process for producing the sen conductor deV| ce according to claim4,

wher ei N gerntbhtactes idlenferttiand the aaaﬁrenﬂ;ea{tfionéwﬁé}ﬁacéﬂauéea} conduct or
el ement is stuck/fixed to the spacer through the adhesive sheet in the

seal i ng sletReAldnNudi% n&ﬁf»ﬁefuhaeg;h%t&&heéﬁr&shgeeﬁgaﬁfe&@%éag produci ng

t he sem conductor. device according to any one 0 ai nB wher ei n

the g %W%ﬂﬁafm% @&&ﬁeagaﬁc%r% éﬁ{mﬂsaaﬂgetqé‘sbgs fjange of 80 to

250 e process for producing t € senm con éVi‘ce according

to any one of ﬁh@#g@ éla%%&?e\?g"%%%ﬁeafosﬁ%%f Eﬁg%rdlfésnge sheeq:eforr%ﬁl astic

resin is used as
spacer or the semiconductor element is 0.2 MPa or more at the time

of the pre-sticking/fixing.

10 5. The process for producing the semiconductor device
according to claim 4, wherein a sealing resin is cured by heating and
further the semiconductor element is stuck/fixed to the spacer
through the adhesive sheet in the sealing step and/or the

post-curing step.

15
6. The process for producing the semiconductor device
according to any one of claims 1 to 6, wherein the wire bonding step
is performed at a temperature in the range of 80 to 250 °C.
20 : 7. The process for producing the semiconductor device

according to any one of claims 1 to 6, wherein a sheet comprising a

thermoplastic resin is used as the adhesive sheet.

8. The process for producing the semiconductor device

25  according to any one of claims 1 to 7, wherein a sheet comprising both a



25 8 The process for producing the sem conductor device according to any
one of clains 1 to 7, wherein a sheet conprising both a 40 thernosetting
resin and a thernoplastic resin is used as the adhesive sheet. 9. The
process for producing the sem conductor device 5 according to claim?7 or 8,
wherein an acrylic resin is used as the thernoplastic resin. 10. The
process for producing the sem conductor device according to claimS8,
wherein an epoxy resin and/or a phenol resin 1o is/are used as the

t her nosetthergnossttingiresinend notiesmmbplastiodesingstused agithenduct or devi ce
according to any one of clains 7 to 10, wherein a sheet to which a

crossl i nkjdwesigendhést.added is used as the adhesive sheet. 15 12. An
adhesi ve sheet used in a process for producing a sem conductor device,
wherein said process conprises a pre-sticking/fixing step of
pre-sticking/fixing a sem conductor el enent through the adhesive 20 sheet

to an obj ect t‘b.""r’i‘f@ p%f&é&@&ogn%’&ﬁggnrékﬁ%i%ﬁiuﬁ&?h&é‘&%éi xed, and a

Wi re bonding step o rform ng re Ing wt eating step,

charagt erd 6 diflg! (P E14ide 2 ¢%, WRREEIY Gnf REANIC reblIE 18 ULRH 4€ tniheCt 1O
5. g t etine o e

the object 1s a of nore d

thermoplastic resin.

10. The process for producing the semiconductor device
according to claim 8, wherein an epoxy resin and/or a phenol resin

10 is/are used as the thermosetting resin.

11. The process for producing the semiconductor device
according to any one of claims 7 to 10, wherein a sheet to which a
crosslinking agent is added is used as the adhesive sheet.
15
12. An adhesive sheet used in a process for producing a
semiconductor device,
wherein said process comprises a pre-sticking/fixing step of
pre-sticking/fixing a semiconductor element through the adhesive
20 sheet to an object to which the semiconductor element is to be
stuck/fixed, and a wire bonding step of performing wire bonding
without heating step,
characterized in that the shear adhesive force of the adhesive
sheet to the object is 0.2 MPa or more at the time of the

25 pre-sticking/fixing.
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25 pre-sticking/fixing. 41 13. A sem conductor device obtained by a

sem conduct or devi ce produci ng process, said process conprises a
pre-sticking/ fixing step of s pre-sticking/fixing a sem conductor el enment
t hrough an adhesive sheet to an object to which the sem conductor el enment
Is to be stuck/fixed, and a wire bonding step of perform ng w re bonding

w t hout heating step, wherein a sheet having a shear adhesive force of 0.2
MPa or |o nore to the object at the time of the pre-sticking/fixing is use
as the adhesive sheet in said sem conductor device produci ng process. 42

13. A semiconductor device obtained by a semiconductor
device producing process,

said process comprises a pre-sticking/fixing step of

5 pre-sticking/fixing a semiconductor element through an adhesive

sheet to an object to which the semiconductor element is to be
stuck/fixed, and a wire bonding step of performing wire bonding
without heating step,

wherein a sheet having a shear adhesive force of 0.2 MPa or

10 more to the object at the time of the pre-sticking/fixing is use as the

adhesive sheet in said semiconductor device producing process.
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