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

sufficient perfgg 'ﬁ-@%éﬁtfiﬁﬁrem?oﬁ&%'lﬁééQPo%\%?@ﬁé’és ¥OF pr6auchag Uct or chips,
the margin of the  operating voltage thereof, the resi gt ance ther.eof
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| am pat P A-535-111151 and = JP- A-2002-261233). As a
mat egi af&d@@goﬁgggfﬁs?ggg?;%gﬁgb%?éﬁ)ye%émosce[sg.a substrate or the like,
the foll owi ng exanpl es are suggested: an exanple wherein a thernosetting
paste resin is used (see, for

BACKGROUND OF THE INVENTION

In order to meet the request that semiconductor devices are
made finer and caused to have higher functions, the wiring width of
10 power supply lines arranged in the entire area of the main faces of

their semiconductor chips (semiconductor elements) or the interval

between signal lines arranged therein has been becoming nafrower.

For this 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



25 exanpl e, JP-A-2002-179769); and exanpl es 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 conventi onal
processes for producing a sem conductor device, an adhesive sheet or an
adhesive is used to adhere s sem conductor elenents onto a substrate, a

| ead frame or sem conductor elenents. The adhesion is perfornmed by
attaching the sem conductor elenents to the substrate or the |ike under
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sem condus%t!g;cglll Hgir:]cgf elgglesh%:s?s ’lnl;)é atd%e%?oflhiisf;glgfbrmed 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



An adhesi ve sheet nmade of a thernoplastic resin or an adhesive sheet
conposed of a thernosetting resin and a thernoplastic resinis required to
undergo a heating step after die attaching and before wire bonding in
order to ensure adhesive force 25 thereof onto an object which is to be
stuck with the sheet, or 2 inprove the wettability thereof onto the
object. SUWMARY OF THE | NVENTI ON However, there is caused a problemthat
volatile gas .is 5 generated fromthe adhesive sheet or the |like by the.
heating titapreve the wlettabiliyf thersbbhoheoahd bBjdutndi ng. The vol ati | e gas
cont am nat es bondi ng pads. Thus, no wire bonding will be able to be
carried out in many 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, SUMMARY OF'PHE HVENPRORC result in a problem
that a warpage is generated in the lead frame or the substrate stuck on

the sheet (asHé&kevay, tﬁ@rémﬁg@féu‘:&wro%l@%@fxgi vofg&ié%i ally, a

problemthat a crack is generated in tHe sem conductor ¥ onis the
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conventi et ¥ pkRforinel BERYE W% B@n&ﬁn%. SHid Shlatile gas
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
semiconducto.i' 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



value, in particular, to a thickness of 100. pmor |less as the
sem conduct or el enents have been nmade thinner and smaller. 20 Considering
this situation, the problens about the warpage of the substrate or the
i ke or the crack in the sem conductor elenents are nore serious. Thus, it
is increasingly becomng inportant to solve the problens. An object of
exanpl e enbodinents is to provide a process 3 for producing a
sem conduct or device which gives an inproved yield and has sinplified
steps; afPrpreduoing peemiceadnaton devicesdhich gives andonprovedaield devi ce
obtained by this nmethod. In accordance with a first aspect of the present
i nvent i candthes sithplified stieps aprotiessivefshegt used iindthis gom cassj aaidr
devi ce, characterized by conprising: a pre-sticking/fixing step of
pre- st i ckisegpiidondactosdevicmobtained bynthis midthah an adhesive sheet to
an object to which the sem conductor elenment 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 time of the pre-sticking/fixing such that no
heating step foi aceendprae vith  firsi gspeck phithetmmesentcinvesionythery isgirevidst 2RTPEIZh
the adhesive sheet to the object is required, and a wire bondi ng step of
per f or ni fREPIRAREng» seimicondwstor Hevisem vharastciirsddry cothpisiog: 4 The object is
preferably a substrate, a |lead frane or a

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.




sem conductor elenent. The process for producing a sem conductor device
may conprise a sealing step of sealing the sem conductor elenent with a
sealing resin, and a post-curing step of post-curing the sealing resin,
wherein the sealing resin can be cured by heating and further the
sem conductor el enment can be stuck/fixed to the object through the
adhesi ve sheet in the sealing 20 step and/or the post-curing step. \Wen
the object is al Bembieatispseferablym subistrate, echesad fradwr aplay conpri ses, .,
the step of inserting a spacer between this sem conductor el enent and the
above- merteBieendustenalamest. el ement in such a manner that the 25 adhesive
sheet is interposed between each of the sem conductor 4a elenents and the
spacer, wher eifhd hgr&gﬁarfoadrﬁﬁﬁjugﬁgfgrg&ﬁgjmdulg@,r adhesi ve sheet to the
spacer or the sem conductor éelenment is 0.2 Ma or nore at the tinme of the
pre-stickimey f iceinngse | @ t Realiggalsiong &t essakingl/ B¢ t he post-curing step, the
sealing 5 r‘esi n can be cured by heating and further the above-nentioned
adnesi ve sheet. The wi re bondi ng st on s mERebilt, SR pobtiatg step
. g step is preferably pertorned a

LR

{f,ﬁ nper at of post-curingetlye sehliy +osithGherein the sealing resin can be

cured by heating and further the semiconductor element can be

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

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‘




10 As the adhesive sheet, a sheet conprising a thernoplastic resin can be
used. As the adhesive sheet, 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 preferably is/are used. As the
thernoplastic resin, an acrylic 15 resin is preferably used. In the case
that a sheet conprising both of a thernbsetting resin and a thernoplastic
resin is used as the adhesive sheet, the sheet to which a crosslinking

agent is elesnentslahd sherspiaiet) whetdis thé BHRATUIRESK ¢ drecPof ‘Eﬁg”d aspect

of the present invention, there is provided an adhesive sheet used in a

process fadhesdUchast toSd Qﬁaééfmrtﬂ@}%ﬁficonrﬁéééo@ HIERE iS YR I ses a

pre-sticking/fixing step of pre-sticking/tfixing a sem conduct enent

through tMPacdPesb¥E at R tirfie m{ﬁg‘ﬁe_gg %gzﬁ}%ﬁgésem conduct or- el enent

is to be stuck/fixed, wherein the's s _ of the adhesive
sheet L0, e, Oltucte baty bE6h Andie (B nddioobbill Sest Wl kSating ng 1 ne
Cand 2 reE B RE Nl BYBebtne Ra bR e RhoBR mRBGSRPEondut o
there i sSSP AIRCEALERmlisnt shtpe atpeld Tord o shcispasrhiosiiusher
gfvgfg_grggﬁﬁﬁggﬁﬁ&gﬁgsz, sai d process conprises a pre-sticking/fixing step
' | The wi::p bonding step is preferably performed at a
température in thé 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 invention, there is

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




sem conductor el ement through an adhesive sheet to an object to which the
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 td
the object is required, and a wire bonding step of performng w re bonding
on the sem conductor device. 6 In exanple enbodi nents, the shear adhesive
force of the-adhesive sheet tothe object is 0.2 MPa or nore at the tine of
15 the pre-stigkina/fixing, therefore, even if the step of heating the
adhesi ve s hee%aci{i @%W?st 883%1351885@ pressticking/fiking stepddinpressegkinpdfiximpear

def or mat ¢ d r i.nathe esign face between the adhesive sheet
and the %‘%}9‘38?‘18% Efreg’g%iﬁi 91‘%‘? 3&? Ivge 8heefgta an phjechito ewhioithe

tep. Fddeniig s W ' be .20, at t ai ith ad [
The yi ol gt oroaPRE dlenichE st Be 3RSk Al baFeiobe Seanadhayverioceness, an
adhesi véhstmdiesive sheet e (efsicRisior? NPATLPGGCR: al0%: g3l Ig, Sauses a

volatile gas to be generated fromthe a B®ndi ng

pads méficking/tiximgi sa¢ledthatn nox dieakiage e q&ntﬁgtﬁkgv\%yﬁwﬁ%@nggaalteep is

25 unnecessary. Thus, the yield of sem conductor devices

i mpr ov e &CIEERRdRGtaD elementethsoeph the hdhedive shbet RIIRSHNRCE ReRdqulifed, Akt ¢ €d
wher eby _t he %ub%trate or the like (as the object) is rot ?
a wire bonding step of performing wire bonding on the semiconductor device,

-
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war ped or the sem conductor elenent is not cracked. As a result, the

sem conduct or el enent can be nmade even thinner. 5 The sticking/fixing of

t he adhesive sheet, 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 nmade sinple. 10 Since the wire
bondi ng step is perfornmed at 80 to 250 C for several seconds to several

m nut es, the sem conductor elenment and the object are not conpletely’
stuck/fixed to each other through the adhesive sheet in this step. As the
adhesi ve sheet, a sheet conprising a thernoplastic 15 resin can be used,
or a sheet conprising both of. a thernbsetting resin and a thernoplastic
resin can be used. As the thernnsetting resin, an epoxy resin and/or a
phenol resin_is/are preferab used t he thernD | astic r.es

acrylic resi I 3oipueayit SR o e B AR SRSy R BRaTHE Clonl
|npur|t|es 20 in only a smal] amount and_have hi gh heat resistance, the
rel i abi | i& gemiggndupier @émce;emmeé by agpmirepduciorsleyiec pRdutiag prosssst he adhesi ve
sheet, a sheet to which a crosslinking agent is added is preferably used.

The sane effec§ gggover%g%so%i)r @Mrﬁgxﬁ%ogt%pa&eprezénglﬂﬂ%f 'a{] t he

case of lam natin
semiconductor element through an adhesive sheet to an ohject 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.



7 sem conductor el enment, one or nore sem conductor elenments so as to

i nterpose the sane adhesive sheet(s) as descri bed above between the

sem conductor elenents, or in the case of inserting a spacer between the
above- nenti oned sem conductor elenment and a 5 sem conductor el enment as the
above-nentioned object in such a nmanner that the adhesive sheet is

i nter posed between each of the sem conductor elenents and the spacer. The
above-nmentioned sinplification of the producing process nmakes it possible
to make the producing-efficiency of plural sem conductor elenents or the
o like which dPe sEfinRle- gnthedingitml thoushest adlssivhi doee. BRI EF DESCRI PTI ON
OF THE DRF&LNGS Ot her objects, features and superior points of the present
i nvent i ot ike|adiaesiver sheehtothendbjetbis 0L 2 MPhRwer ARddeOut Miclfime of
description. The advant ages of the present i'nvention will be maé% cl ear

f r oft hethe Prevwtigkitg firgngp theré fores faran SEthe sthp &f h@g@ﬁg% t'pedr aw ngs.
Figs. 1(a) to 1(c%l are process charts for explaining a proce or

pr oduci 8¢ shedtids amikbeid to aaeyd j the 20
_present invention. Figs, 2(a) to 2(e) ar@é&gcﬁggogﬁgg?ég#gggégq aining a
¢=pr ocess shmar deflihmani;):aw@m@uatm tHedFEe S0 0tid Be oe%rlrlbggle ment 2 of

“t’he present invention.

: * adhesive sheet and the object by ultrasonic vibration or heating in
the wire bonding step. For this reason, the wire-bond:ing 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



Figs. 3(a) to 3(g) are process charts for explaining a process for 25
produci ng a sem conductor device according to enbodinent 3 of the 8
present invention. Figs. 4(a) to 4(e) are process charts for explaining a
process for producing a sem conductor device according to enbodi nent 4 of
the present invention. 5 Figs. 5(a) to 5(e) are process charts for
expl aining a process for producing a sem conductor device according to
enbodi ment 5 of the present invention. Figs. 6(a) to 6(c) are process
charts T GmBI¥edn! Prfn@FRARS the'stell 8FNChting theAERBGNG ShedfYd C°
accordi ng tg enbodi ment 6 of the f%eg{esent ?H%ention. |g.Q§ IS a
sect i onal, i | t Ny ' devi ce
qutie R ABr b LR Sl irket drEld i{fég?sptﬁ@mgeeﬂrfé gbt

obt ai ned e’ semc evi ce producin rocess according to
nbodi ' . harts for explaining a
;e)r ogelsge Q&%\E}%%trf'ogft&feﬁé?%l%%%ﬁ@ggﬁé&%gﬁ%ﬁgg%aoge@?cc@ﬁ(gi nés,ltoaor%% ti ment ) 7
f th t .invention. .DESCR PTI OF THE EMBCDL MENTS ( Enbodi nent 1
(2)_0 An :nﬁﬁfﬁg’WcBP%H%%reéggH%ﬂ ﬁ@gr??\l? cmaag DL PRB®Ni th reference to
_FI_ gs: 5 1(a) to JI(hcg étivc\:’qxli%%/?{xein%rgf gﬁg accmaerstiéefs reeet),( %lsaévglllngs 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



a process for producing a sem conductor device according to the present
enbodi nent. In the Figures, however, parts or portions unnecessary for the
explanation are omtted and sone parts or 25 portions are enlarged, scaled
down or nodified to make the 9 explanation easily. The sane matter is
applied to the other drawi ngs. The sem conductor device produci ng process
according to the present enbodi nent conprises a pre-sticking/fixing step
of 5 pre-sticking/fixing a sem conductor elenment 13 through an adhesive

sheet 12sepijeondutivir dletnént) 686 dr AiGred 38nfiRbAtuciBr LIV &t §6 as
seni conductor el enent is to be stuck/fixed) 11, which will referred to

merely agolifiter rfb@éfthétfabﬂxé RdhbiRe éﬁ@eﬁgghﬁ'd@é&%ed%ﬁ%v‘é B tFeehiOndi ng

step of perforning wire bonding wthout ting ste IS to process

further Eﬁg&@:ﬁféo&daggéf aﬂedate 05:%56{1%@%@ fﬁf‘éHr%ﬁ Ul e cdd ement 13

with a sealing resin post- clri curing the sealing
15 thcki t
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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



subsequently lam nating and pre-sticking/fixing the sem conductor 20

el enrent 13 on the adhesive sheet 12 in such a manner that the wire bonding
face of the sem conductor elenment 13 is directed upwards. The

sem conductor el ement 13 on which the adhesive sheet 12 is beforehand
pre-stuck/fixed may be pre-stuck/fixed onto the substrate 11 or the I|ike.
25 The substrate may be any substrate known in the prior art. 10 The | ead
frame may be a netal |ead frame such as a Cu lead frame or a 42-alloy |ead

franme; oprasentdaventioldstrate nmade of gl ass epoxy resin, BT
(bi smal eimde-triazine), polyimde or the like. In the present invention,

h , th Thss, ' 'l . b
i reuit substatE (e tCanchare PRacets chartg Ty supioblind Fprollte B °° °
I t | Sl ‘el | | cal t ed
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force of pvpi&ht tAvhARioPStrate 11 or the like is 0.2 MPa or to nore,
preferab?y J?‘rom 0?2 '?%) 0 MPa, at the tine of the pre-sticking/fixing. The

Shears adhes! voul gl apko ) AU RRbKFad ERSkes s bRaBliniRE ntoaetr iy ot on
adnos vePLRABRIES abhicdRdRtor fexith apoer g n e mbogimant § pfdhent o 11
or‘ the | liuKeesebXt invention.
Figs. 6{a) to 6(c) are pfoceés 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



ultrasonic vibration or heating in the wire bonding step. In other words,
the sem conductor elenent is not shifted by ultrasonic vibration generated
at the time of the wire bonding step, thereby preventing a drop in the
success ratio of the wire bonding. The 20 adhesive sheet 12 will be

described in detail later. The wire bonding step is a step of electrically
connecting the tips of termnal portions (inner |eads) of the substrate 11
or the like to electrode pads (not illustrated) on the sem conductor

el ement @fplatatioghedsibyli nThei samelmdttes ikiapplidd)d thelBenbpndi ng wires 16
may 25 be, for exanple, gold lines, alumnumlines, or copper lines. The

11 tenpededwiggsihen the wire bonding is performed is from80 to 250 C
preferably from80 to 220 C. The tinme for the heating is from several

seconds to sevEhalsethidbitductidiedeid ﬁﬂo&ﬁcﬂ%ﬁ%@@éjs Dcotidfndlo Iﬂgbh of
and™ 5 p g

vibration energy based on ultrasonic Waves : ressing enetgy based on
L0k P BRS Ertifehl ainplod A LMY BB HETRE, |2 201 11,
2005 o PR AR T £p6BORR o b BSRCEREn RGAREE 1
R At A S
the r an%%lﬂicgrqdhgtgé glgmetnr]:eis to be stuck/fixed) 11, which will referred
to merely as the “substrate 11 or the like” hereinafter, and a wire
' bonding step of performing wire bonding without heating step. This
- 10  process further comprises a sealing step of sealing the
semiconductor element 13 with a sealing resin 15, and a post-curing
step of post-curing the sealing resin 15. |
As illustrated in Fig. 1{a), the pre-sticking/fixing step 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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. shear- adhesi ve force of the adhesive sheet 12 needs to be 0.2 MPa or

nore. |f the shear adhesive force is less than 0.2 MPa within this 15
tenperature range, the sem conductor element is shifted by ultrasonic
vibration at the tine of the wire bonding. As a result, the wre bonding
cannot be perforned to give a low yield. The above-nentioned sealing step
is a step of sealing the semconductor element 13 with a sealing resin 15
(see Fig. 1(c)), and 20 is perforned to protect the sem conductor el enment

13 and tfrhebivad fianie mMay e J3HBtEIHY fa8ns WREH 85% &h Rad Qﬁnﬂc‘)f’ The

present step is performed by nolding the sealing resin wt or die.
The scol g2 ayIo Wt ox'f REARRE SR8l Bad Hihiadophipt (09 1OT
may be por e (oAl ee R=HE, iyl or fRe U TTRRS 0o 1 Such
and t he BERRR HRGHBR, HwePEFCuR Substiatt™ls kaf HETLEINoo et (i ough
be. dt i TERCTRES, afd mad Bpd PhEnfsRhstrate PrBERnrche kel LEtbel ngy i xi ng
based on ft@rh‘%o‘fl’?%%i ve, sheet 2rec n be gttained in the present step so that

the nu 2 SSTeian mehtys momnted andthe,substrateor

[ t sen cQnduct or. devi ce can be shortened.
produci ni%seﬂe ang Ts electrically connected thereto.

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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10 In the post-curing step, the sealing resin 15, which is not

sufficiently cured in the sealing step, is conpletely cured. Even if the
sem conductor elenment 13 and the substrate 11 or the |ike 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/fi xed

t hrough the adhesive sheet 12 in the present step. The heating tenperature
in the present step is varied dependently on the kind of the sealing

st Hitapbrnie SHIPASe wiie U AH0R Al Bind e A¥inGo fodtae 10 i 12
o il o LA A, bt
R PR b R o
a core_ MmO bathaprRaHon RACkEY. bashd o WILIAORIc MEFPR ABY such as

pol yi m de, polyester, polyethylene, terephthal ate ol yet hyl ene
naphbhal RRESSIRE eOrsEychrsed s appliad pressyse iy khe that Ehe ar o
reinforced wwth glass fiber or plastic nonwoven finer; silicon substrates;

and gl asemigandgcter elemens; 13 and the sybsfrage ol horddre ke arey an adhesi ve

sheet is integrated with a dicing sheet. The adhesive layer is a |ayer
havi ng dre it themhowrmentioned 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
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the constituent material thereof may be a material conposed of a

thernopl astic resin and a thernosetting resin, or a material nmade only of
a thernoplastic resin. 10 Exanples of the thernoplastic resin include
natural rubber, butyl rubber, isoprene rubber, chloroprene rubber,

et hyl ene/ vinyl acetate copolyner, ethylene/ acrylic acid copolynmner,

ethyl ene/acrylic ester copolyner, polybutadiene resin, polycarbonate

rezl n, thernoplastic polyimde resin, polyam de 15 resins such as 6-nyl on
and 6,6 |s XY 4l S ' [ I o [

. 6104100 tBNBRSX UniPildy bE B foEnIERE for exbdhipieltc 65!eEB8To¢ esi ns
sEch as %f an& m,’po yarﬁd&de?gﬁ cfe reésaﬁf’n, a?\d fllﬂ&ori ne-cont ai ned resin.
These t r%ml LCs IS 1 BY | | Afrlel f two or
nor e thte}r8 go : ‘%ﬁi h?ﬁ{elglzéét?he!r m)p?ga Fb(%%g mé)g@agéﬁyﬁ%is‘mqg dand

e e ne g o st
?gunﬁ ol Hﬁ:;l |l|ét§ goielréﬁl %égﬁ‘:?%% g‘%ar?ce SO as to ITB.‘&E '?? pOSSI t| e _tO ensure

i ¢ eq HES anp shuply Fiedif gach ek gl the A siech i 0 1 "'

| égf‘é%éfﬁgmiéﬁp?ﬂtﬁé?ﬁgéﬁ%ﬁﬁ% o | °\9ﬁﬂ§l§’eﬁ3f§5?fgﬁ5ﬂé§ G¥E1 B850 havi n
The al kiperforanl im ehisidnentinn, GiogHclngimng oAb on Che bty

e

: t-butyl ‘adhesive sheet 12 can be attained in the present step so that the
number of the producing steps can be reduced and the term for
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-'-.?ﬁ 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



I sobutyl, anyl, isoanyl, hexyl, heptyl, cyclohexyl, 2-ethylhexyl, 5 octyl,
| sooctyl, nonyl, isononyl, decyl, isodecyl, undecyl, lauryl, tridecyl,
tetradecyl, stearyl, octadecyl, and dodecyl groups. A different nononer
whi ch constitutes the above-nentioned polymer is not Iimted to any
especi al kind, and exanples thereof include carboxyl-containing nononers
such as acrylic acid, 1o nmethacrylic acid, carboxyethyl acrylate,

car boxypentyl acrylate, itaconic acid, nmaleic acid, fumaric acid, and
cr ot oni CriRpsYsulH s 187 PEPORRS RUIFRLAIARE itde and

I taconic anﬂydride;Fﬁggﬁggeﬁigbn ainiﬁéﬁﬁgnongrs sﬁgﬁeggﬁg?ﬁﬁg?oxyethyl

(rmeth)a - | ‘
(ot 1) acs Ay IEnREEPHURIBRK, s bl Ol RoRite MtAfEsd dhpbtiites

alrrla%/Lsgljr}OIngc' ggl ?o a%§s2??lneglrr?§l§cér{§/}?sgm geg"fZ-'rlr‘%I hy pr.opanesulqpor?i & Aci d,
(et 1) achneBe e RERAR-af Adiiipe R er R tn AR R A WiFnE St
AR T R T T PRI S RN

the constituent material thereof may be a material composed of a

thermoplastic resin and a thermosetting resin, or a material made

: :
e

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
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I ncl ude phenol resin, amno resin, unsaturated polyester resin, epoxy
resin, polyurethane resin, silicone resin, and thernosetting polyimde
resin. These resins nmay be used alone or in conbination of two or nore
thereof. Particularly preferable is epoxy resin, which 5 contains ionic

i mpurities which corrode sem conductor elenents in only a small amount. As
the curing agent of the epoxy resin, phenol resin is preferable. The epoxy
resin may be any epoxy resin that is ordinarily used as an adhesive

Ty be | ! \ o C onal
Conposi t LaRing it Jﬂ%féﬂéhéﬂcilﬁz é}glﬁxyp‘)&gﬁé 30 &¢ IQQ%BQEEEH”“ | ona

LR R G A o R
t?/pﬁbcPiepﬁ%nﬁ ps%e,?nap%t’hfﬂt_en_eh type, ﬁ?o{ﬁg%ﬁpgenéﬁnd ol ak type,
? et rapheg%%ﬁgﬁgﬁéet%gghﬂ’ %@%%’?gﬁ%? lsmgll}fgﬁ&%g %Bgﬁl’r esi ns;
resi ne. eRYIaphigh BoRmed Heatly Hep Gl By RSR e b2 hByBeRth e Fher bof
Anon t he epoxy,resins, particularly preferabl e ar vol ak type epoxy
it Sy areiinehal ol ot B 5 thoy
are richtiidec¥he ‘f‘i"?‘fi?cﬂ:t#%ﬁ’#o?ci;@g?w]asﬂ% %ﬁylfﬁfpukﬁﬂri ng the epoxy

resin and are superior in heat resistance and so on. The phenol resin is a
resin acting a8 diffarentgnangomervhigh constitutes the above-mentioned

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. Exanples thereof include Novol ak type phenol resins 25 such
as phenol Novol ak resin, phenol aral kyl resin, cresol Novolak 16 resin,
tert-butyl phenol Novol ak resin and nonyl phenol Novol ak resin; resol type
phenol resins; and pol yoxystyrenes such as pol y(p-oxystyrene). These may
be used alone or in conbination of two or nore thereof. Anong these phenol
resi ns, phenol Novolak 5 resin and phenol aral kyl resin are particularly
preferable, since the connection reliability of the sem conductor device

can be '{HHlﬁ\‘l%d%heﬁBP%fﬁ{‘%x#lﬁﬁq sﬂm %ﬁ%&%&fﬁ# g%égg&vﬁ\e}&t {]é‘sfi?é and the

phenol resin resinis epoxy resin

I n such r 0 N,

pref erab?aegwg'% 85’56{”5";&6:%8{? éé/‘JT gﬁBﬁ&; %)Jllgf g}gﬁ;ﬂ’ #rongté&h:ﬁlé

equi val ent ui,val gat of the e rou n the £si.n :
conponenk® ISWP“ ﬂ‘fﬁl@ndeﬂéﬁ%rﬁ g’rﬂ?hg %%‘fﬁg \Elnlir“&’r?gtéon curing
reaction j}herebetween does not advance suff] so that tles of
the cur eRf BFS,ar mozethereofy RarticularycpTe! raﬁ B%Xefﬁﬁmnv ehon, an
adhesi ve sheet conprising the epoxy resin, the phenol resin, and an

acrylsi c ¢%tmq%loaupt%nuaw§/s whishceaprade spﬁb@qn@s%tqre%t%e%ﬁtl&. n ionic
impurities in onl smal | anount and have hi gh heat resistance, the

rel i abi 19nly afsoay amemndtfctm carmﬁmeeﬁmgﬁwﬁmw&re%opﬂwtm bl end

ratio in 20 this case, the anount of the m xture of the epoxy resin and the
resin is preferable

The epoxy resin may be any epoxy resin that is ordi:ttarily 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 restns, particularly preferable are Novolak type epoxy
resin, biphenyl type epoxy resin, tris-hydroxyphenylmethane type
20 epoxy resin, #nd 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 phettol resins

25 such as phenol Novolak resin, phenol aralkyl resin, cresol Novolak
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phenol resin is 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 in advance, it is preferable to add,
as a 25 crosslinking agent, a polyfunctional conpound which reacts with
17 functional groups of nolecular chain termnals of the above-nentioned
polymer to the materials used when the sheet 12 is produced. In this way,
" the adhesive property of the sheet at high tenperatures is inproved so as

to i”pr%%ihbfe{le-ﬁhﬁgﬁﬁ%?gﬁﬁyo ai:”l%sg%f&éﬁ%be@ﬂsgﬁhﬁ%ﬁtnﬁlaﬁ? one known

in the prior’art. prefer yi'socyanate conpounds,
such as _t@l vl | te .dip a 1.1.SOC te, p-phenyl ene
dii socyaﬁ?zf? ? r%&il ﬁ%‘?ﬁi%@‘ﬁf%‘ﬁ%%ﬁh@%@é&&%&%@?a pol yhydric

al cohol _and . diisogyanat e. e anpunt., of t o_crosslinki.n ent to be
Sddeq | FUTIPEPSTeReT; (T8 BaY/bE il plFnc et o COBBIRIRR A, by

wei ght of the above-nentioned poggner. | £ I&ge anount . of the cr%iglinking
agent t dVER oxgaade; thersol. « Mpong these phenglitanins, Rhengl NovRlafor ce i s
unfavorably lowered. On the other hand, if the adding_anmount is_|ess than

0. 055parmesiy and phenolaralkyl sasin are particylarly pxefarable, sineg theient. A

different polyfunctional conpound, such as an epoxy resin, together wth
t he connection reliability of the semiconductor device can be improved.

About the blend ratio between the epoxy resin and the phenol

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

pa

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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pol yi socyanat e 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

i ncorporation of the inorganic filler makes it possible to confer ‘electric
conductance to the sheet, inprove the thermal conductivity thereof, and
adjust the elasticity. Exanples of the inorganic fillers include various

i norgani ¢ powders made of the followi ng: a ceram c such as silica, clay,

pl aster,. cal ¢ci um 25 car bgnat bar i sulfate | ypi.pum oxi de, beryllium
oxi e, dpiotil grotpt o dRigleniir ¢Rh teirinale A" 0020 27UK num
copper, silver, old,,nickel, chromum lLead, tin, zi al | adi um or
sol der . Hovarmentignadapligner fodthe merialaised whet the shestdR 1% i n
conbi nati on_ of two_or_pore thereof. Agong these, silica, in 5_particular
fused sipfadnged., by thipMay,ddie adhesive PIgRepty of the Thoet af tighe
inorganic filler is rpferablé fromO0.1 to 80 pm_The anpunt of the
i nor ganitemperatunes scimpeoved sn ag tosimpreve the heabresistancre range of 0
to 80% by weight (nore preferably, 0 to 70% by weight) for 100 parts by
wei ght of the Thesnosskinking agesdrmuyehe one¢ knowen dvathe prioreartddi ti ves
besides the inorganic filler may be incorporated into the adhesive sheet
12 of t Rantiesinrly iprefeable arefpalyisocyanatecompounds, sudhaas ret ardant, a
sil ane coupling agent,
tolylene diisocyanate, diphenylmethane diisocyanate, p-phenylene
diisocyanate, 1,5-naphthalene diisocyanate, and adducts of
polyhydric alcohol and diisocyanate. The amount of the
10 crosslinking agent to Be added is preferably set to 0.05 to 7 parts by
weight for 100 parts by weight of the above-mentioned polymer. If
the amount of the crosslinking agent to be added is more than 7
parts by weight, the adhesive force is unfavorably lowered. On the
other hand, if the adding amount is less than 0.05 part by weight, the
15 cohesive force is unfavorably insufficient. A different
_polyfunctional compound, such as an epoxy resin, together with the
) . polyisocyanate compound may be incorporated if necessary.
An inorganic filler may be appropriately incorporated into the
“adhesive sheet 12 of the present invention in accordance with the
.20 use purpose thereof. The incorporation of the inorganic filler
makes it possible to confer electric conductance to the sheet,
improve the thermal conductivity thereof, and adjust the elasticity.
Examples of the inorganic fillers include various inorganic powders

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

25 carbonate, barium sulfate, aluminum oxide, beryllium oxide, silicon
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and an ion trapping agent. 15 Exanples of the flame retardant include
antinony trioxide, antinony pentaoxide, and brom nated epoxy resin. These
may be wused alone or in conbination of two or nore thereof. Exanples of

t he silane coupling agent include

(3-(3, 4-epoxycycl ohexyl ) et hyl tri nmet hoxysi |l ane, 20

y- gl yci doxypropyl tri net hoxysi | ane, and

y- gl yci doxypr opyl net hyl di et hoxysi | ane. These nay be used alone or in

conbi nat | . . .e_there | he _jon [ ent

i ncl ude %él)lg)rlg%a‘?%\%lgé%n if 1|d'slerhﬁ %ﬁ@%g‘% %ééleﬁ‘rlr{ély %ée‘;ﬁé)gdg gY%e or in
conbi nat | of, .25 t or, nore thereof., 19 di_nment A process for

b oduch PRl JHsKE, Gligo BB, Teadn b, 4t HaHRE T sMash Br Mot | bed
with referen to Eigs., 2( to e), whic are ocess charts for

oxpl ai i FOT i rBpe.48d Cas¥an. s ek i Be whest BLSHE 2848 ng co ¢ e
present enmbqQdinent is different fromthe sem conductor,_device according to

t he aboveembinatian of tserioyamore theneofy Ameng thesesilicadn el enents are

| am nated to be three-dinensionally nounted. More specifically, the
presént paxtiemlarmfuseshpilice ds pmreferalfyonsed. | Thienaverage particlesizonduct or
el ement, another sem conduct or
of the inorganic filler is preferably from 0.1 to 80 pym.
| 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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el ement through the adhesive sheet as described above, which is different
fromthe enbodinment 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 so that the wre bonding face thereof is
directed upwards (see Fig. 2(b)). Furthernore, an adhesive sheet 14 s

pre-stuc he sem conductor elenent 13 to avoid 20 el ectrode pad
portlons‘lﬁo'%‘b?ﬁg 'ithgiwt 13 (see Fig. 2(c)). Anot her sem conduct or el enent

13 is then for d on &.g adhe |ve sheet ,14 tha& e wre ,ondgtr:g face
t hereof is di é’["g& ﬁﬁ F Y ‘b qior dexics apgerdingto iy Fg.

2(e), a wre hondi I g, carrij 50ut WlthOUt perfaormng. a heat i ng
stop, | iboptiarentd BAbsernedmibire e bis. 2Bl to/2ehevnich
sem conduct or elenents 13 to the substrate 11 or the |like through bonding
wires 1@reNprecess sharts fox egplamisgthisgpronesseni conduct or el enents 13
with a sealing resin is performed to cure the sealing resin and further 5
to sbick/fix thae semicanductondeviae Acrordingtotheopresentseni conductors 13
‘and stick/fix the sem conductor elenents 13 each other through the '
adhesi veernbostimentt isdifferreny fromtthe semiiconductor device according to

the above-mentioned embodiment 1 in that plural semiconductor

elements are laminated to be three-dimensionally mounted. More

specifically, the present embodiment comprises the step of
10 laminating, on a semiconductor element, another semiconductor

element through the adhesive sheet as described above, which is

different from the embodiment 1.

First, as illustrated in Fig. 2(a), at least one adhesive sheet 12,

which is cut into a given size, is pre-stuck/fixed onto a substrate 11

15 or the like, which is an object on which the sheet 12 is to be

stuck/fixed. Next, a semiconductor element 13 is pre-stuck/fixed

onto the adhesive sheet 12 so that the wire bonding face thereof is

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




step, a post-curing step may be perfornmed. According to the present

enbodi nent, about the io three-dinensional nounting of the sem conductor

el enents, the production steps thereof can be nade sinple and the yield
thereof can be inproved as well, since no heating step based on, the
heating of the adhesive sheets 12 and 14 is perfornmed. The sem conduct or
el ements can be nmade even thinner, since the substrate 11 or the 15 like is
not war ped and the sem conductor elenments 13 are not cracked. (Enbodi nent

), A B SESRRel A RFLA0 ST RIS HRKLE6: B6RA01 3o elbOC Tont
the. pr e SRl dds AL the; Bufichigiin DORGAREEEEE FBonauct or devi ce rol at ed
serm conduct or NATBmshEealing steBRbsaalng e S47EI60nOBREOS SIEAIRIA LA,
1 Such Wit seRlipgResin e RAT TR R Eure the ReHRE s8o T FRLIARE s pacer
and each of the sem conductor elenents, which is different fromthe
enbodi mdm stickyfiz the suhstrate 1d en the kkgontg gpa of 8he) | an adhesive
sheet 12§emieqnductors 13 and stick/fix the semiconductor elements 13

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 t‘he 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
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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

e 1 R B AaeheF siementd Midtn T BERbE: that Al dneRvebhRLE iy O 1°
Seal | ng IReFROSR Hafrars the Shagen shfach AL thel SmieBRudof LS onto one
ol eront SSTARES, VRIS JacBileRent oy b ATt Shoct s 12 and 14 AT ter
above mont i ondirpoke SGEARteSist FAGR.ca(a) o3| sncdhesive dheet 12,
sem conduct or device according to the present enbodi nent. The spacer is not
| i ni 6ed a semigonshreton elcimgmg dfapd apadhesivectheatdthrier the prior art,
such a silicon chip or a polyimde film 25 (Enbodi nent 4) 22 A process
for produmtcessivelniaminated andkprestuckd fiied ondo a substrate 11 or
the like in the same way as in the embodiment 2, Furthermore, on
the adhesive sheet 14, a spacer 21, another adhesive s.heet 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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enbodi ment 4 is described with reference to Figs. 4(a) to 4(e), which 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 ar eeled fromt edlc

illustrated it Pi"ﬁceﬁfi r Pd'ﬁé‘eué“gfa Fﬁgufé’r?l c#%‘?icea‘? gx‘?’c!m%ﬁ h an
adhesi ve sheet 12 is pr K/fi onto a r.the.like in
such a rﬁéﬁh&dt1m Hé §°€ eday %%Eenf’ﬁé:f’ggﬁsi %(ﬁ] %%éﬁgh% iBds. A
sem conductor elenment 32, which is has a different size fromthat of the
seni condike Broegssehartsfon axplaining thispiesesidhesi ve sheet 31, is
pre-stuck/fixed onto the sem conductor elenent 13 in such a, manner that
the wire bondiRigstfacdlustrasel insFig.réle) cam aslansive sheat 14sis stugkrated in

Fig. 4(e), a wire bonding step is carried 20 out w thout perform ng any
heat Eng mtrpthermmlipcelef:arseathyndUQMmafﬁg 1’ dex foe pads of the

- sem conductor elenents 13 and 32 to the substrate 11 or the |ike through

bondi ng s¥mhécoAductoxinafer seithi tige sidhesite sheleitng Ndxt, sedicingitaper
elements wth a sealing resin is performed to cure the sealing resin and
further 33 is pre-stuck/fixed onto the semiconductor wafer 13’ (see Fig. 4(b)).‘
| | The semiconciuctor wafer with the adhesive sheet is then diced into
chips each having a given size (seé 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
elemehts 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 semiconductorAelements
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 to stick/fix the substrate 11 or the like onto the sem conductor 13 23
and stick/fix the sem conductor elenent 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-nentioned 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 conduct or
device according to Enbodinent 5 is described with reference to Figs. 5(a)

accol nt 5 is described with | |
Sem conihRd SEicl/HE the asanieaRanr ot SleMaR: 1B e b sBnbRBRANC R0 oci mont

Is different fromthe sem condyctor deyice .producin ce according to
the embsiement 32 thyopgh 4 ea&ﬁeﬁ%s RE tp:ggesﬁé F‘%ﬁo{igt egﬁ.&?ﬁ gﬁﬁ di ci ng
tape 33 and  subsequently a sem conductor wafer 13' is éam’ nated onto the
15 adhesieading stepia posi-eyring step|may be aerformed. -¥B¢  an adhesive
sheet 12' is lamnated onto a dicing tape 33. A senjconductor wafer 13' is
then | aliore-eentionadpraducingpracess makessicpossible te) yieldia
sem conductor wafer with the adhesive sheet is then diced into chips 20
eachshasemiconduetos devi¢s exdardingdo) thaipresengembodimentidhesi ve  are
peeled fromthe dicing tape 33. '

(Embodiment 5)

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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Next, as illustrated in Fig. 5(d), one 13 of the sem conductor elenents

wi th an adhesive sheet piece 12 is pre-stuck/fixed onto a substrate 11 or
the like in such a manner that the wire bonding face 25 thereof is directed
upwar ds. A sem conductor elenent 32, which 24 has a different size from
that of the sem conductor elenent 13 and has an attached adhesi ve sheet

31, is pre-stuck/fixed onto the sem conductor elenent 13 in such a manner
that the wire bonding face thereof is directed upwards. At this tine, the

sticking/fixipg,of the sem conductqr el enent 32 is perfor to . avoid

ol ect r odia% RAIFERE SIS0 Fop EBab I SeBU SenEns 88¢° 0t as
illustrated in Fig., 5(e). a wire bonding step is fi'grried out w t hout

per f or niliRF amattashed;adhepive gheet B b iscpre-stnel/ fixsdeute theel ect r ode
pads of the sem conductor elenents 13 and 32 1o to |ands for internal
connect issmicpnductomelement113 dn such |3 mannex shah thenwiregbondingi16. Next
a sealing step of sealing the sem conductor elenents wth a sealing resin,
i s perf dacedhereofiisditectedmipwardssi Ataids ftimieh dhe stickingMixingof he
substrate 11 or the like onto the sem conductor 15 el enent 13 and stick/fix
t he senithensemticonduetonteléthamt 82 isepesfornted docavoidelmwoddpadr ough t he
adhesi ve sheet pieces 12 and 31. After the sealing step, a post-curing

st ep Mpditiees ofMtidsubjdte b symicbnduetod gleatkiet 08, process nmakes it

possible to yield a
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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sem conductor device according to the present enbodi nent. 20 (Enbodi nent 6)
A process for producing a sem conductor device according to Enbodinent 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. 7is a
sectional view, which schematically illustrates a 25 sem conductor device
obt ai ned by the sem conductor device 25 producing process according to the
present enbodi nent. The sem conduct or device according to the present

enmbodi ment s different fromthe sem conductor deyige acgording to the
enbodi nohTodicing REPCESS BREORLHIE Foi e, DERseRt SRBRRLHeRt K (ot an
adhesi ve sheet_12' is,lamnated_onto a dici nlg tapé_l 33 in the sane way as
in the enbodi NERe Ssmicanduetaridevise asrerding tojthe prasenhi nated onto the
adhesi ve sheet 12'. The_  sem conductor wafer w th the adhesive sheet is
then di cembadiment jsdifferentfromhe semigondnctorylevige aecnrding te
adhesive are peeled 1o fromthe dicing tape 33, thereby yielding
seni condthe embodimenst 3 is thatcacoreimemberda usabasdespaeet. piece 12 is
attached. Separately, an adhesive sheet 41 is fornmed on a dicing tape 33,
and shen a corRBirstndeadiiesive shieetHk2’ isilaminatextibotovedidiogitape 33The
resultant is then diced into chips each having a given size. The 15 chips
wi t h t heinathe Same avay pacire thé remboliniért 59 tApentibondwetdywafer
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
10 from the dicing tape 33, thereby yielding semiconductor elements
13 to each of which an adhesive sheet piece 12 is attached.
Separately, an adhesive sheet 41 is formed on a dicing tape 33,
and then a core member 42 is attached onto the adhesive sheet 41,
The resultant is then diced into chips each having a given size. The
15 chips with the adhesive are peeled from the dicing tape 33, thereby

yielding core member pieces 42’ which are each in a chip form and

£7y 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
20 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

25 the adhesive sheet 12 in such a manner that the wire bonding face
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yi el ding core nenber pieces 42' which are each in a chip formand each
have an attached adhesi ve sheet piece 41'. Next, one of the sem conductor

el enents 13 is pre-stuck/ fixed onto a substrate 11 or the |like through the
adhesive 20 sheet 12 in such a manner that the wire bonding face thereof
Is directed upwards. Furthernore, one of the core nenber 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/fix onRi o the core b 42: through, 25 the hesi ve sheet 12
1 such thegitds e teRarredond e abare mentiqRe d drodttifkect od
upwar ds. The above- neptione r.odugi rocess kes.it, possiblg to yield
2P som o PR MANST L BOSSIP 1S Yialdh sBpiono s s vickacaardingn W e
bonding step is carried_out, without performing 5 any heating step, thereby
el ectri ct@ Itaedb‘?ﬁ%’é’fﬁ emphadizentie pads of the semiconductor elements 13 to
| ands for internal connection in the substrate 11 or the |ike through
bondi ng wi r es Nextsaavizedrondingiskep is opsziedguirwithquisperforging
sem conductor el enments J with a seajin? resin is performed to cure the
seal i5ng anyiheatingfstephdhereby: electrigally conmecting electrotte padsiaf | i ke
onto one of the sem conductors elenent 13 and stick/fix the other
sem condtlk¢ 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.
5y ' 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
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el ement 13 onto the core nenber piece 42' through the adhesive sheet 12
and 41'. After the sealing step, a post-curing step nay be performed. The
above-nmenti oned produci ng process nakes it 15 possible to yield a

sem conductor device according to the present enbodinent. =:. The core
menber is not limted to any especial kind, and nmay be a core nmenber known
in the prior art. Specific exanples of the core nenber include filnms (such
as polyimde film polyester film 20 polyethylene terephthalate film

pol yet hyl ene pnaphthal ate fi l ng . pol.ycarbonate, film.; resin.substrates
whi ch arEmbedimenty & desgr mtlberpféelm%m 8ol aRars By i rror
silicon wafers; silicon substrates;_ and glass substrates. (Enbodinent 7)
25 A prowhdghraze prosrss ebartssfor esplaindng Businrocedsording to 27

Enbodi ment 7 is described with reference to Figs. 8(a) and_8(bé%, whi ch are
process chart sThesesxisiandnekpn dexice preducing preeesvacecerding trthee
produci ng process according to the present enbodinent is different from

t he seni presbant emitsliment isdiffiereny foout ébe swuicandyctor dewieebodi ment 6
in that a core nenber is nade into chips by punching or sone other nethod
i nst sad pfodiicing précess aceonlingdodthe enilbodithent® éndhatraocoded with an

member is made into chips 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

09, 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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adhesive sheet 12 are yielded in the sanme way as in the enbodi nent
Separately, a core nenber 42 is attached onto an adhesive sheet 41.
resultant is nade into chips each having a given size by punching
ot her
formand provided with an adhesive sheet 41' are yielded. 15 Next,
the core nenber pieces 42' and one of the sem conductor elenents 1
successively |l am nated on another elenent out of the sem conductor

el enents 1 hr ough t he ,adhesj ve hee leces 12 and 41 .and.the
bt o ot ua9ak La3iPR e BE Srmiem R tAS SHhstHTteanachnn ehid Siteits
the resulfant is subjected to a wire bondi ng,step, . a.seali ste
opt i onalofihs semicaidicior elprents apeaarmeds o IHe RIIEF FotloRYaY o
to the present enbodinment. (Qther matters) Wien sem conductor elenents are
t hr ee- diTREFsPenfar exampie:; agsidinan pitrigecfilm, ara lapee made ofng
substrates, a buffer 28 coat |ayer may be forned on the substrate
on whi ctheat-tesistant resine such aspalyimidelmsint s are forned. The buffer
coat

a heat - r esi stEhe compositiohsaf the pidliasive ahieetsousgbindlgosi ti ons of the
adhesi ve sheets used in the

e
5, /f

10

15

20

25

method. In this way, cores nenber 42' each of whichis in a

| ayer - may be, for exanple, a silicon nitride film or a |layer

respective stages at the time of the three-dimensional mounting of
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.
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respective stages at the tinme of the three-dinensional nounting of the
sem conduct or elenents may be the sane, but not limted thereto, and may
be appropriately varied dependently on the producing conditions or use

pur poses thereof, or the like. 10 The | am nating nethod of each of the
above-nentioned enbodinments is a nere exanple, and may be appropriately
changed if necessary. For exanple, in the sem conductor device producing
process according to the enbodi nent 2, the sem conductor elenents in the
second stage and hi gher stages may be |am nated by 15 the |am nating

met hod ddsampde ldbout the enbodi nent 3. About the above-mentioned

enbodi nents, there are described enbodi nents wherein sem conduct or

el enents are Intei mathylethyldekone wersr dissolved dQhpasthofquent |y all the
el enents are subjected to a wire bonding step at a tinme. However, 20 . the
present aerlic ester typetpdlymerthade nhairdyhefiethyltecrylate andomeithyla wire
bondi ng step nmay be perforned every tinme when sem conductor elenents are

| ani nat emhethacrybater (FPARACRON W-4972CM, rhakafadhieredd bgadtégamiention is
specifically described by way of the 25 follow ng exanples. 29 (Exanple 1)
| nt 0 snetdlikntical Inldeiserial \@y.¢ Lids) @ pastsl8Palislyfubtidhal isocyanate

type croéslinking 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.

Lo
ot
oF

{53 (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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acrylic ester type polyner nmade mainly of ethyl acrylate and nethyl

nmet hacryl ate (PARACRON W 197CM manuf actured by Negam 5 Chem cal

I ndustrial Co., Ltd.), 3 parts of a polyfunctional isocyanate type
crosslinking agent, 23 parts of an epoxy resin (Epi kote 1004, rmanufactured
by Japan Epoxy Resin Co., Ltd.), and 6 parts of a phenol resin (M|l ex
XLC-CC, manufactured by Mtsui Chemcals, Inc. Chemcals, Inc.), so as to
prepare an adhesive conposition solution to having a concentration of 20%
by wei ght. This adhesive conposition solution was applied onto a

r el ease- mefdaarylate{FARAGRON Mo M, anamdnephtéd byt Nefgand (t hi ckness:
50 pm treated for release with silicone as a releasing liner. The

r esul t an€Cheamicaldmnditsteiblaol, edC)f 28 @artsnof tise epdxy redin (EpHdbtesi ve
sheet having a 25 |imof thickness according to Exanple 1. (Exanple 2) An
adhesi vel©®bdgtmanhifatiess bwmnampoﬁylimgsihpcsx,am.g, énd 85fart8rdred in
the sanme way as in Exanple 1 except that a polyner 20 nmade nainly of butyl
acry| at et RTINS (MilerTUECEY MeanhfadRGFd by Ml chaiﬁi%%'i%g' . ,
Ltd.) was used instead of the acrylic ester type polyner used In anpl e
1. (GonyRidit), ¥o &XBTPRphirel #h QdEdIVe @aﬁ»ﬂoégﬁoqﬁeo%ﬁgpdgtaﬁg.gad 100

parts of the 25 acrylic ester type polyner “made main acryl ate
and net Nydncentration of 20% by weight.

This adhesive composition solution was applied onto a

- ) release-treated film made of a.polyethylene‘ terephthalate film

| (thickness: 50 pm) treated for release with silicone as a releasing

10 liner. The resultant was then dried at 120 °C for 3 minutes to form
an adhesive sheet having a 25 pm of thickness according to
Comparative Example 1.
{Comparative Example 2)

An adhesive sheet (thickness: 25 um) according to

15 Comparative Example 2 was formed in the same way‘as in
Comparative Exampie 1 except that the polymer made mainly of

) butyl acrylate (PARACRON SN-710, manufactured by Negami
Chemical Industrial Co., Ltd.) was used instead of the acrylic ester
type polymer used in Comparative Example 1.

20 [Measurement for Shear Adhesive Force]

About each of the adhesive sheets formed in the
above-mentioned Examples and Comparative Examples, the shear
adhesive force thereof to a substrate, a lead frame or a
semiconductor element was measured at the time of

25 pre-sticking/fixing as follows:
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30 net hacryl ate (PARACRON W 197CM manufactured by Negam = Chem cal

I ndustrial Co., Ltd.), 23 parts of the epoxy resin (Epi kote 1004,

manuf act ured by Japan Epoxy Resin Co., Ltd.), and 6 parts of the phenol
resin (Mlex XLC-CC, manufactured by Mtsui Chemcals, 5 1Inc. ), so as to
prepare an adhesi ve conposition solution having a concentration of 20% by
wei ght. This adhesi ve conposition solution was applied onto a

rel ease-treated fil mmade of a pol yethyl ene terephthalate film (thickness:
50 pm treated for release with silicone as a releasing 10 liner. The
resul tant was Rinsty, shmpdestofiite Substratepithetlead fraime mndibthedhesi ve sheet
having a 25 pm of thickness according to Conparative Exanple 1.

( Conpar atemécdudupter glememehwery prodeled adifoloess: 25 pm) according to
15 Conparative Exanple 2 was fornmed in the same way as in Conparative
Exanpl e 1 excqp!thdehstsf €1vé Biibstrads dBubbirate (tPady naney TREGAPARACRON
SN- 710, manufactured by Negami  Chem cal Industrial Co., Ltd.) was used

i nst ead 14 « 16 (221E-00 BEO | nia!ﬂﬁ'a@@hﬁ@'b)\gﬁ?ﬂndiﬁrgﬁ@@éﬁﬁwdé%fxa”m e 1.

20 [ Measurement for Shear Adhesive Force] out each of the adfesive sheets

forned idoifdrat?OnY 6nteWwhedk CactPBP tHS AMIERIP Autdsife BHATRLES, the shear

peeled from the separator and cut into a 2 mm square, was
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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adhesive force thereof to a substrate, a lead frame or a sem conductor

el ement was neasured at the tinme of 25 pre-sticking/fixing as follows: 31
First, sanples of the substrate, the lead frame and the sem conductor

el enents were produced as follows: In the case of the substrate, a
substrate (trade nane: TFBGA 16 x 16 (2216- OOLAOLl), manufactured by

Uni M cron Technol ogy 5 Corporation) onto which each of the resultant
adhesi ve sheets, peeled fromthe separator and cut into a 2 mm square, was
stuck/fixed, was used. Separately, a wafer on which al um num was

evapor at sumvwsgualie shst nsed ddudiz-ataclp ahehiphhaing 2 eom lIéng)2 mime and 500
umthick. This chip was die-,attached to the substrate io to forma test

pi ece. Timideiamd SO pinn¢hiek dieetiofrom an alwmiautheevdmsite d wRfeB300,

manuf act ured by Shinkawa Ltd.) by heating at 120 C for 1 second under an

appl i ed onatd thie Svatudtiag diBnidiet 86 €6 fobm hardtipiace, Ahedefll ame
(trade nane: CA-F313 (M-202), nmanufactured by Shinko Electric Industries

Co.,  lSatfabhingoRayJRIféAned dhdet ehe SHMECINditions AFin Ble Raskbs he case

“of the substrate. In the case of the sem conductor el enent, each of

the o esghé AnhsRANCSHINE HE B ad gd fromthe separator and cut into a 6
nm square was used. An evaluating el enent wherein an eval uating

The shear adhesive force of each of the samples was measured
by fixing the sample onto a hot plate, the temperature of which was
9 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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20 nodel pattern was formed (manufactured by Phoeni x Sem conductor Corp.,
nodel nunber: NT-103, passivation layer: Si3N4 (thickness: 5000 A)), diced
into a piece having 6 nmlong, 6 nmw de and 500 pmthick, was

di e-attached onto a die pad of the lead frane (article nane: CA-F313
(MF202), manufactured by Shinko Electric 25 Industries Co., Ltd.).
Thereafter, the adhesive sheet cut into a 2 32 mmsquare was used to
die-attach a chip having 2 mmlong, 2 mm w de and 500 pmthick diced from
an al um num evaporated wafer onto the evaluating elenent so as to forma
test pi e@@bl‘Fhle die attaching was perforrred under t he sarre condi tions as

in the ¢a 8 ,

force o each of the sa ISiseamaadheamﬁmh-cd)WIMthm mh stefpo| a hot
plate, fhe tenperature of—whi-eh—was—able—to-be—contrpH-ed; amg—push

di e-attached sem conduct ¢r el enent horji zontally at a gé@ﬁ{bdﬁd&)eéor
m second wi th a push-pulll Leadadegmme The nBapdt{@nt Was nade at hot| plate
tenperafures of 80, 175|and 250 C. A used device for thee@@ﬁ%q'\.enent was a
devi ce, Model-2252 (nnnnnf actured h\/ Ailkah anl neerj ng Co I )

the diefatt agitnslatehe sanpl g was subj gcted |to no heating étep. In the
case of [the senmiconduct of g €npps, alglgn exzyq)' q 44
356 1aéa§|c ulszsp u%?og

sem conduedBheh BN focf | @ 2 jnm squar e [was pushed W
as to =a<ur§ t%e sqLé’rq dhedi ve fiorce |t her gof .

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

auge so

> Example 2 05{0403(04(03,02/06[04]| 0.3
Comparative
o 0 0 o o 0 0 0 o
Example 1
Comparative
o o 4] 0 0 0 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
o 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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"] The results are shown in Table 1. 33 Table 1 Shear adhesive force (MPa)
W t hout heating step Sem conductor Lead frane Substrate el enent Hot
plate 80 175 250 80 175 250 80 175 250 tenperature (C) Exanple 1 0.4 0.3
0.2 0.40.30.20.50.40.3 Exanple 2 0.5 0.4 0.30.40.30.20.60.40.3
Conparative 0 0 0 0 0 0 0 0O O Exanple 1 Conparative 0 0 0 00 0O0OO0O
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

adhesi ve sheet Indhecoage ofithecsubstrptes alsubstratedtmdecnameé TFBGA
' 16 x 16 (2216-001A01), manufactured by UniMicron Technology

Corporation) onto which each of the resultant adhesive sheets,
peeled from the separator and cut into a 6 mm square, was
5 stuck/fixed was used. Separately, an aluminum-evaporated wafer
was diced to produce a chip having 6 mm long, 6 mm wide and 100
pm thick, This chip was die-attached to the substrate to form a test
piece. The die-attaching was performed, using the die bonder
(SPA-300, manufactured by Shinkawa Ltd.} by heating at 120 °C for 1
10 second under an applied load of 0.25 MPa.
In the case of the lead flame, a lead frame (trade name:
CA-F313 (MF202‘), 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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[Wre Bondability] The adhesive sheets of Exanples and Conparative Exanpl es
to were used to evaluate the wire bondability thereof in the case of wusing
a sem conductor elenment and a |l ead franme, a substrate, and a sem conductor
el enment. First, sanples of the substrate, the lead frane and the

sem conductor el enment were produced as follows: 34 In the case of the
substrate, a substrate (trade nane: TFBGA 16 x 16 (2216-001AQ01),

manuf act ured by Uni M cron Technol ogy Corporation) onto which each of the
resul tant adhesive sheets, peeled fromthe separator and cut into a 6 nmm
squar e, Wasthick, wrsidiceattashasd ontosedie pasd of salead framerfacticder at ed
wafer was diced to produce a chip having 6 mmlong, 6 mmw de and 100 pm
thi ck. Thmes CA-FA13MF202)c iy fadtnred by iShindtg Eléctrmica test pi ece.
The di e-attachi ng was perforned, using the die bonder (SPA-300,

manuf actichstirjesSOionk td. )Lt Chisbyvileniting cleniét Wdsoreferred tocand under an
applied load of 0.25 MPa. In the case of the lead flane, a |lead frane

(trade rfirst sefitcbndactdrementnuiast leashBf Y ARCEIVS shieets kst ries
Co., Ltd.) onto which each of the resultant adhesive sheets, peeled from

the gepdmntbi SeARMMCs{uard &ad Yséd FD) &wa&&cwva_scﬁfaya&biﬁg SRSk, Used.
Separately, .an al um num evaporated wafer was diced to ,

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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produce a chip having 7.5 mmlong, 7.5 mm w de and 100 pin thick. This
chip was die-attached to the lead frane to forma test piece. The

di e-attachi ng was performed under the sanme conditions as in the case of
the substrate. 20 In the case of the sem conductor el enent, each of the
resul tant adhesive sheets peeled fromthe separator and cut into a 6 nm
square was used. An evaluating el enment wherein an evaluating nodel pattern
was formed (manufactured by Phoeni x Sem conductor Corp., nodel nunber:

NT- 103, passivation |ayer: SiaN4 (thickness: 25 5000 A)), diced into a

pi ece ha¥aBlg & nmlong, 6 nmwide and 100 35 pmthick, was die-attached
onto a gie pad-of ~atead frame—(articte —name—CAF313—{(M2062)
manuf act ured by Shinko [El eWlireé bondidgssucess<Cpatiol (26) witHiri heatingt|i ng

el ement|was referred tolas a first sem conductor elenent. Next, eaqgh of

t he adhesi ve sheets cut|5 into a 5 mm squares used to die-attach|a chip

havi ng mm | ong, 5 mM-w-de—and-100--pm-thick-di ced_f-taman—
al um num evaporated wafer onto the abgve-mentioned evgbhabbhwdteFENt SO

as to forma test piece. Fhhq e Va3 r%@?gﬁqtgo as a secon _
sem conductor elenent.| Finally, 20 pigces of each of| the.gagphgs off the to

above-n&n.t_i_o.n.ed_kj_nds_gere formed. Nex gold lines (idianeter: 25 prp for
W re bO“dWi}e"Féﬁdh?g“ ed onf o ealch of {t he sanpl gs by an yl tradoni c it her nal
pressing 80 | 175|250 | 80 | 175|250 80 | 175 | 250

temperature (°C)

Yy 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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met hod. The nunber of the wire bonds per sanple was 80. Conditions for the
wire bonding were as follows: an ultrasonic as outputting tine of 10 ns, an
ultrasoni ¢ output of 120, a bonding |oad of 980 nlN, and stage tenperatures
of 80, 175 and 250 C. A used device for the wire bonding was a devi ce,
UTC-300 (rmanufactured by Shinkawa Ltd.). About the evaluation of the
success ratio of the wire bonding, a case in which a pull strength of 5 20
g or nore was obtained according to a tension gauge was regarded as a
success. No sanple was subjected to any heating step after the die

at t achi nparrowisensease asftq he limitedtousuch spenifict examplescolhe

sem conductor elenent and the |lead frame were w re-bonded. 25 The results
are showinventiam eafl.be 8todifidd withindheoscopeg ofudve spirittafdtey wit hout
heating step Sem conductor Lead franme Substrate el enent Wre bonding 80
175 250 BvdntioabandGthle/ folldbGringasintmat ure (C) Exanple 1 100 100 100 100
100 100 100 100 100

S
i
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Exanple 2 100 100 100 100 100 100 100 100 100 Conparative 0 0 0 0 00 0O
0O Exanple 1 Conparative 0 0 0 0 000 00 Exanple 2 As is shown in Table
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 ve sheets of Exanples 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 enbodi nents and exanpl es. described in theitem
"DESCRI Rﬂ'rﬁm{ig NTS' are nerely enbodi nents and exanples for
maki ng the tec n@;a ]ﬁ}g%%qe% of the present invention clear. Thus, the

i nvention should not be interpreted in a 37 narrow sense so as to be
limted to such specific exanples. The invention can be nodified within
the scope of lthe gpprodessffot ipeoducingrd semicordhiceer deliconcharactarized. bys

comprising:

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 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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WHAT IS CLAIMED IS: 1. A process for producing a sem conductor 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/fixed, wherein
t he shear adhesive force of the adhesive sheet to the object is 0.2 MPa or
nore at the time of the pre-sticking/fixing such that no heating step for
further sticking/fixing the sem conductor el enent through the adhesive
sheet to the object is required, and a wire bonding step of performng wre
bondi ng on the sem conductor device. 2. The process for producing the

ubst ratte O ASHHRE FEHAC Mitvlctn B uMher PRHEAPCIE BRERRE e oo

for prodieivetmbhBoreIs&anhHdhRtordséh et 38 GAEH athahfer bk Mére ARAPHASI NT a
sealing step of sealing the sem conductor elenent wth a~ sealing resin,

and a pasthesivel shpes sethaf throadhevive shedtb@aghalre iatorpssatl betvesel sadthef

sealing resin is cured by heating and further the sem conductor elenent is

st uck/ f ithe demacariictdy edements and the spacedhesi ve sheet in the sealing step

and/or the post-curing step. 4. The_process for produci ng% t he sem conduct or
tto

devi ce accor dwgre the shesr adhesivisr iosce @1 the adheriveothast iojthetspacemner her

sem conduct or el enent 39, . .
(%He Sémiconductor element is 0.2 MPa or more at the time of the pre-

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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step of inserting a spacer between this another sem conductor el enent and
the above-nentioned sem conductor 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 elenents and the spacer, wherein the shear
adhesive force of the adhesive sheet to the spacer or the sem conductor
element is 0.2 MPa or nore at the tinme of the pre- sticking/fixing. 5. The
process for producing the sem conductor device according to claim3,
wherein the sealing resin is cured by heating and further the

sem conductor elenment is stuck/fixed to the spacer through the adhesive

heet | th ' te ' f
ot oduci ng the: somt iarBkre) e el JBe ARG, RELARALF Hevies 0B IST, o)

wher ei n dlhn W 6168, BOREHeNY aft e Ry lie rddeh | Oh§RUaPthedheHADPRISAE Yegn! N the range
of 80 to 250 C. 7. The process for producing the sem conductor device

according to any one of clains 1 to 6, wherein a sheet conprising a
thernoplastic resin is wused as the adhesive sheet. 8. The process for
produci ng t hdOsemldenpitocess foe produciog dhdisemiconductyr aesrice actariding 1ot o 7,
wherein 611 sheet conprising both a thernosetting resin _and a thernoplastic
resin i Flaged, sharela anheppye wxbetandier @ pheaobresias is/awer useddrcithg t he
sem con(%gctor (Egvi ce .according to claim7 or 8, wherein an acrylic resin

i s used "GETRARFIHRR APt astic 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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10. The process for producing the sem conductor device according to claim
8, 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 clains 7 to 10, wherein a sheet to which a
crosslinking agent is added 1is used as the adhesive sheet. 12. An adhesive
sheet used in a process for producing a sem conductor device, said process
conprises a pre-sticking/fixing step of pre-sticking/fixing a

sem conduct or el enment through the adhesive sheet to an object to which the
sem conductor elenment is to be stuck/fixed, wherein the shear adhesive

force ofsentieBndattos elemsheRlto! e SARkAM&E twhéreth %@ﬁ%a?ga Redforb&oft 1 M

of the pre- sticking/fixing such that no heating step r further

sti cki nghti adegivtdghestety dandibjéarise) OMhlPa tdir Aide6 dththeatlhrso¥ehehget to
the object is required, and a wre bonding step of performng wre bonding
on the siekinglfiningr suhyithat 18. hkatiegi stepdufororfurther cstidingifivddgbythe

sem conduct.or gevice produci ng process, said process conprises a

pr e- st i CRUHGPRAYGIAY elamentoihrpugh dhe adhesive sheetgoathesehiechoisaequiedehrdrent
t hr ough an.aggﬁéfve g&ﬁgé t% an.ob%gct to, ,which the 41 enicgnductor

el enent 3 WICPILE SIP 95 ReFIOrHg wite honding oarths srudLoRIYEPE ECWICe. t he
adhesive sheet to the object is 0.2 MPa or nore at the time of the pre-
sticking/fixing such that no heating step for further sticking/fixing the
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sem conductor el enent through the adhesive sheet to the object is required,
and a wire bonding step of performng wire 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 conduct p ' whi ch the
sem conduct%r ﬁpgfn%%$ Fl‘(gktc%ﬁ@eﬁﬂ gigﬁgfl xe ijgm\?\nf(r)g? on |(tr:1§ step of

perform ng wire bonding wthout heatin step, wherein the shear adhesive
force of the adhesive sheet to TBP&ET is 0.2 MPa or nore at the tine

of the pre-stjgkin /fIXI s /;akes it g‘? t.0 @ sem conduct or

devi ce produci‘tﬁ (?§§§ %P”(ﬁﬁp“qm‘ ‘Hé '}F 1y dgyice accorARg  or

devi ces ] s, sup, essed and ste s therein si npl e; an adhesi ve sheet
used in# E‘ dg’d’ E\%ﬁﬁd?ﬂﬂ%‘é’& ing Ego‘ﬂ:ﬁi'l od by the process.
Fig. 1(

%re-stlckmg/ fixing a semiconductor element through an adheswe

5 sheet tol an object to which the semiconductor element is to be
stuck/fixed, and a wire bonding step of performing wire bonding
without heating step, wherein 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. This makes it possible to a semicondﬁctor

10 device producing process wherein a drop in the yield of

'seniiconductor devices is suppressed and steps therein are made

simple; an adhesive sheet used in this process; and a éemiconductor

device obtained by the process.

Fig. 1(¢c)
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