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 obtai ned by the process. BACKGROUND OF THE I NVENTION In order to
meet the request that sem conductor devices are nmade finer and caused to
have hi gher functions, the wiring width of 1o power supply |ines arranged
in the entire area of the nain faces of their senm conductor chips

(seni conductAPROCESS HOR'PRODUCING Al SEMICONDUCTOR DEVESEA r anged
therein has been becom ng narrower. For this reason, the inpedance thereof

i ncreases or signals bet weRrELD QFTHE IRVENTIONf erent nodes interfere
with each other so as to cause 15 hindrance to the exhibition of

suf fi ci ent pef’lf‘li)é'ﬁ-@%éﬁtfiﬂﬁrem%ﬁ%'lﬁééQPo%Pﬁ?dﬁé’és%‘ng‘&ﬁh%?ﬂ yctor chips,
the margin of the™ operating voltage thereof, the resiStance thereof
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| am pat P.A-55- 111151 and JP- A-2002-261233). As a
mat egi aﬁé%t}gétgoﬁgggﬁ%?ggéégé%&%aﬁ%?éﬁ)yeI%éﬁel?ﬁqscets&'a substrate or the like,

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

wherein an adhesive  p,)cKGROUND 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 réason, the impedance thereof increases or signals between

signal lines of different nodes interfere with each other so as to cause
15 hindrance to the exhibi_tion of s;xfficient performances for the

operation speed of the semiconductor chips, the margin of the

”) operating voltage thereof, the resistance thereof against damage by

| electrpstatic discharge, and others. In order to solve these
problems, package structures wherein semiconductor elements are.
20 laminated are sﬁggested (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



1 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
conventional processes for producing a sem conductor device, an adhesive
sheet or an adhesive is used to adhere s sem conductor elenments onto a
substrate, a lead frame or sem conductor elenents. The adhesion is
performed by attaching the sem conductor elenents to the substrate or the
| i ke under pressure (die attaching) and then curing the adhesive shget or
the 2 1i ' | t : <1y WA alel I B in
“Redhcantfpsdd B3R m:ﬁagli&&m&m M’?‘f g@.me@,ﬁfﬁ{g{g

io order to connect the sem conducttor el enents trical
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resul tant product’, ture orm seal’l ase OIseal i ng
resin. However, : W ' ' [ t he.15 gseniconduct or

el ements on t heI n‘;‘gﬁgﬁeg&? le‘y%éf?g(gg%% goﬁreBgﬂlﬁfggByseW??ﬁggﬁ}grvi bration
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t hermpsettin aste,resin or therposettjn adhesi ve_sheet, thereby

sti cki ng/ﬁ???%‘ﬁ“@ﬁ&tg’éﬁ?m% pcsbstategadeagdifiraghe 05 be shifted. An
adhesi ve sheet de, of t hermopl astic _resin or an adhesive sheet conposed
of a th erﬁﬁigg‘f?ﬁﬂcF‘é’éP ments. The adhesion is performed by attaching

the semiconductor elements to the substrate or the like under

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 produét, and post-cured to perform sealing based o.n the
seéling resin.
However, when the ﬁriré bonding is performed, the
15 semiconductor elements on the substrate or the like are shifted by
ultrasonic vibration or heating. Conventionally, therefore, it is
i 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 he shifted.
An adhesive sheet made of a thermoplastic resin or an
adhesive sheet composed of a thermosetting resin and a
fhermoplastic 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



thernoplastic resin is required to undergo a heating step after die
attaching and before wire bonding in order to ensure adhesive force 25

t hereof onto an object which is to be stuck with the sheet, or 2 inprove
the wettability thereof onto the object. SUWMARY OF THE | NVENTI ON
However, there is caused a problemthat volatile gas is 5 generated from

t he adhesive sheet or the |ike by the heating thereof which is perforned
before wire bonding. The volatile gas contam nates bondi ng pads. Thus, no
wi re bondimprewe theewstability tieereof ondodtilie bBjéBtly cases. 1 J By heating
and curing the adhesive sheet or the like, curing, 1o shrinking or the
like is caused in the adhesive sheet or the |like. Wth this, stress is
generated so as to result in a problemthat a warpage is generated in the

lead frame or the substraSENIWIRY OFITAE SRCENFRSyVe! | as the ,
sem conductor elenents). Additionally, a problemthat a crack is generated

viro bonding otepr it eaens s casdd Shrtloh Rhal ISUIERS Brcror |

wire bonding step. In recent years, t ness o
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pmto a smaller value, in particula ! (
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contaminates bonding pads. Thus, no wire bonding will be able to
be carried 6ut jn many cases.
3y heat'i‘ng and curing the adhesive sheet or the like, curing,
10 shrinking or the like is caused iﬁ the adhesive sheet or the like.
With this, stress is gene;ated so as to result in a problem that a
‘warpage is generated in the lead frame or the sﬁbstraté stuck on the
sheet (as well as the semicondﬁctoxj elements). Additionally, a
problem that a crack is generated iﬁ 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
j smaller from a conventional thickness of about 200 pm to a smaller
value, in particular, to a thickness of 100 ym 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.

An object of example embodiments is to provide a process



substrate or the like or the crack in the sem conductor elenents are nore
serious. Thus, it is increasingly becomng inportant to solve the
probl enms. An obj ect of exanple enbodinents is to provide a process 3 for
produci ng a sem conduct or device which gives an inproved yield and has
sinmplified steps; an adhesive sheet used in this process; and a
sem conduct or device obtained by this nethod. In accordance with a first
aspect of the present invention, there is provided a process for producing
a seni cofupresiueing asemiconductor devige sdrioti gives an iprprevedpiatd f i xi ng
step of pre-sticking/fixing a sem conductor elenent through an adhesive
sheet t cand hig stmplifiedstepshan setliesive shest abeddntthis pmwcdss; and
stuck/fixed, -wherein the shear adhesive force of the adhesive sheet to the
obj ect i= seniddiaductowdevikie bbéained® bof thi=methad.i cki ng/ fi xing such that
no heating step for further sticking/fixing the sem conductor el enent
t hrough the adhesive sheet to the object is required, and a w re bondi ng
step of perform ng wire bonding on the sem conductor device. 4 The object
is preferably dnqgeerdmeeavittaa fisyaspechabthspresensiamentiondtberois roWdeha Prefiss
process for producing a sem conductor device nmy conprise a sealing step
of seal ifREPIAWIRE ASBIcoRdICcHr deviesreharavtetizedbysomiprisigey esi n, and a
post-curing step L .

a pre-sticking/fixing step of pre-sticking/fixing a semiconductor element

through an adhesive sheet to an object to which the semiconductor element is to
be stuck/fixed, ‘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 such that no
‘heating step for further stjcking/ﬁxing the semiconductor element through the
adhesive sheet to the object is required, and |

a wire bonding step of performing wire bdnding on the semiconductor

device.




of post-curing the sealing resin, wherein the sealing resin can be cured
by heating and further the sem conductor el enment can be stuck/fixed to the
obj ect through the adhesive sheet in the sealing 20 step and/or the
post-curing step. Wien the object is a sem conductor elenent, the process
preferably conprises,., the step of inserting a spacer between this

semi conductor el ement, and the above-nenti oned sem conductor el ement in
such a manner tha¢ abiechis paréerahlysnsubsiteate;tectqzat frhinet vean each of- t he
sem conductor 4a elements and the spacer, wherein the shear adhesive force
of the dRAfBieQRdYptar elememt. spacer or the seniconductor elenent is 0.2
MPa or nore at the tine of the pre-sticking/fixing. In the sealing step
and/ or the poSfyeCUbidgssStRP. prdiRcHgahi BnicondubRt Nd&ae be cured by heating
and further the above-nentioned sem conductor elenment can be stuck/fixed
to the spaser tchmotisth tahescddighesiope ahessplingrhtewi re bonding step is
preferably perfornmed at a tenperature in the range of 80 to 250 C. 10 As

t he adhesemicsimabictor cleeréntarith &istGiling ResiDRAdYE postisi gabq: used.
As the adhesive sheet, a sheet conprisi nggboth’of' a ?ﬁgr?r%yei? gresin

?ﬁd a t hefmstacuring aeamgoeesﬁﬁ%héieimeh&%%faﬁmg\gagggq L@ an epoxy

sin and/or a phenol resin preferably is/are usec ernopl astic
resin, acugedy heating and further the semiconductor element can be

stuck/fixed to the object through the adhesive sheet in the sealing

B

20 step and/or the post-curing step.
When the object is a semiconductor element, the

process - 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

4a‘




15 resin is preferably used. In the case that a sheet conprising both of a
thernosetting resin and a thernoplastic resin is used as the adhesive
sheet, the sheet to which a crosslinking agent is also added is preferably
used. In accordance with a second aspect of the present invention, there
I's provided an adhesi ve sheet used in a process for producing a

sem conduct or device, 5 said process conprises a pre-sticking/fixing step
of pre-sticking/fixing a sem conductor elenent through the adhesive' sheet

to an objelementyanththb&pHRE, mahpfheIsma}tadﬁeéﬁebfbrseusmgkxed1

wher-ei n the shear adhesive force of the adhesive sheet to the object is

0.2 MPa qdh@gﬁreaéheéheotﬂ{@isg&céiﬂ%rpiﬁe séﬁﬁféﬂﬂlﬂiéédii mdhf it

no
heati.ng step for further sticking/fixing the sem conductor el ema% t hr ough

the adhesited &hefbrd At'tife eRhEYS thie idUL{iSllindRflyfg!i re DONAiNg step of

perform ng wre bonding on e sem candu \ 5a In accordance with
o1 2opect 16l ehd ReRISASBleh XG0 Phe WIRISokAY Ssiothe SegREOTCUC
com conareril Bt By thedtiaRod obthrl e shareuneatioRsduni ch the
For co.of SePMoCRTNEIRr.S Bmaneiss b ssheki el g0 Shempagonifough the (1 mo
inE:EiGngr %ﬁ%ﬁlﬁg%%tfs:r: anzlﬂgPJ hglteprgn[]e?thlrggg?\tteﬁef gtrjh]:agirf/ge;heet td
the object is uired, and a wire bonding step of perform ng wre bonding

on the sem con w,trﬁjbw)&i_ng step is preferably performed at a
: - ! |

‘--a/

température in the range of 80 to 250 °C.
10 As the adhesive sﬁheet, a sheet comprising a thermoplasti§
resin can be used. As the adhesive sheet, a sheet comprising both of
a thermosetting resin and a ther_moplastic resin can be used.
As the thermosetting resin, ;in epoxy resin and/or a phenol
résin 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 thérmosetting
) - 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 accordance with a second aspect of the present invenﬁoﬁ, there is

provided an adhesiv_e sheet used in a process for producing a semiconductor device,




6 I n exanpl e enbodi ments, the shear adhesive force of the adhesive sheet
tothe object is 0.2 MPa or nore at the tine of 15 the pre-sticking/fixing;
therefore, even if the step of heating the adhesive sheet is onmtted to
carry out the wire bonding step, no shear deformation is generated in the
adhesi on face between the adhesive sheet and the object by ultrasonic
vibration or heating in the wire bonding step. For this reason, the wire
bondi ng can be 20 attained with adrop in the yield thereof being _
suppressed. In conventional producing processes, an adhesive sheet is’
heat ed before §gmnre bondlnggfte The heating causes a volatile gas to be

generat ed frotd t HEOSEMLSPIPYISES & Presstickiag/fixmghstapi ofypreasckinpyfibing a

cont am owever, such a step is 25
unnecessrwe;rnggo Hﬁc € ylngn%mg?gﬁgh’? é‘t’%lSh@%tvtCt@Q @blereto whichntheved.

Fur t her neingicohf e sheet tt.ed, whereby

t he sub;}1 rate Orﬁcﬁiﬁ?leﬂien?g Pg Sh‘g‘gilggpa wdegein t esike force of

seni condhetadhesiwsshtei fo h em conduct or

el ement can_be nade e?/en thlénngé&kgjghe S FCQP%%F’ 2 Eﬁeik h‘étn #Ffve
sheet, #bicking/fixing hsuclhettdt n@oothdalitg s%gb n%feﬁirﬁl c%ﬁ gﬁ% ne | n t he

resin-sealing step of sealing the sealing resin,

post - cuﬁpﬂgcqm@lctgé@lem@ir tgouglaihe adhbﬁvé%hbet ﬁﬁﬂid BEJeé’é Tb%cﬁﬁ&é&f %&9' Y
t he produm rf)%n rocess can be nade sinple.

a wire Ing step of performing wire bonding on the semlconductor device.,
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10 Since the wire bonding step is perfornmed at 80 to 250 C for several
seconds to several mnutes, the sem conductor elenent and the object are
not conpletely stuck/fixed to each other through the adhesive sheet in
this step. As the adhesive sheet, a sheet conprising a thernoplastic 15
resin can be used, or a sheet conprising both of a thernosetting resin and
a thernoplastic resin can be used. As the thernosetting resin, an epoxy
resin and/or a phenol resin is/are preferably used. As the thernoplastic
resin, an acrylic resinis preferably used. Since these resins contain
ionic inpurities 20 in only a small anobunt and have hi gh heat resistance,
the reliability of the sem conductor elenent can be ensured. As the
adhesi ve sheet, a sheet to which a crosslinking agent is added is
preferably used. The same effects and advantages as descri bed above are 25
produced in the case of |am. natin er the_ above-nentjoned

sem conduct or efeEprgdaRce Ve tyr ARG Qe ESTEI BRI tsg’r%‘ad%fg to

i nterpose the sane adhesi ve sheet(s) as descrjhed above between the

seni conducsericendigiendsvicepbiuiged hy asgatcopdudtordleyies pgducing Brasess. bet ween t he
above-nenti oned sem conductor elenent and a 5 sem conductor el enent as the

chove e Sneitih sy dyioey RN RN S DRl BB 1
above- ngpiniedfductor element through an adhesive sheet to an object to which the -
semiconductor element is to be stuck/fixed, wherein the shear adhesive force of
the adhesive sh"éét to the object is 0.2 MPa or more at the time of the pre-
sticking/fixing such that no heating step for further sticking/fixing the
semiconductor element through the adhesive sheet to the object is required, and

a wire bonding step of performing wire bonding on the semiconductor device.



sinplification of the producing process nmakes it possible to make the
produci ng-efficiency of plural sem conductor elenents or the |o |like which
are three-di nensional nounted even higher. BRI EF DESCRI PTI ON OF THE
DRAW NGS Ot her objects, features and superior points of the present
invention wll be sufficiently understood fromthe foll ow ng 15
description. The advantages of the present invention will be nmade clear
fromthe follow ng description with reference to the attached : draw ngs.
Figs. 1(a) to 1(c) are process charts for explaining a process for '
produci ng a sert cSieaRle orcmhedinets c des diliegr t adhesivoditemat 1 of the 20
pr esent ig¥ﬁnti_on. Figs, 2(a) to 2(e) are process charts for explaining a
process Phihendlaesiviegsheet todhredobjert e 0.2 MPEGY Hide 50 thRbGHH OBt 2 of
the present invention. Figs. 3(a) to 3(g) dre process charts for
expléi nithe Prerefdeking ffiziag; phereforey eveie it 6RO §¢eh ST HRUERSy 2G0T di Ng tO
embodi nent 3 of the 8 present invention. Figs. 4(a§) to 4?e§§%re process
charts fasdhesiveasheat is omictesstd Qfarf?r@dﬂfh@gw&esﬁghg‘?iﬂ_gﬁkﬁg ([gevi ce

gs.

according to enbodinent 4 of the present invention. 3 to 5(e)

?. e prosdwmarcdefdarmbtioriy Ig@i,ﬂs,ir%qea itHh PRESSAh OioP FOY Bie@%eae o gﬁieconduct or
‘de e

vi ce accordi ng to enbodi ment ‘5 of
* 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:jdrop in the yield thereof heing suppressed.
Ip_conventional producing processes, an adhesive she.et is
- heated before a wire bonding step. The heating causes a volatile gas
to be genetated from the adhesive sheet, so that the bohding pads
may be contaminated. In example embodiments, however, such a step is

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

Ba



present invention. Figs. 6(a) to 6(c) are process charts for explaining a
process for producing a sem conductor device according to enbodi nent 6 of
the 1o present invention. Fig. 7 is a sectional view which schematically
illustrates a sem conductor device obtained by the sem conductor device
produci ng process according to enbodinent 6. Figs. 8(a) and 8(b) are
process charts for explaining a process 15 for producing a sem conduct or
devi ce according to enbodinment 7 of the present invention. DESCRIPTI ON COF

THE EMBOGWiENIved.( EFbpeheRRiort) the ﬁ%ﬁ?ﬁ?@tho ) gi% ddelffeShbet By eNt 1 On

I's described with reference to Figs. are process

cha s | S PhBEehg HOESSEARE oY OV EIRDIL PETGRROMIPRoTSY 20
Por | ons “HHPEE B LB ERs UBHER: 5 BetSradedy 08 WFeditanart on
caot Y. B PGPSk SIBRELAF Sabchd ndh liep FHRAEE ., TS o ot o
Sem chnduct of . S SHCISE/IFHitg o Hhe adisdlie shect, as well as The

heating of the sealing resin, can be attained in the resin-sealing step

of sealing the sealing resin, and/or in the step of post-curing the

“ 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 el'emeht 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

N

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



sheet 12 onto a substrate or lead franme (an object onto which the

sem conductor elenent is to be stuck/fixed) 11, which will referred to
nerely as the "substrate 11 or the |ike" hereinafter, and a wire bonding
step of performing wire bonding w thout heating step. This to process
further conprises a sealing step of sealing the sem conductor elenent 13
wth 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 is a
step of sphficendudtod dlexheft ! Hfe SHORINEhficoPldUERBE cldmidi Uy dshe 15
adhesi ve sheet 12 onto the substrate 11 or the |1 ke. The nethod for
pre-sti clgé L X4 ' t . Bk hi strate
11 or thgb l’l?ﬁé&%ﬁ@gg@%ﬁ@@&gﬁﬁg e, %h%%))ggo%ﬁﬁ? %g%'l ng {)htewggﬁesi ve

sheet 12¢R8'rhiContlBteAbferhballt, bin HE AR oFHIRGIHERY dpddlll Nat i N and

pre-sticking/fixing the sem conduttor ene esi ve sheet
12 in su ' : ' a of, 1t he ,seni,conduct or

el enent ?gt\?g Pérr}géc g’%%ﬁ%ﬁ‘dés% h%ﬁihgeolgg{#%gkgﬁgf c?lfle‘é’reé?ﬁe?i?dl% on whi ch the
adhesij ve_she IS ef orehan resstuck/fixed Jbe. npre-stuck/fixed
ot o3 heseRePRidthr dIEueat AR ShovRoensiheBhisct Ba i St 1 ar e
known in the prior t. 0 The | ead.frame m a netal |ead franme such
heCa o Pzt bt sRat e adnosiry shERk in iRFanpbses DetwBEEARRERANANS ot o made
of gl ass e&qu esin, BT (bismaleimde-triazine), polyimde or _the |ike.

In the 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, however, the substrate is not limted to these 5
substrates, and nay be a circuit substrate that can be used in the state
that a sem conductor elenent is nmounted on the substrate itself and is
electrically connected thereto. The adhesive sheet 12 may be a adhesive
sheet, the shear adhesive force of which to the substrate 11 or the |ike
Is 0.2 MPa or to nore, preferably fromO0.2 to 10 MPa, at the tinme of the
pre-sticking/fixing. The shear adhesive force of the adhesive sheet 12 is
at | east pee8ehPdnveliehore, even if a wire bonding step is perforned

Wi t hout heating step, no shear deformation is generated in the adhesion
face between t Fegaoh@yitsal(ePags pkdcald cietd Top e ¥hiLhH 13 or
t he substrate 11gor he Ii(kg byp}ultrasonl C v?f)rgﬁion %?Eﬁ@éﬁ#ﬁgg?‘%’the
wire bongirgdueifp a $EmIEORHuHEE Fovi ' i L4l 57 L
shifted gy ul t ragoni c Vi ﬁr atci ona%evr!\%ér]gfggggﬁgggﬁtﬁkgﬁéﬁrﬂ%ﬁﬂ% %ondi ng
step, thekedynt Rhe¥aRidL0 @ drop in the success ratio of the wire bonding.
The 20 agheg?{ve shee'?idl will be described in detail later. The wire

bondi | s f Lcal |l ' , L f. I nal

por t1'ons (1 nnek P E] ¢85 (E| £ p&fray oBRPT Fox Riplatpune dPersess Bk pads
il ka ' I t 13 t h bondi ' 16

(see i gBPARRFRRE SRbiCoRfibERr HEvlat afepratng ko erpPodimnmics afcis | | nos.

al um num.Li nes E er lines. The 11 tenperature when the w re bonding
‘to 250 C

i s perfopﬁ%%e’?‘giﬁ’%%

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 éOrtioné
unnecessary for the explanation‘ are omitted and some parts or

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



preferably from80 to 220 C. The tinme for the heating is from several
seconds to several mnutes. The bonding is performed by use of both of
vibration energy based on ultrasonic waves and 5 pressing energy based on
applied pressure in the state that the seniconductor elenent 13 and the
substrate 11 or the like are heated into the above-mentioned tenperature
range. The present step is carried out wthout performng sticking/fixing
based on the adhesive sheet 12. In the present step, o0 the sem conductor
el ement @fplanationseasiky.f | The smine hhwtteristapplted 1é tHe bbBeki ke through
the adhesive sheet 12. Even if the tenperature for the wire bonding is in
the rangdrakimgsto 250 C, the .shear adhesive force of the adhesive sheet
12 needs to be 0.2 MPa or nore. If the shear adhesive force is |ess than

: i t hi [ ) t is
0.2 WPa wi thi rh8isemidor HPESIPALTRd BROGn ngiﬂ(?p?ﬁ@é&?ﬁ@&%%%’fé}{%&% .,

shifted by ultrasonic vibration at th e mre

osult. Bisent chsEhod B RTROSBHAR Akis ek el . The

above-nmentioned sealing step 1S a ste fsea onduct or

or ot et T tiekiBeTERingh SFRlBohRARE STbRort fvyBen & adhikeca on
(e, SUDSHGLE 130 o W Ephdithee HiFtod £30E, RhBrls bShL W) 9 10 1
Gsua |y SEGBRRAEEGT elomitioiedS be S/ el 13, rralch vl releFredbuever

the heattbnﬂ'zérséljr;ozfs 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 is a 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-stickiﬂg/ 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.
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12 limted to this, and may be perfornmed, for exanple at 165 to 185 C for
several mnutes. In such a way, the sealing resin is cured and further the
sem conductor el ement 13 and the substrate 11 or the Ilike are stuck/ fixed
to each other through the adhesive sheet 12. In s short, even if the
post-curing step, which will be detailed later, is not perforned in this
invention, the sticking/fixing based on the adhesive sheet 12 can be
attained in the present step so that the nunber of the producing steps can

be reductthedledd frarhemihyBe aFhetACicddl Fiadns ¥l APASUCEN 136V FGEn &L be

shortened. 10 In the post-curing step, the sealing resin 15, Ich is not

suf fi ci eat4dA-aflgetedd fidifes 33 aix%rg fife sh%sﬁ&%ér ﬂﬁ&eé( log@sgs e@'*ﬁ@{ IT the

sem conductor el’'ement 13 and the sUbstrate e are _

Step, 1 nooasl, BTICRANARIY SIS AIDERNE o\ FES e 10 ek T o

in the pPEeAit BN, Hovevht (e sRbETNe B 88 simiced Bbigha g ©
<1 Pom SentaseE, efATRhe ' olreuib ERBRerRrey et Panche MM atre shoet 12
hear - HFIE) (hat B AERAORABS P C lsangBt dsdnontet] B the PRBSKIAS bondi ng.

Speci fi c,,ex i ncl ude an adhesi ve sheet nmade only of a single

| t f
adhesi ve‘tﬁﬁwl?ggﬁ&qgggﬁpﬁuﬂ eQunegtedtheretosheet wherein an

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 ié 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 hetween 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
) '7 wdrds, the semiconductor element is not shifted by ultrasonic
vibfation 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 t_he semiconductor element 13
through bonding wires 16 (see Fig. l(bl)).‘ The bonding wires 16 may

25 be, for example, gold lines, aluminum lines, or copper lines. The
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adhesive | ayer or adhesive layers is/are formed on a single face or 25 both
faces of a core nenber. Exanples of the core nenber include 13 filnms (such
as polyimde, polyester, polyethylene terephthalate, polyethylene
napht hal at e, and pol ycarbonate filns); resin substrates which are
reinforced with glass fiber or plastic nonwoven finer; silicon substrates;
and gl ass substrates. The core nenber may be a 5 nenber wherein an adhesive
sheet is integrated with a dicing sheet. The adhesive layer is a |ayer

havi ng %xﬁﬁ%ﬁé‘&d O{v‘l‘%‘i{ %Q@wi@&%o:{dﬁgﬁiﬁéﬁwg{@g ﬁfﬁﬁh%q tgompicmay be a

mat eri al conpose ernoplastic n an ernosetting resin, or a

{her mopl BBl b 80 tUERB0 T2 ThE (55 Top e BERRE IO o | upber
O OO oot S SR BB s GRBRLMESR BN e Y
DL R o e TR G B e SRR 8 22, U731 0

1I‘O IO{JXE?tng’iﬁrﬁﬁégf?é&urgsg%ggﬁggi’ﬁgarﬂgglﬁéﬂgcg‘?e iggécriﬁetatrﬁgtfﬂ%ét@gd al one or
I n conbination of two or nore thereof. O these thernoplastic resins,

acryl i c seani¢pndugter elementy13,and the substrateckl ogdhelike 88t ai ns i onic

impuriti-es in only a small anobunt and has a high heat resistance so as to
make it heatsdinta therahovwe-mentioned temperature range.

The present 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

12



reliability of the sem conductor elenent. The acrylic resinis not limted

to any especial kind, and nay be, for exanple, a polyner conprising, as a

conmponent or 25 conponents, one or nore esters of acrylic acid or

met hacrylic acid 14 having a linear or branched al kyl group having 30 or

| ess carbon atons, in particular, 4 to 18 carbon atons. Exanples of the

al kyl group include nethyl, ethyl, propyl, isopropyl, n-butyl, t-butyl,

!sobuty:, anyl, isoanyl, hexyl, heptyl, cyclohexyl, 2-ethylhexyl, 5 octyl,

| S00Ct Y1300 lto #1380 ¥l per gg%qyl r%!@ﬁﬁ?l dt2168 o 185i¢ecy! ,

\tAﬁ_trﬁdec§/'in, é'As#egr ﬁi@, gg‘#aﬁ‘e%gﬁ Pa%llcfa 0 ec’yﬁo group .eA di fferent srmnomer

ich c tJ % ' :l sk 1A any

%Eiér?é’:&gﬁ gflﬂﬁxﬁgonp ) egi’r* 'ﬁﬁectrziég‘ﬁ%yﬁ?]ﬂé’ gBAlihg f¥in!isBdied AAd

espﬁcial d ~exa _ cl'ude carboxyl -contai ni ng nononers
such as @ac C . r , ;

car boxy p@ﬁ%? %E?y#é?é‘,‘l‘?nlgﬁ%@%ﬁ F%Ié %&n&ci ?'raarrgii% h%)é%/ , ﬂfyrhﬁgfllr% Bgtct?lg , and
crotoni g,aci d;  aci I d h | el ' d

[t aconi ARG AR SRS/ FRFAY (9 pRER TR RHTg Ue RS AP RBOLERAT Mt 1y,
TR, SO A TR RS o R '

(met h)acryl ate, 10-hyd d | th ylate, 12-hyd I I

(ot 1) aenfarmiechi this AUEBIIAR e SHAGRELFnERAIA OBt e, monomer s
whi ch contain a sulfonic acid group, such as styrenesul fonic aixi d,

-al | yl suladhesivessheet 12 can be attained in the present step so that the

number of the producing steps can be reduced and the term for

e

producing the semiconductor device can be shortened.
10 In the post-curing step, the sealiﬁg resin 15, which is not
sufficiently cured in the sealing step, is completely cured. Even if
. the semiconductor element 13' and the substrate 11 61' 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 depexidently on the
;j_é-'-.?) 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
adﬁesive 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

13
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e

20 2-(neth)acryl am de- 2- met hyl pr opanesul f oni ¢ aci d,

(met 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 above-nentioned thernosetting resin 15 include phenol
resin, amno resin, unsaturated polyester resin, epoxy resin, polyurethane
resin, silicone resin, and thernosetting polyimde resin. These resins nmay

be used gipRqsch s POTPiMIde L polPéstety polyebhpldheepéphtivdkaiteyl arly

preferable is epoxy resin, which contains ionic inpurities which corrode

sem c0ndgfwtgﬁgeaemépﬁfhambyaﬁ@%cg@mwm AEmbPGesilh shBspaRR Oof the

epoxy re nol  resinis pref . The epoxy resin may be any epoxy

resin L hith fetitblded Sl #0S8TBERGH Y ERTHBR A0 | es_t her eof

i ncl ude unc _ unctional "epoxy resins suc as bi sphenol A
e LSRRG A AR BRSSP
e G SR e B AR Rl A e PR SO L
e bl e MR ES R M R R H
or in cotrrﬁ)é gggs?:{]tu(gné \rAnPat%rria{rlD {l?ezger})efr &‘gy bé r;o rllaga.terissd composed of a

thermoplastic resin and a the:_'mosetting resin, or a material made

only of a thermoplastic resin.
‘10 Examples of the thermoplastic resin include natural rubbe_r,

butyl fubber, isoprene rubber, chloroprene rubber, ethylene/vinyl

acetate copolymer, ethylene/acrylic acid copolymer,

ethyle'ne [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 pbssible 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

14



t hese epoxy resins, particularly preferable are Novol ak type epoxy resin,
bi phenyl type epoxy resin, tris-hydroxyphenyl nethane type 20 epoxy resin,
and tetraphenyl ol et hane 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. Exanples thereof

i ncl ude Novol ak type phenol resins 25 such as phenol Novol ak resin, phenol

aral k! aside Tibsal: AUALikned WIkGY horsP v B MPBE 10ks bavabal Tesin and

nonyl phenol volak resin; resol typ I nS; ol yoxystyrenes
such as gﬁﬁ P . ) b, d i itat 1 on of
two or nia)?e 2?2%¥%§ﬁoﬂr}g%ﬁ§2€§%ﬁgﬁép ?te@%’é, %’ﬁ%ﬁﬁ'a%ﬁggéﬁ’%k resin and
phenol a l. I &S] I I { 4Gl referable, since,t connection

rel i abi |é%‘ﬁéf‘“tcﬁ‘éhge‘%eggﬁgu%@i’3{3\?}" ) SsoPfapT, Hhykyl, Chgstl he b end
rati o betwee he_epoxy resin.,and .t he phenol in,. for. ex |l e, the phenol
resin ist %@ﬁamfﬁ ‘%ﬂ@%”"%‘s :i'rﬂﬁy ’ §H€i9eée%r%f"tﬁﬁ§f@¥ﬁe hydr oxyl
groups in .phenol_resin i,s to preferably from0.5 to 2.0 equival ents,
mor e 5pre?8§£‘§|1§°PFgﬂ’df!%n?'e lsenzf&duﬁsswinéocﬁ)wleﬁm%ﬁn?w Iy he epoxy
groups in . the epoxy resin conponent. |If the blend ratio between the two is
out of t%df’ﬁﬁge?etré‘dlepﬁb stearylonctadeerhand dadsoylgrounssance
sufficiently so that properties of the cured epoxy resin easily

deteriorate. 14 differgatpnengmer which sonstitutescthe aboveementipnedi ng t he

polymer is not limited to any esliecial kind, and examples thereof

)
i

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 itacénic
anhydride; hydroxyl-containing monomers such as 2-hydroxyethyl
(methjacrylate, 2-hydroxypropyl (meth)acrylate, 4-hydroxybutyl

15 {meth)acrylate, 6-hydroxyhexyl (meth)acrylate, 8-hydroxyoctyl
(meth)acrylate, 10-hydroxydecyl (meth)acrylate, 12-hydroxylauryl
(meth)acrylate, and (4-hydroxymethylcyclohexyl) methylacrylate;

monomers which contain a sulfonic acid group, such as
styrenesulfonic acid, allylsuifonic acid,

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

25 ’ Examples of the above-mentioned thermosetting resin
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epoxy resin, the phenol resin, and an acrylic resin is particularly
preferable. Since these resins contain ionic inpurities in only a smal
anount and have high heat resistance, the reliability of the sem conductor
el ement can be ensured. About the blend ratio in 20 this case, the anmount
of the m xture of the epoxy resin and the phenol resinis from10 to 200
parts by weight for 100 parts by weight of the acrylic resin conponent. In
order to crosslink the adhesive sheet 12 of the present invention to sone

extent i Lt L LS:.Dr :10 |&ki ng agent, a
pol urc%#%ﬁé%?rﬁﬁ%éﬁ ﬁé%ﬁfﬁé?&%ﬁm&%ﬁﬁﬁd@ﬁ?xﬁ%ﬁf%%ég of f’ -
nol ecul a [ r .aboue- 0 erials
used vvheépﬁgg rg ﬁ%’g’t Fﬁ%éet%ﬂngdﬁ%%g’ %‘ﬁcgﬁ%s*?/é&’ ateﬁiggglg%so %\?té:@%r perty of
t he sheet at. high t.e tures Jjs inproved s s to inprove fhe.heat

r osi ot arbelvisidtresing s These, Fosins mdy beised algng 1 HopbintIPR]
Particulagly preferable are pal yiso ate co upds, such as | yl ene

i | socy EEW0 H TAATRIHRFERAN o PaFHEUF AT e tega BIFuHy PRARY TaSFRoRPIRl: o

1, 5- napht hal ene diisocyanate, and adducts_of ) pol yhydric al cohol ,and

di i sécyFeRtainsplonigdappusities, whigch eesrode gerpicagidiictar elements ins
preferably set to 0.05 to 7 parts by weight for 100 parts by weight of the

above- neomlyoasaaliamennt; f As the sasing agentiaf the sporydaesinaphenalo be

added is nore than 7
resin is preferable.

The epoxy resin may be any epoxy resin that is ordiharily 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, bisﬁhenol 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
4 J be used aione 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, aﬁd 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 pheﬁol resins

25 such as phenol Novolak resin, phenol aralkyl resin, cresol Novolak
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parts by weight, the adhesive force is unfavorably |owered. On the other
hand, if the adding anbunt is |ess than 0.05 part by weight, the 1s
cohesive force is unfavorably insufficient. A different polyfunctional
conpound, such as an epoxy resin, together with the polyisocyanate
conpound 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 '&%&Ha'ﬂé& Bh't{/ ﬁ&ﬁﬁo%l&ﬂ?%%ﬁ%x%&nﬁ]‘iﬁéﬁghfei'o‘icﬁd&%laﬁé)”d““ ance to

tlhe sheet, nprove rmal con _ \ ust the _
Sﬁéé??%ﬁﬂ&%ﬁﬂﬁ?% S S b

calcium2 ar bonat bari sul f at aIu m oxi de, ber Illumo de,

11 | con DAIFTEE rsp | ¥BsRe Ay be Bard,alche bk caiRingt )fcopper
sil ver, ol d, ni ck rom um I ead tin I nc adi m or | der, or
an al | JPQ REwOre E@Q &W°?ﬁe§l%e%?h§@qis’&f‘ﬁ ohbegeliNp i nat i on
of two or npore thereof. Anpbng these, silica, in 5 particulay fused silica
i s pPef diesbnand phenglaralky gg‘ésﬁhﬁﬁ'ﬁcﬂ%'tﬁ'i’@ﬂbﬂ“ﬁ&fﬁmw ginpethe| jer s
preferably from0.1 to 80 pm The anmpunt of the inorganic filler to be

i ncor pommwttonpmli@dﬂvyogbhe iserniconduetordovice candpsdmprazedat (nore
preferably, O to 70% by weight) for 100 parts by weight of the organic
resin 10 conpddtemsthe blend ratio between the epoxy resin and the phenol

resin, for example, the phenol resin is blended with the epoxy resin

N

in such a manner that the hydroxyl groups in the phenol resin is
io 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 thé 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 iOO 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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| f necessary, other additives besides the inorganic filler may be

i ncorporated into the adhesive sheet 12 of the present invention. Exanples
thereof include a flane retardant, a silane coupling agent, and an ion
trappi ng agent. 15 Exanples of the flame retardant include antinony
trioxide, antinony pentaoxide, and brom nated epoxy resin. These may be
used al one or in conbination of two or nore thereof. Exanples of the silane
coupling agent include (3-(3,4-epoxycyclohexyl)ethyltrinethoxysilane, 20

z 8: zg: goﬂ%%ﬁ‘gﬁ& tﬁ%‘i?ﬁﬁt?g’queﬁ?y%@@falra‘ﬁ@gi“rﬁsg‘é‘iﬁﬁ? Bgtﬂged alone or in
ncl ude ArGme T Poesholmmen ot B iR sead whar e sHRS B4 Bre o i n
b oduc RFOHURAH-cHIGBIS a0\ 2gBESH YR RIOPETCR REQRenEhbebaFdigbe | bed
with reference to Figs. 2(a) to 2(e), which are process charts for
expl ai nitégnparatynescissimpsovad seoas donapreve dhe geahesémﬁﬁget o the
present enbodinment is different fromthe sem conductor device according to
t he above- nentTlunedoeslinking agenti mayhhe qne kuown inckheipeior arkl enents are
| am nated to be three-dinensionally nounted. Mre
Particularly preferable are polyisocyanate compounds, such as
tolylene diisocyanate, diphenylmethane diisocyanate, p-phenylene
‘c.liisocyanate, 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 Qrosslinking 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
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specifically, the present enbodi nent conprises the step of io |amnating,
on a sem conductor el enent, another sem conductor elenent through the
adhesi ve sheet as described above, which is different fromthe enbodi nent
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 15
or the like, which is an object on which the sheet 12 is to be stuck/fixed.
Next, a sem conductor elenment 13 is pre-stuck/fixed onto the adhesive

sheet 12 . LT di e reof,J.s..dire P (see
Fig. 2( b‘f&?ﬁlggraéﬁéirl?r%% ,lﬁggﬁ&d h%g?%gaclsﬂgeﬁ a%é“%’é%&é’s‘ﬁﬁﬁ?%i% dnto the
sem cond r_elegent 13 .o ayoi 0 el.ectro ad portipns of the el enent
15" ( see AeIE nIRET Shppriuiin. 188t Bt iy BHIAAIR R $oRISF. P54 med on t he
adhesi ve she 14 _so that _the m& e bonding face, thereof js directed
upwar ds 14Q¥ thegeofpand)carhan. ese may; Be pedhalane o5 5 wire bonding
step is carried , 25 qut w thout perforningg;ny heating step,, thereby
el ect ri ce@mpingtion eddwe oranare, thereefds Amnongthess,HiliedeiBr el enents 13
to the substrate 11 or the |ike through bonding wires 16. Next, a sealing
st ep5of paeticnlan fusedbailion ds areferabdyensed. 3Thg averpgeepprtigle size i s
performed to cure the sealing resin and further 5 to stick/fix the
subst r ataf the dnorganic KBleamisopveterably feopefi tdod®@@tpums 13 and stick/fix
t he sem conductor elenents 13
The amount of the inorganic filler to be incorporated is
preferably 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
¢ j used alone or in combination of two or more thereof.
Examples of the silane coupling agent include
B-(3,4-epoxycyclohexyl)jethyltrimethoxysilane,
- 20 y-glycidoxypropyltrimethoxysilane, and
v-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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each ot her through the adhesive sheets 12 and 14. After the sealing step,
a post-curing step may be perforned. According to the present enbodi nent,
about the io three-di nensional nmounting of the sem conductor elenents, the
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
.adhesi ve 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

t he se nts 13 are not cracked. (Enbodiment 3) A process
for proo@%ﬂﬁéﬁg&eﬁ ?gﬁductor device according to enbodinent 3 is

descri bed with, referen S. a) to 3( whi.ch, 20 are ocess
charts for ex;ﬁéﬁrﬁl‘:ﬁﬁsﬁﬁr é?ﬁ@"s"é’rﬁ cﬁﬁvi%ﬂFﬁgr‘éﬁ%F‘ﬂl ng to
t he presen nbod IS d fferg om t he sem conductor device rel ated
to. bhe cmhadirasat 5 deserib Fenreda bies AlAbén F(eh Whica

sem conduct or el enents. More eci fi cal J y the present 25 enbodi nent
conpr i s&fqaéoe%ﬁcbﬁrtm&?pxnga ining-hds Praeassn 21 seni conductor el enents
in such a manner that an adhesive sheet is interposed between the spacer

and &ach of tithe seminenduckor devinmaccondingto £hei present fromt he
‘enbodi nent 2. First, as illustrated in Figs. 3(a) to 3(c), an adhesive °
sheet l1Zmbodiment is different from the semiconductor device according to

the above-mentioned embodiment 1 in that plural semiconductor
elements are laminated tﬁ be three-dimensionally mounted. More
specifically, the present embodiment comprises the step of
10 laminating, on a semiconductor element, another semiconductor
element through the adhesiv_e 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

I
oA

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

20




5 a sem conductor elenment 13 and an adhesi ve sheet 14 are successively

| am nat ed and pre-stuck/ fixed onto a substrate 11 or the like in the sane
way as in the enbodinent 2. Furthernore, on the adhesive sheet 14, a
spacer 21, another adhesive sheet 14 and another sem conductor el enent 13
are successively lamnated and io pre-stuck/fixed (see Figs. 3(d) to 3(f)).
Next, as illustrated in Fig. 3(g), a wire bonding step is carried out

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

el ect rode. pads, .of L. Conglu e r 1 or the
e eI St SEEHGaR e 6k the pICh AR el e 5 68 e
sem condugt qr gl nt .1 h seal.l rgsin is performed to cure the
seal i ng %%agﬁgrfﬂfihgﬂlkgtq%ﬁ’f’fgl}(ﬂgﬁ'ﬁ?gb‘gféﬁ géll or the like onto one
of the sem conductors el enent and stick/fix the other, seni congyctor
el ement 13 ont¥exh l?es%zﬂéﬁgrrﬁﬂ? Q g sa"tfHéE?Q@%ﬁi@’éFF?f'ﬁ%ﬁ#A Af t er
the 20 sealing step, a post-curing step nmay_be rformed. T
above- newithoa sgalingresindspeydesmedta cure tb&s%‘lro"gll’ég £8sin @F@e further
sem conduct or device according to the present enbodi pent. The spacer is not
|i mi bed toostigk/dispthe substrate ddjordhepliks ontpome RhEWE in the prior art,
such a silicon chip or a polyimde film 25 (Enmbodi nent 4) 22 A process
for prodeshicprdyctorotSuandstick/fix the semiconductorlements 43 s
described with reference to Figs. 4(a) to 4(e), which

each other through the adhesive sheets 12 and 14. After the sealing

_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

cra_cked.

£y (Embodiment 3)

A process for producing a semiconductor device acéording 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

Asemiconductor eiements. More épeciﬁcally, the preseht

25 embodiment comprises the step of inserting a spacer between

21



are process charts for explaining this process. First, as illustrated in
Fig. 4(a), an adhesive sheet 12' is stuck 5 onto the rear face of a

sem conductor wafer 13' to forma sem conductor wafer with the adhesive
sheet. Next, a dicing tape 33 is pre-stuck/fixed onto the sem conduct or
wafer 13" (see Fig. 4(b)). The sem conductor wafer with the adhesive sheet
Is then diced into chips each having a given size (see Fig. 4(c)). The
chips with the io adhesive are peeled fromthe dicing tape 33. Next, as

illustrated.in Ei 4 13 0f. th ) 0 1. h an
adhos! vehikondydte’ SidmeRiS b sien L dtaef SHEL BiChangsRE Bk ) 7T
such a n@anner th the wire bonding fgce .thereof is.direct upwards. A
seni condﬁ’rchBPoﬁ?gm‘?f tﬁﬁi%qes'gﬂﬁ sach P?é%@n?e@ilggnﬁ?g%gfhat of the
senm condyct or el enent, 13 has_ an t ached gdhesj ye sheet 31, is
pr e- st u&%?@ﬁﬁo&"h% ‘ﬁgéﬁ%‘&rfﬂﬂ& Ccf ml%“# é such a manner that
the wire bonding face thereof is_directed upwards. NEXL, as iIIﬂ&Lrated I n
Fig. 4(e), a Jizstanillugtrated insFigs. 3@ toB(qyangdhesive zheet bdng any
heating step, thereby electrically connecting el ectrode pads of the
seni 6ondusemicoinsincfor alsment 18 and anadhesivesheet 1draxkee | ke t hrough
bonding wires 16. Next, a sealing step of sealing the sem conductor
el emrent sucgessivelieldminated amd presituckffikad onipa substratie k4 oksin and
further 25 to stick/fix the substrate 11 or the like onto the
seni condilnd tikelih tH8 same way as in the embodiment 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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and stick/fix the sem conductor elenment 13 onto the sem conductor el enent
32 through the adhesive sheet pieces 12 and 31. After the sealing step, a
post-curing step may be perfornmed. The above-nenti oned produci ng process
makes it possible to yield a 5 sem conductor device according to the
present enbodi nent. (Enbodi nent 5) A process for producing a sem conductor
devi ce according to Enbodinent 5 is described with reference to Figs. 5(a)
to 5(e), which are process charts for explaining this process. 10 The

sem conduct or devi ce ro uc rocess._accor N odi nment
is different BYPCRE 531’711’68%?0{1&“ 38%@8“@*‘%&50‘?‘#} éc)ée‘gzg‘ﬁa @‘;rTg. ng to
the enbodinent 4 in _that an Lve sheet ated, on a dicing
tape 33 embodimpntdds ‘iﬁ%fﬂ%‘é&i%@hdfﬁéﬁnﬁﬁf QrFiﬁ ‘ﬁ'g] Pﬁrﬁﬁht‘gg %lﬁto t he
15 adhesive sheet 12'. First, as illustrated in Fig. 5(a), an adhesive
sheet 1are process ahasts fox sxplajningthisgropessa seni conduct or wafer 13' is
then |lam nated onto the adhesive sheet 12' (see Fig. i% The

seni conduct or RiastrasilustraseddncEig.«4(a)can adhesivg S(hq,eé:d nisstuglss 20

each having a given size (see Fig. 5c)). The chips with the adhesive are
peel ed fomto the mtiazi fagetafa @3nicenducter wafes 1 tedformm g. 5(d), one 13

-of the sem conductor elenents wth an adhesive sheet piece 12 is

pr e- st ucldthicendastor wafenlwithatlee hlhmesivasheete Nextyehdicimghtapet hat t he
wi re bonding face

33 is pre-stuck/fixed onto the semiconductor wafer 13’ (see Fig. 4(b)).‘

The semiconductor wafer with the adhesive sheet is then diced into

chips each having a given size (sec 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 semiconduct_or

elemeﬁts 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 semiconductorclements
with a sealing resin is performed to cure the sealing resir; and further

25  to stick/fix the substrate 11 or the like onto the semiconductor 13
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25 thereof is directed upwards. A sem conductor elenent 32, which 24 has a
different size fromthat of the sem conductor elenent 13 and has an
attached adhesive sheet 31, is pre-stuck/fixed onto the sem conductor

el ement 13 in such a manner that the wire bonding face thereof is directed
upwards. At this tinme, the sticking/fixing of 5 the sem conductor el enent
32 is perforned to avoid el ectrode pad portions of the subjacent

sem conductor elenment 13. Next, as illustrated in Fig. 5(e), a wire bonding

step is carriege ut _wi t hout rform png. an ati,ng,.step, .thereh
el ectri @R pti ﬁ%&bm&%&%ﬁ&t&&&’b&%‘ﬁﬁ@i0%92%%888%’8P%§%%86ts 13
and 32 1o to lands for internal_copnection i,n th ubs te or,the |ike
t hr ough eJgnaent 33 through ti!&?flhﬁsk‘éeaﬁi’ﬁﬁtﬁlﬁﬁeﬁﬁiéﬂq[{"‘3' t I@é&?ém‘?:onduct or
elements with a sealing resin is perforned tg cure the sealing resin and
further sealingissep, fipostheusing stepanay be pexformed. ontRet he seni conduct or
15 el ement 13 and stick/fix the sem conductor elenment 13 ontq the
seni concahave-mentionedprodusing processtimskes dhpessible tosyieldmg 31
After the sealing step, a post-curing step nay be perforned. The
abov g- msdméeendpebor device aoceadingdesthe presentlembodiment.a _
sem conduct or device according to the present enbodi nent. 20 (Enbodi nent 6)
A proceqEsbobdifietitc5g a seni conduct or device according to Enbodinent 6
Is described with reference to Figs. 6(a) to 6(c) and Fig.

A process for producing a semiconductor device according to

Embodiment 5 is described with reference to Figs. 5(a) to 5(e}, which .

N

are process charts for explaining this process.

10 The semiconductor device producing process according to the
present embodiment is different froin 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 shget 12’ is
f‘”‘) 'laminated onto a dicing tape 33. A semiconductor wafer 13’ is then
laminated onto the adhesive Vsheet 12’ (see Fig. 5(b)). The
semiconductor wafer with the adhesive sheet is then diced into chips

20 e#ch having a given size (see Fig. 5c})). 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/ fixe‘d onto a
substrate 11 or the like in such a manner that the wire bohding face

25 thereof is directed upwards. A semiconductor element 32, which
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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 sem conduct or
devi ce obtai ned by the senmi conductor device 25 producing process accordi ng
to the present enbodi nent. The sem conductor device according to the
present enbodinent is different fromthe sem conductor device according to
the enbodinment 3 in that a core nenber is used as a spacer. 5 First, an
adhesive sheet 12' is lamnated onto a dicing tape 33 in the sanme way as

in the enbodi pept 5. A sem conductor, wafer . 13" is then | am ed .onto the
nihes: vahas gclitiorenit 4120 Eom ABRI Lk the AEmicoRdutar SISment u3 Sder | s
then diced into chips each, having a given size. ll'g"a‘schi ps wth the

adhesi véhag anaitpched,adhggive,sheet iaii isapre-gtuck/ixegyonte theng

sem conductor elenents 13 to each of which an adhesive sheet piece 12 is
at t achedsemgnductor elementhtd iincsuch & mpmner thattheowire bopdingt ape 33,
and then.a core nenber 42 i.s attached onto the adhesive sheet 41. The .
r esul t arffacestherenf i déxkdbedouptviapdsecadit tihdsitimes thevshicking/ fifing ofi 5 chi ps
wi th the adhesive are peeled fromthe dicing tape 33, thereby yielding core

menber tihecsemiondnictbr aleneant 32nisaperfornted tosavoideldctirade pad at t ached
adhesi ve sheet piece 41'. Next, one of the sem conductor elenents 13 is

pre- st Ugﬁﬂiéﬂ@@fwﬁ@sﬁbﬁ&ﬁiﬂ sémitdbnductoe dlelteritiiadugh the adhesive 20
sheet 12 in such a manner that the wire bonding face thereof is
Next, as illustrated in Fig. 5(e), a wire bonding step is carried
out without performiﬁg 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 sealiﬁg the semiconductor elemenfs
- 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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di rected upwards. Furthernore, one of the core nmenber 42' is
pre-stuck/fixed onto the sem conductor elenent 13 through the adhesive
sheet 41'. Another elenent out of the sem conductor elenents 13 is
pre-stuck/fixed onto the core nenber 42' through 25 the adhesive sheet 12
In such a manner that the wire bonding face 26 thereof is directed
upwar ds. The above-nentioned producing process nmakes it possible t
a sem conduct or device according to the present enbodi ment. Next,

bondi ng
el ectri

o vyield
awre
t her eby

step is carried out wifhout perfornmn 5, a hegtin t ep,
Breducing BEOTRTS BECOTAE tpAhe presen exBhOBIMERY or el enonts 13 to

| ands for internal copnection i { he substrate 11 or the |ike thro
nuskor eyt a

bondi ng wi r es ERe E§&R1qY

uglor ce geegading to e preseqting t he

sem conductor_elenents, _J with a sealing resin is perforned tqg,cure
seal i ng embodiment is differentfrom thesemigopduciog device accoydingto
onto one of the semi conductors element 13 and stick/fix the other

seni condthe embediment 3 indhat a iporeomembapds yseast asspspaaedugh t he
adhesive sheet 12 and 41'. After the sealing step, a post-curing s
per f or med . Fifat, @i avdhesive ishreed 12 °csuiamingprert ontomaélicinig tage 83ssi bl e

be

to yield a sem conductor device according to the present enbodi nen
The cor einrehbaame way ds in thd dmbadinespe S, al A lsemlicemdinetor wafer

io0

15

20

25

13’ is then laminated onto the adhesive sheet 12’. The
semiconductor wafer with the adhesive sheet is then diced into chips
each having a given size. The chips with the adhesive are peeled
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
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
pfe-stuckl fixed onto a subsf.rate 11 or the like through the adhesive
sheet 12 in such a manner that the wire bonding face thereof isr
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

the adhesive sheet 12 in such a manner that the wire bonding face

26
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be a core nenber known in the prior art. Specific exanples of the core
menber include filns (such as polyimde film polyester film 20

pol yet hyl ene terephthalate film polyethylene naphthalate film and

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

fiber or plastic nonwoven finer; mrror silicon wafers; silicon

substrates; and gl ass substrates. (Enbodinent 7) 25 A process for producing
a sem conductor device according to 27 Enbodinent 7 is described with

f to Fi .. 8 d 8 , [ h .f I ai ni
o eyt dt o dheb Wuahi THE S B SRR GE SRR BEBkRaER, o712 1
s LT ENERIE R TR S AR

chi ps by punching or sone gther nethod instead of dicing. First,
sem condtR the rresent embpdizaenty ovi ded with an adhesi ve sheet 12 are
yielded in the same way as in the enbodinent to 6, Separately, a core
menber 42 is Meubhadwisrikeonding rtep s oarsind out withqubkperfarming nade into
chips each having a given size b punching or some other nmethod. In this
way, 5Scoramnyeatdngstep,dhareby ef/@c@: nicadly gonngeting electuosieopadsddfd with an
adhesi ve sheet 41' are yielded. 15 Next, one of the core nmenber pieces 42
and one the semiconductor elements 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 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
performéd. - The above-mentioned producing process makes it
15  possible to yield a semiconductor device according to the present
embodiment.
5 ' 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
'f'iber or plastic nonwoven fi'ner; mirror silicon wafers; silicon
substrates; and glass substrates.
(Embodiment 7)

25 A process for producing a semiconductor device according to

27



sem conductor elenents 13 are successively | am nated on another el enent
out of the sem conductor elenents 13 through the adhesive sheet pieces 12
and 41' and then are pre-stuck/fixed in the same way as that of Enbodi nent
6. 20 Furthernore, the resultant is subjected to a wire bonding step, a
sealing step and an optional post-curing step, so as to yield a

sem conduct or device according to the present enbodinent. (O her matters)
When sem conductor el enments are three-di mensional 25 nounted onto any one

of the above-nentioned substyates,, buffer 28 coat | ayer be fornmed on
t he subs %@%PP&&‘%#%F@?‘@WFE@F ereice I‘i@é’&ﬁ@&%ﬁﬂfl%& ements are
fornmed. The buffer coat |ayer may be, for exanple, a silicon nitride film
or a | aywhieh@reoprecesseghartssfon axplaining thisprescesst yi ni de resin. 5 The
conposi tions of the adhesive sheets used in the respective stages at the
time of the tHFhes¢minenductondevicenpreducingprepesvaccerdingtefbats nay
be the sanme, but not limted thereto, and nay be appropriately varied
dependenptesent embodiment iisglifferdntifvom theuwssmpcopductor devéct, or t he

| i ke. 10 The | am nating nmethod of each of the above-nentioned enbodi nments
i s asnmerpredacing pracessagcbedinp toptticaeniyodirment®d infthatcesoaey. For
exanple, in the sem conductor device producing process according to the
enbodi nemiembet lie rmadedmtduchips by punching or some other method

instead of dicing. -

First, semiconductor elements 13 each provided with an

R

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 ;esultant is made into chips each having a given size by
punching or some other mefhdd. 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 Furthermdre, 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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el enments in the second stage and hi gher stages may be | am nated by

| am nating nmet hod descri bed about the enbodi nent 3. About the
above-nmenti oned enbodi nents, there are described enbodi nents wher ei
sem conductor elenments are |amnated on a substrate or the |ike and
subsequently all the elenents are subjected to a wire bonding step at a
time. However, 20 . the present invention is not limted to the
enbodi ments. For exanple, a wire bonding step nay be perforned every tine
when
li ke.

fol | ow
100 par

b4} BAR ey, B TP OB LRt FRBAETY L sUERAR R YRR HOTHE.
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and nethyl methacryl ate (PARACRON W 197 manuf actured by Negam 5
Cheni calmpydees forexample, agsilicon pitridesfily, on 3 dayer made afdcyanat e
type crosslinking agent, 23 parts of an epoxy resin (Epi kote 1004,
manuf actheatdresisfant xespospchess palyimidexesinand 6 parts of a phenol
resin (Mlex XLC-CC, manufactured by Mtsui Chemcals, Inc. Chemcals,

Inc.¥, so as tRhercempesitiondofsthe adhqsivetsheetsonsed ém the havi ng a

concentration of 20% by wei ght. This adhesive conposition solution was

appl i ed respective stages at the time of the three-dimensional mounting of

e
5, /f

10

15

20

25

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,

The laminating method of each of the above-mentioned
embodiments is a mere example, and m.ay 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
the laminating method described about the embodiment 3.

About the above-mentioned embodiments, there are

described embodiments wherein semiconductor elements are

~ ‘Jaminated on a substrate or the like and subsequently all the

elements are subjected to a wire bonding step at a time. However,
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

following examples.

29
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rel ease-treated fil mmade of a pol yethyl ene terephthalate film (thickness:
50 pm treated for release with silicone as a releasing liner. The
resultant was then dried at 120 C for 3 mnutes to form 15 an adhesive
sheet having a 25 |imof thickness according to Exanple 1. (Exanple 2) An
adhesi ve sheet (thickness: 50 pm according to Exanple 2. was fornmed in
the same way as in Exanple 1 except that a polyner 20 nmade mainly of butyl
acryl ate (PARACRON SN- 710, nmanufactured by Negam Chem cal |ndustrial Co.,
Ltd.) was used instead of the acrylic ester type polynmer used in Exanple
1. (Conpxample dlanpl e 1) Into nethyl ethyl ketone were di ssolved 100
parts of the 25 acrylic ester type polyner nade mainly of ethyl acrylate
and net hyl  30ntet methyl athyl deetearoware] dissolved QG pagte of lap. Negani

Chem cal Industrial Co., Ltd.), 23 parts of the epoxy resin (Epikote 1004,
manuf actaexyditgstentyp€poly nitasimads mainly. of ethyl denylate antl mietthyphenol
resin (Mlex XLC-CC, nmanufactured by Mtsui Chemcals, 5Inc. ), so as to
pr epar e methderglate (RARACROMNVSAORCHM) rhanufgcturesbbydfégaimion of 20% by
wei ght. Thi s adhesi ve conposition solution was applied onto a

v, Chema e 5, ) pibto0spagh Ol Mokt chness
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 (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.
Thig adheéive composition solution was applied onto a
release-treated film made of a 'polye.thylene terei:hthalate film
(thickness: 50 pm) tréated for release with silicone as a releasing
liner. The resultant was then dried at 120 °C for 3 minutes to form

15 anadhesive sheet having a 25 pm of thickness according to Example

1.

i

(Example 2)
An adhesive sheet (thickness: 50 pm) according to Example 2.
was formed in the saﬁle 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 tyiae 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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10 liner. The resultant was then dried at 120 C for 3 minutes to form an
adhesi ve sheet having a 25 pm of thickness according to Conparative
Exanpl e 1. (Conparative Exanple 2) An adhesive sheet (thickness: 25 pm)
according to 15 Conparative Exanple 2 was formed in the same way as in
Conpar ative Exanple 1 except that the polynmer nade mainly of butyl
acrylate (PARACRON SN-710, manufactured by Negam  Chem cal Industrial Co.
Ltd.) was used instead of the acrylic ester type polyner used in
Conparative Exanple 1. 20 [ Measurenent for Shear Adhesive Force] About each

of the ameriflacryiate(RARACRON W-1197Chhananufactuned byx Negaesi and
Conpar ati ve Exanples, the shear adhesive force thereof to a substrate, a
| ead fra@bemical IshistoialuCogrLed.¢n28tparts oftise lepbit résin LEﬁﬂ:dﬁe 25
pre-sticking/fixing as follows: 31 First, sanples of the substrate, the

| ead fr ah®0dpdnhhafastuicbbudapan EEoRFIResEBY CoP nﬁaggdﬁe?ﬁﬂtew I'n the
case of the substrate, a substrate (trade nane: TFBGA 16 x 16

(2216- OEHOphe 6Ikdsia (M idex RLENCH] eﬁﬂﬁufﬁeiunidjlﬁy Mj€sAUiRGhahh{a)s 0Nt 0

whi ch each of the resultant adhesive sheets, peeled fromthe separator and

3}1? ciﬁn; 'fll}fﬁ'ﬁ’ﬁ B9 2643 repiite aft laikd divE CCompbsititit soRffBChaving @ Vaf er on
concentration of 20% by weight.
This adhesive composition solution was applied onto a
- ) release-treated film made of a.polyethylene‘ terephthalate film
N (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 um) according to
15 Comparative Example 2 was formed in the same way‘as in
Comparative Exampie 1 except that the polymer made mainl_y 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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evaporated was diced to produce a chip having 2 mmlong, 2 mm w de and 500
umthick. This chip was die-,attached to the substrate io to forma test

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

manuf act ured 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 fl ane
(trade name: CA-F313 (MF202), manufactured by Shinko Electric Industries
Co., 15 Ltd.) was used to forma test piece in the same way as in the case
of the substrate. ":. In the case of the sem conductor el enent, each of

t he result antFizstiesimples edtthesubstrateotheHeaseframée andiblecut into a 6
nm square was used. An eval uating el enent wherein an eval uating 20 nodel
pat t er n seanidandadtgrelemeeitsrwdrd prodoceidasSdollooduct or  Corp., nodel
nunber: NT-103, passivation layer: Si3N4 (thickness: 5000 A)), diced into

a pi ece havi ngnttienches bf thégubistfatdy)h biBstidte! (trade niBfied TFRGAaChed
onto a die pad of the lead frane (article nanme: CA-F313 (MF202),

manuf aCtM&dléwmﬁlb@lﬁiﬁﬂ,rﬁﬁ:ﬁﬁabﬂﬂi’@&'H;Xgﬁn(fﬂlicrérﬁdréchﬁafﬂ fter, the

adhesi ve sheet cut into a 2 32 nmsquare Was used to die-attach a chip

havi gg %‘gﬁ%‘?}g‘?‘éﬁ%e‘%ﬁ@h %QQQP tAE fdluikahit ﬁylefsw@smets,

al um num onto the evaluating elenent so as to forma test
pi ece. ' L | e itions as in the
P of PEIEHCErof) bR daitforiilia SliEthed 4 nihiPsgiilFe, WA

stuck/fixed, was used. Separately, a wafer on which aluminum was

evaporated was diced to produce a chip having 2 mm long, 2 mm

N,
R

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 into a 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
lname: CA-F313 (MF202), manufactured by Shinko Electric

25 Industries Co., Ltd.). Thereafter, the adhesive sheet cut into a 2
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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

controll ed, and pushing the die-attached senm conductor el enent
horizontally at a speed of 0.1 mm second with a push-pull io0 gauge. The
measur enent was made at hot plate tenperatures of 80, 175 and 250 C. A
used device for the neasurenent was a device, Mdel-2252 (manufactured by
Ai koh Engineering Co., Ltd.). After the die-attaching, the sanple was

subj ected to no heating step. In the case of the sem conductor el enent,

t he al unimensguamriscdsed tosdiv-atiatir aochiy hawbhg @ man? lomgsguam was
pushed with a push-pull gauge so as to neasure the shear adhesive force

t her eof . witle akid SO pin thdck dicedfrom b ktuhindinlakiporatedewafathesi ve
force (MPa) wi thout heating step Sem conductor Lead frane Substrate

oS0 cite kmasag don, e, .50 Ml RNy (3,
- 0.3 0.2 gtfachifnglwds perfdaned Wlder the same conditions as in the case of
5 thg substrate and the lead frame.
The shear adhesive force of each of the samples was measured
by fixing the sample onto a hot plate, the temperature of which was
- ) 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-at;taching, 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.

E The results are shown in Table 1.
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000000000 Exanple 1 Conparative 0 0000000 O Exanple 2 As
shown in Table 1, the adhesive sheets of Exanples 1 and 2 each exhibited a
shear adhesive force of 0.2 MPa or nore at each of s 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 adhesive sheets of Exanples and Conparative Exanples to were used to
evaluate the wire bondability thereof in the case of wusing a sem conductor
element and a | ead franme, a substrate, and a sem conductor elenment. First,
sanpl es Fahlgel substrate, the lead franme and the sem' conduct or el enent

wer e prgducedas fottowsT 34t thecaseof—the——substrate,—a—subst+rafe
(trade nane: TFBGA 16 X Elu(madhe@mé:cmﬂwmwﬂhedtmedﬁnwéﬁe@ﬁ
Technol ggy Cor por ati on) renteo—which-eacgh—ef—t-he—+esul adhesi-vesneets,
peel ed firom the separatof and cut intoja 6 nmm square, mﬁﬁm&g,& xed was
used. Sgparately, an al um nueadveagiet €d WBubstrages di ced to produce]a chip
having ¢ mmlong, 6 nm wjde and 100 element

Hot plate

80 | 175|250 | 80 |175|{250| 80 | 175 | 250
temperature (°C)

Example 1 |0.4/0.3|02]04/03|02]05]|04] 0.3

R Example 2 050403 |04/03|02/06[04]| 0.3
T
Comparative
o 0 0 o o 0 0 0 o
Example 1
Comparative
4] o 4] 0 0 0o 0 o 0
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 0 MPa.
[Wire Bondability]
The adhesive sheets of Examples and Comparative Examples
16 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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ATy
i

pmthick. This chip was die-attached to the substrate to forma test
pi ece. The die-attaching was perfornmed, using the die bonder (SPA-300,
manuf act ured by Shinkawa Ltd.) by heating at 120 C for 1 io second under an
applied load of 0.25 MPa. In the case of the lead flane, a |ead frame
(trade nane: 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 nmmsquare, was stuck/fixed was 1s used.
Separately, an_alunm num evaporated wafer was diced to produce a chip
having 7.5 mm Intie case ehthiedsubstratepasubstatk (tratle nanis:;TRBGA
die-attached to the lead frane to forma test piece. The die-attaching was
per f or ned undeh (22363003 AQd)dmannfactured bydiniMierod Tebhnology ate. 20 In
t he case of the sem conductor elenent, each of the resultant adhesive
sheet s pCerporatiom)t dwrte etnich eachrof thé restltanttadiSsiveUshéets)s used. An
eval uating el enent wherein an evaluating nodel pattern was forned
( manuf acpeeked fyoihtheisepacateP AAdCERE inkd rwﬁ,mfmd%ud}%Ms' NT- 103, _
passi vation | ayer: SiaN4 (thickness: 25 5000 A)), diced into a pi ecg_ havi gg
6 nmdg on dd ) eC h &+ e pa
9 Ongtudk Mireiddewagtusdf) éé%ﬁfaFﬂﬂg, (&n mﬁ&:@%ﬁ;ﬁ@@%ﬁ%@%@hfgﬁ

of alead franme (article nane: MF202), manufalture I nko

El ectri ngiedd | : ' ty . f ed to as
Ol oy M L6 prouce & Ehip Havin g GR!0k, % SR Wil B d (0 T

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‘), manufacturgd 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 aiuminumnevaporated 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 Semicon&uctor
Corp., model number: NT-103, paésivation layer: SizN4 (thickness:

25 5000 A)), diced into a piece having 6 mm long, 6 mm wide and 100
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5into a 5 nmsquare was used to die-attach a chip having 5 nrmlong, 5 mm
wi de and 100 pmthick diced froman alum num evaporated wafer onto the
above-nmenti oned eval uating elenent so as to forma test piece. This chip
was referred to as a second sem conductor elenent. Finally, 20 pieces of
each of the sanples of the to above-nentioned kinds were forned. Next, gold
lines (dianmeter: 25 pn) for wire bonding were bonded onto each of the
sanpl es by an ultrasonic thermal pressing nethod. The nunber of the wire
bonds per sanple was 80. Conditions for the wire bonding were as follows:
an ul t r d3Bhthick, wasplieratigchartbontoln die paxh of i teagb fiameyapticlef 120, a
bonding |oad of 980 mN, and stage tenperatures of 80, 175 and 250 C. A
used devaamel: CAtH31Gi (MF202); manafactuted by ShikkaBlectrianuf act ured by
Shinkawa Ltd.). About the evaluation of the success ratio of the wre
bondi ng, Industyies ConhLed.)a This eralenging lemét way refereedds abhai ned
according to a tension gauge was regarded as a success. No sanple was

subj ect dfirstosemicondiuictor Elemeait.crNeRe, éa6h of iR AdResivéd sheetsaw@ of the
sem conductor el ement, the second semconductor element and the |ead frane
wer eswi rigrtBo SethmlSyddie wRSULESd AbediNvtadl a [P hdving® AAR Rorfg,W e

bondi ng success ratio (%9 w thout heating step
5 mm wide and 100 pm thick diced from an aluminum-evaporated

wafer onto the above-mentioned evaluating element so as to form a

test piece. This chip was referred to as a second semiconductor

U

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 gor 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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Sem conductor Lead franme Substrate element Wre bonding 80 175 250 80 175
250 80 175 250 tenperature (C) Exanple 1 100 100 100 100 100 100 100 100
100 Example 2 100 100 100 100 100 100 100 100 100 Conparative 0 0 0 0 0O
0 00 Exanple 1 Conparative 0 0 0 0 00000 Exanple 2 As is shown in
Tabl e 2, about the adhesive sheets of Exanples 1 and 2, the success ratios
t hereof were 100% about each of the hot s plate tenperatures. On the other
hand, about the adhesive sheets of Conparative Exanples 1 and 2, the
success ratios thereof were 0% The reason why the success ratios of the
adhesi veT8hle®Rs of Exanples 1 and 2 were 100%is that the chips were not
out of [positionsince gachof—the—sheet-s—had—suff+ectent—shear—atdhesi ve
force. 10 The specific enbWirerboimliagisweeesd eatiodsr witleout rhetdtﬁh$€m
"DESCRI PTI ON OF THE EMBODI MENTS" are nerely enbodi nents and exanpl gs for
maki ng the technical content of the present step

Semiconductor
Lead frame Substrate :
element

Wire bonding
80 | 175|250 | 80 | 175|250 | 80 | 175 | 250
temperature (°C)

Example 1 100 {100 | 100 | 100100100100 100 | 100

Example 2 100 ({100 | 100 | 100|100 | 100 100{ 100 | 100

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

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
) 5 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.
10 The specific émbodim’ents 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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invention clear. Thus, the invention 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
following claims. 38 WHAT IS CLAIMED IS: 1. A process for producing a

sem conduct or device, characterized by conprising: a pre-sticking/fixing
step of pre-sticking/fixing a sem conductor elenent through an adhesive
sheet to an object to which the sem conductor elenent is to be

stuck/fi xed, wherein the shear adhesive force of the adhesive sheet to the
obj ect | baorow\genss so@sctabetlimiteddoosuchspaaifict examnlesi xiThe such t hat
no heating step for further sticking/fixing the sem conductor el enent

t hr ough innventidmecandre medified withih|thet scepe afiihedpidhafahs re bondi ng
step of performng wire bonding on the sem conductor device. 2. The
process i{mvemtiotiandogthdfoHewingrslatmar devi ce according to claim]l,
wherein the object is a substrate, a |lead frane or another sem conductor
el enent. 3. The process for producing the sem conductor device according to
claim?2, conprising a sealing step of sealing the sem conductor el enent
~with a sealing resin, and a post-curing step of post-curing the sealing
resin, wherein the sealing resin is cured by heating and further the

S
i
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sem conductor elenment is stuck/fixed to the object through the adhesive
sheet in the sealing step and/or the post-curing step. 4. The process for
produci ng the sem conduct or device according to claim2, conprising, when
the object is the another sem conductor elenent, a 39 step of inserting a
spacer between this another sem conductor elenent and the above-nentioned
sem conduct or elenent in such a manner using nore than one adhesive sheet
so that the adhesive sheets each are interposed between each of the

sem conductor elenments and the spacer, wherein the shear adhesive force of
t he adhesive sheet to the spacer or the sem conductor elenment is 0.2 MPa
or nore g .pre- sticking/fixing. 5. The process for
produciggqiégegiggggﬁgggyga device according to claim3, wherein the
sealing resin is cured by heating and further the sem conductor elenent is
stuck/fixed to the spacer through the adhesive sheet in the sealing step
and/ or the pdst-cX pnocest dpr peodddiagpd semssorddictor delvicenghifetegersdcionduct or
device according to any one of clainms 1 to 6, wherein the wire bonding
step isoospresingd at a tenperature in the range of 80 to 250 C. 7. The
process for producin%,zgﬁ sem conduct or ,devi ce .according to any one of
claims 1 to 63 MRStEKMSIZHS stepopippiessiickingtirdngopsesioondustonelementised as

t he adhesi ve,shee 8. The process. for pra i ng the sem conductor. device
accor di NEFUE S gbeR e Fhes oA Sbiest o NHER ah, Senitan LR s 5 b
- ther moselt (AfB3Id) 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 such that no

“heating step for further sticking/fixing the semiconductor element through the
adhesive sheet to the object is required, and

a wire bonding step of performing wire bonding on the semiconductor
device.
_ 2. The process for producing the semiconductor device according to
claim 1, wherein the object is a substrate, a lead frame or another semiconductor

element.

3. The process for producing the semiconductor device according to
claim 2, comprising 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 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.

4. The process for producing the semiconductor device according to

claim 2, comprising, when the object is the another semiconductor element, a
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and a thernoplastic resin is used. as the adhesive sheet. 40 9. The process
for producing the sem conductor device according to claim7 or 8, wherein
an acrylic resin is used as the thernoplastic resin. 10. The process for
produci ng the sem conductor device according to claim8, wherein an epoxy
resin and/or a phenol resin is/are used as the thernosetting resin. 11.
The process for producing the sem conductor 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. 12. An adhesive sheet used in a process for
produci ng a seniconductor devi ce, said process conprises a

pre-st| %‘fér#‘e hiafifle Sé% a‘tcg r Bif7edh! (i ?ﬂ{) %&%%ﬂ&%?%@ﬂ&%ﬁ%?&'tﬁémm

t hrough 't to an objec sem con or el enment

is to b%b%&/‘éﬁ’ﬁéﬁtléﬂéﬁ s%ﬁ!cﬁidﬁcféleeléﬁfé%"t ﬁ%ﬂ@ﬁ'avﬁiaﬁﬁélcﬁsﬂ mbhe tiRh6sé ve

sheet to the object is 0.2 MPa or nore at the tinme of pre-

sti cki ngidhiesivegstret Botthat theoadiessiverghedte kathrare Umtdirpdjseii betoregy Eachi 68 t he
sem conductor el enment through the adhesive sheet to the object is required,

and a whe semocatidugten epmentpand thevspagewi re bondi ng on the seni conduct or
device. 13. A sem conductor device gbtained by a sem _conductor device

produci ngpr o¥éwseinstieashines aebesivsniprre of themdbesiviecshaey/toithe paseiepr of
D St ke rabhiosonfefs SERERH0S" MPEBM mofd keSSt Sheet

sticking/fixing,

5. The process for producing the semiconductor device according to
claim 3, wherein the 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.

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.

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 according to

any one of claims 1 to 7, wherein a sheet comprising both a thermosetting resin

and a thermoplastic resin is used as the adhesive sheet.
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sem conductor elenent is to be stuck/fixed, 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 such that no heating step for further
sticking/fixing the sem conductor elenent through the adhesive sheet to
the object is required, and a wire bonding step of performng w re bonding
on the sem conductor device. 42 A PROCESS FOR PRODUCI NG A SEM CONDUCTOR
DEVI CE ABSTRACT The process for producing a sem conductor device according
to the invention conprises a pre-sticking/fixing step of
pre-sticking/fixing a sem conductor el enent through an adhesive sheet to an

obj ect to whig I?Iq].e,s t awre
bondi ng step of per oﬁfHC%QQ ?P‘g dﬁgetﬁé ée?llll ?&ﬁ 49 dé%ée{ hé gon t he
shear adi)gih Teorf @r\f?ﬁe&in hﬁ%crﬁ@ﬁ%‘lﬂ & ﬁéb??ésﬂféth@ﬁn@ la‘éﬁb réﬁno 2 MPa  or
nore at the time of the pre-sticking/fixing. This kes it possible to a

sem conductor device producing process wherein a drop in the yield of
sem conductor devices is suppressed and steps therein are nade sinple; an
adhesi ve shedt). usddei p:rctchss for predisging tie ssesinonductor ideviced es¢ardingbtai ned
by the process. Fig.

claim 8, wherem an epoxy resin and/or a phenol resin 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.

12.  An adhesive sheet used in a process for producing a semiconductor
device, |

said process 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, wherein the shear adhestve force of
the adhesive sheet to the object is 0.2 MPa or more at the time of the pre-
sticking/fixing such that no heating step for further sticking/fixing the
semiconductor element through the adhesive sheet to the object is required, and

a wire bonding step of performing wire bonding on the semiconductor device.

13. A semiconductor device obtained by a semiconductor device
producing process,
said process comprises a pre-sticking/fixing step of pre-sticking/fixing a

semiconductor element through an adhesive sheet to an object to which the
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semiconductor element is to be stuck/fixed, 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 such that no heating step for further sticking/fixing the
semiconductor element through the adhesive sheet to the object is required, and

a wire bonding step of performing wire bonding on the semiconductor device.
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