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1 [Docunent Title] DESCRIPTION [Title of the

I nvention] ADHESI VE SHEET FOR DI CI NG AND DI E BONDI NG

AND MANUFACTURI NG METHOD OF SEM CONDUCTOR DEVI CE

USI NG THE SAME 5 [ Techni cal 1Fiel d] [0001] The present

invention relates to an adhesive sheet for dicing and

di e bonding and a manufacturing nethod of a stacked

t ype sem conduct or devi ce using the same, 10
[Q?Eg@ﬁﬁFoEﬁ&lﬁ@t]DE§QRﬁB§IQN1 order to realize

speedi ng-up and mni aturization of sem conductor
[Tadsypces, theplovahtipndf senhDBRANCEOSHEDT PEOR DICING AND

(hereinafter sinply referred to as chips) are

DIsop@hIns A8 MADHIRACEURTAsat YHODWHE eEMicbipictoRi M8l &k

substrate. Such a sem conductor device is referred to
usancaraul tameghi p nodule. As a nore mniaturized

configuration, there is a device in which chips are
[ngﬁgg-ginggéigﬂally stacked. A package in which chips

are tﬁree- rmensionally stacked in this way is al so
[Ogglieferred to as "a stacked type sem conduct or

device". [0003] As such a device, there have been

propgsed a device in which small chips are stacked on

| ar j&' T RFSSednyapanesere Patenttd aindadpenive sheet for

Publ i cati on No. S57-34466 and Japanese Patent

-dicing and die bonding and a manufacturing method of a stacked

type semiconductor device using the same.
[Background Art)
[0002]

In order to realize speeding-up and miniaturization of
semiconductor devices, a plurality of semiconductor chips
(hereinafter simply referred to as chips) are sometimes
two-dimensionally mounted within a single subétrate. Such a
semiconductor device is referred to as a multi-chip module.
As amore miniaturized configuration, there is a device in which
chips are three-dimensionally stacked. A package in which
chipé are three—dimensionally stacked in this way is also
referred to as “a stacked type semiconductor device”.
[0003]

As such a device, there have been proposed a device in

which.small chips are stacked on large chips (See Japanese

Patent Laid~open Publication No. S57-34466 and Japanese Patent




10

15

20

2 Lai d-open Publication No. H7-38053), a device in

whi ch chips are stacked with the shifted positions

(See Japanese Patent Lai d-open Publication No.

557-34466), a device in which chips with gap of step

formed in the peripheral portion are stacked 5 (See

Japanese Patent Lai d-open Publication No. H6-244360),

a device in which two chips are bonded in a

Tebdkobon bk { estianiio ORY-CROB 3§ di 4EFILY 1RORASHN! Bn ;s ps

0 e

a substrate and the other chip 1is connecte

arsslst £ et ety i i.e .(See . Japanese Patent
Lai d- open PuQ??ggF?gﬁg%géﬁgﬁﬁ%vgﬁ%gf éﬁgetg%paq%s$i@%tent
igngﬂ flaugwver. h,.of jces with the

LE[above-(?na\nt | \g%ectft%é%%lny?gﬁge]\ﬁ%ﬁ%é@as % A&V 6F IigwWhgch chips

qu%§a%yantagfs. n the configuration in which snal
chi p&Paré SEERKEFmers 1antharkrr Brhesal porits opbereustacked
the chips of the same size cannot be stacked. In the

(S&ss d 2RSS CaPe tenicketttopem P faadi orpdisi, t HORB44860) , &
has a structural disadvantage that el ectrode pads

deggmeot niwdh providethips &he rentded i nes baber ab-BeELi @Ik fon,
the chips. Typically, in many of comercially

ongvahiiabi & ¢hi@stlZ®oadeadtbss fam®md-4i they Eﬂ%i({ er .chip
peri pheral portion. In the case where a limtation is

J'.sit Eggzﬁgrﬁst{tgn% Lgrpbﬁlgeéd@é]’[té%]ég?g Lgﬁgﬂﬁgﬂéswﬁggt (See
JapQRELQUPRLLQN i&[‘idm)ipce% %%B&%chgtti%ng%.oﬁf—s%?e 275) and the
like.
[0004]

However, each of the devices with the above~mentioned
configurations has the following disadvantages.

In the configuration in which srﬁall chips are stacked
on large chips, as is obvious, the chips of the same size cannot
be stacked. In the case chips are stacked inr the shifted
positions, it has a structural disadvantage that electrode
pads cannot be provided in the entire peripheral portion of
the chips. Typically, in many of commercially available chips,
a pad is formed in the entire peripheral portion. In the case
where a limitation is imposed on the chip position, a problem
occurs that these chi.ps' cannot be used.

[0005]

In the configuration in which chips with gap of step
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3 forned in the peripheral portion are stacked, since
a space around the electrode pad is originated due to
the presence of the gap of step, the bonding wire is
‘'not danmaged if chips of the sane size are stacked.
However, this configuration Ras 5 a drawback that a
process for formng gap is required, and accordingly
the yield of the chip is | owered. Moreover, the

' ' strength is reduced in the periphera
O o e e B b dlie Bt At sSrakrdy  piace a space

portio
athiqggﬁag,lang tgere were cases that nechani cal
Ay §eqbiedei padi e wdmdingged doe[0008le pmeskuce of
configuration with chips bonded in a back-to-back
the Gl shere ahe Pondhugnveneess trhat danlayredp ifochis of
chips can be stacked, that bunps are required to be
ot el zcherelsetirieds pEwvkoerDORRL 80:4Re1 §M-Prion has
directly to the substrate 15 and that the nodes for
a chrngeidingHadte £Lhimbddsd he, Substyal »s O
bet ween the two chips, requiring tv% q(ﬁgss %ééﬂfﬁ’ and
adeedErss1 A rdie handes ¢ f lip-chip and a wre
bonde?%hgﬁ ordér to éolgg?gﬂ%ﬂigbePgﬁﬁ?gPaﬁi%feover’ the
B oY t ' oses_a_.sem.conductor device in which
neg %ﬁgﬁgﬂi §rgbgggol§eﬁ?g3ﬁ390f%rt%?nﬁﬁ?%ﬁ@?%ﬂ%uﬂaﬁﬁ%ﬂﬁ of
ubsérate wherein el ectrode pads are forned in the

a )
ChS G BPSEUSEr T bheofnahéer Sdmteobbiickorsehioms] thépe were
el ectrode pads and the substrate are connected
caghRfotihtpbREhABiGRLedamand wasadheskdeihaytrehByhdgnga
t hi ckness of 25 pmor nore and 300 pmor less is
[OPRE&r posed

In the configuration with chips bonded in a back~to-back
fashion, there are inconveniences that only up to two chips
can be stacked, that bumps are required to be formed on the

electrode pad for bonding the chip directly to the substrate

_and that the modes for connecting the chip to the substrate

are different between the two chips, requiring two kinds of

bonders, a die bonder for a flip-chip. and a wire bonder.
In order to solve such problems, Patent Document 1
discloses a semiconductor device in which a plurality of

semiconductor chips are stacked on a substrate, wherein

‘electrode pads are formed in the peripheral portion of the

semiconductor chips, the electrode pads and the substrate are
connected through bonding wires, and an adhesive layer having

a thickness of 25 um or more and 300 um or less is interposed
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4 Dbetween the sem conductor chips. [0007] According
to the invention of Patent Docunent 1, it has

advant ages that chips of the sane size can be 5

t hree-di nensi onal | y stacked wi thout performng a
speci al processing to the chr'ps or inposing any
specific limtations on the sizes of the chips, the
| ocation of electrode pads or the Iike. However,
bstween tiee ashestyRahYSE &ﬁig&a.tent Docurent 1 10 is
formed by coating and curing a |iquid adhesive agent,
[6&&7; thi ckness and the region of the adhesive |ayer
are difficult to control, thereby causing probl ens

suchP@s the contapj nation of the substrate and the

seni CONTIET &R gbed%fév%lbtlﬁ?fé@éi Ratept Rermatitedi vet has
ent conposin% the adhesive |ayer and the 15

acf GagS ontheTt hechingkedsenthendustme chiipe [ 8808] be

Particularly, in the case where sem conductor chips

thﬁﬁ?“@ﬁ%@%@@ﬂﬁiﬁﬁngtachudth&h&b&t(¥%Efémmfﬁéoa,special
stable production problematically becones difficult,
prioweseianpte, tBO ¢lobps i ikpeeqnit LAY égﬁcpﬂé YiRStions -
wi re bonding on the upper surface of e
onS €k CONERIS L OF gﬁg[kﬂgﬁéj i of i hcrease
variation in the hei ght g etgggggﬁggo%gd%f%ﬁt%ﬁé%(Rids or
theng¢kgased variation in the height fromthe substrate

to the surface of the sem conductor chip in the
u st _layer, increased
PPerLive er, ys:uiceﬂ: e ad%esive layer in Patent Document 1

is formed by coating and curing a liquid adhesive agent, the
thickness and the_ regioﬁ of the adhesive layer are difficuit
to contrel, thereby causing problems such as the contamination
of the substrate and the semiconductdr chips due to bleeding
of the adhesive agent composing the adhesive layer and the

inclination of the stacked semiconductor chips.

- [0008]

Particularly, in the case where semiconductor chips are
stacked forming a multi-layer configuration, stable

production problematically becomes difficult, for example,.

| position recognition for performing wire bonding on the upper

surface of the semiconductor chipmay fail because of increased
variation in the height of the semiconductor device, increased
variation in the height from the substrate to the surface of .

the semiconductor chip in the uppermost layei:, increased
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5 inclination of the sem conductor chip in the
uppernost layer and the like. That is, in the case
where the nunber of |layers stacked is two, the
-above-nentioned vari ati ons a%g inclination do not
bri ng about serious concern; "however, as the nunber of
-5 the sem conductor chips stacked increases to 3 or 4
and so on, the above- nentioned vari ations and

1h0LE hBEEbAN. F NGt € s ddifiudbad that
difficult to stably produgé the g%n?@&ﬁﬁu&#%Pr é ayer

1 t I
ohg e |o008 10, Pohenty BN £ hEL 8 Fuyers

ndu tor s are stacked_ on a substrate and
Sé? ‘t’%f rjh%r?a&% Ot WiTtetP 41 &R asfopkeand inclination

dsemcg}nductor chips are electrically connected to the

LRt PEEE% BPBUEHS Porri h§omaeas; Whwesen, ans itheuhatbag of
| ayer 15 is formed between the bonding wire and a

the miesdmpnsiusrtashchips tsitieddndre sierdta s Wil € siddso on,
of the sem conductor chip to which the bonding wire

the aborveenteerti cHtids vaenh cOBAY A irdaviIGR ich PROAYSSY the
either, as described in aim1l1l in Patent Docunent

prbbllyn " anmnufaet urd ngy netihag of @, %l%&?ﬂ? tor 20 the

devi ce, conprising a sheet attachlng

se @@l g Y | fI AT AN g lgﬁﬁlatlng | ayer and an adheS|ve

| ayer 1s attached to a wa before divided into

[0%?@lconductor chips so that the insulating | ayer side
Jhe sheet is brought into contact with the wafer,

a di¥i ing step in which the wafer to
atent Document 2 discloses a semlconductor device in

which a plurality of semiconductor chips are stacked on a
substrate and electrode terminals provided in each of the
semiconductor chips are electrically connected to the
substrate through bonding wires, wherein an insulating layer
is formed between the bonding wire and a semiconductor chip

stacked on the bonding wire side of the semiconductor chip to

~~which the bonding wire is connected. This semiconductor

device is produced either, as described in Claim 11 in Patent

- Document 2, by “a manufacturing method of a semiconductor

device, comprising a sheet attaching step in which a sheet

comprising an. insulating layer and an adhesive layer 1is

' attached to a wafer before divided into semiconductor chips
' sQ that the insulating layer side of the sheet is brought into

-contact with the wafer, a dividing step in which the wafer to
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6 which the sheet is attached is divided into

sem conduct or chips by dicing and an adhering step in
whi ch the sem conductor chip, to which the adhesive

| ayer is attached, is adhered through said adhesive
" l'ayer to a sem conduct or chiﬁ el ectrically 5 connected
to a substrate by bonding wires"; or, as described in
Caim12 in Patent Docunent 2, by "a manufacturing

Rethed, ] r. device, .conprising an .

Cinsul ati ﬁféei@‘éégf‘l“fg‘%%%ﬁ%ﬁﬁgg%‘{%%# ﬁnﬁﬁisam&?nductor Chips
' .at j | ayer,, sheet conprising an insulating |ayer

of BUGIHY 284 SnATEH STarbie Wit e copnztor chip,
sem candyctor chi ps, an adhesive layer attaching step

&9 n‘”%ﬂh‘%?: (r]]%e #As i daviegulist avgakthpdr ast adhengd stiemugh

an_adhesi ve | ayer sheet conprising an adhesive | ayer
533 apdheRéet davies sy f aceemticonuehokheHiRs W i cally
| ayer sheet is attached of the wafer, a dividing step

canmesttiash tohe mabstrate Mhihdibey wWitdkali g, 1o | AYE i beq
sheet and the adhesive | ayer sheet are attached, 1s

idCiededipnie §ﬁ@§@%&iﬂ%’n§ai,pﬁgg%%&ié%% ntgrfrgq method

adhering step in which the sem or-c

; ' ' hed i dh d
ofWh CdediNeoRghes f’edé@i’ﬁ%ye'g:g{n%:t:tésaf%%npégﬁgégﬁr@?:i@gi gayer

t hrough sai d adhesive T@&
£ ric connected to a substrate by 20 bonding
2 %E?glyl‘g ?%%oﬁn |”’Er}“i‘i$l G8siPrBiatingt layer ishastaciomyrising
anIlaer IS, preferably a resin that has excellent heat

et S e S&xhf Bttt ghesk topt astiier Heforeawtiivamieat into

100C to 200C, especially a
semiconductor chips, an adhesive layer attaching step in which,

after said insulating layer attaching step, an adhesive layer
sheet comprising an adhesive layer is attached to the surfacé
to which thé insulating layer sheet is attached of the wafer,
a dividing step in which the wafer, to which the insulating
iayer sheet and the adhesive layer sheet are attached, is
divided into semiconductor chips by dicing and an adhering step
in which the semiconductor chip to which the adhesive layer
is attached is adhered through said adhesive layer to a
semiconductor chip elgctrically connected to a substrate by
bonding wires.”
[0010]

It is described that the insulating layer is preferably

a resin that has excellent_ heat resistance and exhibits less

plastic deformation at 100°C to 200°C, especially a
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7 polyimde-type resin. (See Paragraph 0060) It is
considered that an insulating |ayer conprising such a
resin is attached to a wafer by thernoconpression

using a roller or the |ike because the pressure
sensitive adhering 5 property is typically |low at room
tenperature. Accordingly, in the nethod described in
Caim1l of Patent Docunent 2, excessive pressure is

‘] t e hesive | ayer when the sheet

p?gﬁgbﬁgfngy%%er?%%ﬁraﬂgﬁﬁ ¥3§@9rﬁﬁﬁ PR&CAdhesi ve I ayer

i s at Qched to, the wafer, thereby sonetinmes inpairing

the 10t TRMEELLERE Ghasapinghbahiihgdiaye agmprising such
the thickness accuracy of the adhesive layer is
2 hparPets i dtEacRedalo asvafer hyatteetodomdriedsiidn using a
adhesi ve agent in Patent Docunent 1 described above,
rgldpreoprbdeciiba beobheﬁath@abkﬁsBﬁﬁ@nﬁénQEER%EUL&heging

because of increased variation in the height of the 1
pEsepe Condic tebhidenileel olvngf eass t\é?:? Ik 1 :
hei ght from the substrate to the it g%gedf Egordlngly,
i erhsoRaERsQr aeBkpiHA4t r most er, .Jncreased
i nclination of thelsgﬁiggngﬁgggrqqcﬁﬁ q¥%t$$%nﬁocument 2y
011] . 20 Furthernore,

- d I r.and the.Like. [ )
AR et iF BBElilﬁéé%i ¢ sdbesipg daver when the
s&b unent 2, .in %gich t he adhesive |ayer is attached
arter O PhESTRYUF AR MRS 1hyeiny slajtameined thiet afdesive layer
. considered that thernoconpression is perforned in
1513 HARHRS the Hanewrfer) ayberebgcanse tinesadhgsiiMeng the
| ayer. described in Patent Docunent 2
thickness accuracy of the adhesive layer. If the thickness

accuracy of the adhesive layer is impaired in this way, as the
case of the liquid adhesive agent in Patent Document 1 descrilbed
above, stable production problematically becomes difficult
because of increased variation in the height of the

semiconductor device, increased variation in the height from

‘the substrate to the surface of the semiconductor chip in the

qppermost layer, increased inclination of the semiconductor
chip in the uppermost layer and the like.
[0011]

Furthermore, in the method described in Claim 12 of
Patent Document 2, in which the adhesive layer is attached after
the insulating layer is attached, it is considered that

thermocompression is performed in attaching the adhesive layer

because the adhesive layer described in Patent Document 2
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S conprises a thernosetting resin and has no pressure
sensitive adhering property. Therefore, as the

manuf acturing nmethod described in Caim1ll, excessive
pressure is applied to the adhesive layer in
attachi ng the adhesive Iayer? thereby 5 soneti nes

i npai ring the thickness accuracy of the adhesive

| ayer and likely causing various problens simlar to

t 001 Nb , Patent Do t, 2,
clorsecaet e gouse LB G0y B oL ooUIENL 2.

( Par agr aph
.. preferred are thernosetting resins that are

a'!?r@%{’te{e%get%lpoap?%%m Ui PS5 | &S bih @ saapwieaber inghanethod
dcurgﬂi(fnd among them especially preferred is an epoxy
TSP Bwder tiHer exgies iy ss peeistiucedéscappl iedstonthe

the desired nelting and curing properties required
adhsrsitre laBendhesi #bthaling Ithd hednebest ve avayer difereby

hard, the bonding wire is crushed and danaged,
sonteTiess iimpahe iadhesie el aigleds SIS AL dH: adnesive

nature, there is a possibility that the chip may be
layeal ianed 1idkea yt ¢ ) Rl | r8 ol |

or the adhesi \yte 231%23%%%&%51 ggﬁlﬁ%%f&ﬂ%a%g&gos%ose
nodRd Gauses contamination of the bonding pad of the

upper chip. If the bonding pad is contamnated with

[05?% adhesi ve agent, wire bonding may fail or breaking
o %ﬁre is likely to occur. [Patent Docunent 11

Japﬁﬂese Pat ent Lai d- open
oreover, Patent Document 2 {(Paragraph 0063) describes

that "as the adhesive layer 6, preferred are thermosetting
resins that are melted to a liquid from a solid by heating and
then cured, and among them especially preferred is an epoxy
resin." However, there are no specific descriptions on the
desired melting and curing properties required for the
adhesive layer.
Iftheadhesivelayerishard,thebondingwireiscrushed
and damaged, whereas if the adhesive layef is simply soft in
nature, there is a possibility that the chip may be inclined
due to nonuniformity in pressure in bonding or the adhesive
agent may bleed out of the edges and causes contamination of

the bonding pad of the upper chip. If the bonding pad is

contaminated with the adhesive agent, wire bonding may fail

or breaking of wire is likely to occur.

[Patent Document 1] - Japanese Patent Laid-open




9 Publication No. H10-027880 [Patent Docunment 2]
Japanese Patent Lai d-open Publication No. 2002-222913
[ Di scl osure of the Invention] 5 [Problens to be Sol ved
by the Invention] [0013] Thﬁeobject of the present
invention is, in the above-rmentioned so-called "a
stacked type sem conductor device", as well as to
reduce the danage caused on bonding wires 10 in

P& ALK Pon 16 ?%i’f_hﬂp%ﬁé)é@ns resul ting from poor

accuracy in the ness of the adhesive |ayer
' the semnjconductor chips together, such as
[%é§%%§$§ﬁF?WFQ gg%eighgapﬁFeFﬁe semn BohelEt or delvdid;open
P riation in the height fromthe substrate to the
TRlet Gt NQNe%QQﬁié%%ﬁkﬁor chip in the 15 upper nost

| ayer, the inclination of the sem conductor chip of

[Rifc iqparanest ey dmwendtitdre] | i ke. [ Means to sol ve the
Probl enms] [0014] The adhesive sheet for dicing and

5  [Riichlearditng breelsatlive@l 120 the the-dt@sent i nvention
conprises a base material and an adhesive |ayer
[Oalzgasably | ami nated on said base material, wherein
sai d adhesive | ayer has a pressure sensitive adhering

o operty, SEhe eI T P osTor | hbVatheatvel Taydm the
abB@%QE%ntioned so-called “a stacked type semiconductor
dex}ice”, as well as to reduce the damage caused on bonding wires

10 - in stacking, to solve problems resulting from péor accuracy
in the thickness of the adhesive layer bonding the
semiconductor chips togethef, such as variation in the height
of the semiconductor device,rvariation in the height from the
substrate to the surface of the semiconductor chip in the

15 uppermost layer, the inclination of the semiconductor chip of
the uppermost layer and the like.

[Means to solve the Problems]
[0014]
The adhesive sheet for dicing and die bonding relating

20 "to the present invention éomprises a base material and an
adhesive layer releasably laminated on said base material,

wherein said adhesive layer has a pressure sensitive

adhering property at room température and a thermosetting

property, the elastic modulus of the adhesive layer before
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| _tétﬁ’éﬁlnéﬁg*ﬁ*ééﬁ%iﬁ AbiaXi9

10 thernosetting is 1.0 X 103 to 1. 0 X 104 Pa, the

melt viscosity at 120C of the adhesive | ayer before

thernosetting is 100 to 200 Pas, and the tine

required for the nelt viscosity to reach its mninmum

value is 60 sec or |ess whenlthe adhesive |ayer 5

before thernosetting is naintained at a constant

tenperature of 120C. [0015] In the present invention,

referaple that said adhesive |ayer has

, tand. @ e Hdtresithe mdDt layensity at
after energy beam curing but before thernosetting

1eRhF ik $hehadbedpes tiseerdbs Epibethed mdd ety 1FhEOO to 200
adhesi ve sheet for dicing and di e bonding of the

Ppresemndi tvent imn iensiidaldor 4sedrkor BeRdb89+9Nds reach
fixing chips in a stacked type sem conductor device.

186 rihetming, vd hee BN WRGHY 079 188N g Qf theaﬁhgggfg layer

type sem conductor device relating to preéesen
bé fisenti, ; i St onpri ses, ,attachi ng_
.mOéaQ%ﬁéﬁf?%rﬁ%iﬁéggxgﬁgﬁgﬁec88ﬁaﬁﬂé tempé&ature

t he adhesi ve sheet I'cln

'o q&gpﬁppd above to the rear surface of a sem conduct or
waf er

20 provided with sem conductor chips

“ﬁﬁgﬁtituting the second | ayer or an upper |ayer
thér'eof in the stacked type sem conductor device,

carrying out full-cut dicing of said sem conduct or

waf ef1t ¢ HEs et Hnviestddmesiive ilsayere fearabdiavittiaty said

i nto individual
adhesive layer has energy-beam curability, and the adhesive
layer after energy'beam curing but before thermosetting
exhibits the properties described in Claim 1.

The adhesive sheet for dicing and die bonding of the
present invention is suitably used for bonding and fixing chips
in a stacked type semiconductor dévice.

That is, the manufacturing method of the stacked type
semiconductor device relating to the present invention,
chéracteristically comprises, |

attaching the adhesive sheet for dicing and die bonding

described above to the rear surface of a semiconductor wafer

provided with semiconductor chips constituting the second

-layer or an upper layer thereof in the stacked type

semiconductor device,
carrying out full-cut dicing of said semiconductor wafer

together with the adhesive layer for dividing into individual
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11 sem conductor chips, picking up the sem conduct or
chip having the adhesive |ayer on the rear surface
fromthe base material, preparing separately a
substrate on which a 5 wire-connected sem conduct or
chip constituting the first lfayer is nounted, and
heating said substrate, enbeddi ng the adhesive |ayer
surface of said sem conductor chip into the wiring
aj.d.substrate, bringing into contact the

S%%%égﬁgggigie?g%%Fface with 10 the surface of the

sem conductor chip constituting the first |ayer,

curi iY-PHEGdR SRR Jemiciondwsited 1o iaf hewingetbenadiesive
[0016] In the above description, when the adhesive

- 13¥§%romaihe 15ean e gyt deant com athé ibyse thet arhelsi ve

layer is irradiated with energy beam before or after
ful | rgpadiiciang. skpagacblg menuf ggberi-agemetdipd Qhian  a
stacked type sem conductor device of the present

wimvendrimsttdd ksmibbghkarable S Lye pheet;
for dicing and dIiné bondi ng Zoék%rﬁ\/\g?@ﬁt?ggg?ﬁgcIgﬁgs?lrSt

et i, SRS PG S0 M grent e o
.Igge%&ggﬁggnhnv Q&éonadhgsﬁgg S %gghledségfgéSCkS% said
semiconductor chip into the wiring surface of said substrate,
bringing into contact the adhesive layer surface with
the surface of the semiconductor chip constituting the first
layer,

curing the adhesive layer thermally after the contact.
[0016]

In the above description, when the adhesive layer has
energy beam curability, the adhesive iayer is irradiated with
energy beam before or after full-cut dicing.

In such a manufacturing method of a stacked Lype
semidonductor device of the present invention, it is

preferable to use an adhesive sheet for dicing and die bonding

-~ in which the thickness of the adhesive layer is by 5 to 50 um

greater than the wire height.
[Effects of the Invention]
[0017]

The present invention, in the so-called “a stacked type
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12 sem conductor device", can reduce the damage
caused on bonding wres in stacking and al so sol ve
the problens resulting from poor accuracy in the

t hi ckness of the adhesive | ayer bonding the

~sem conductor chips togetheriZ2such as variation in the

5 height of the sem conductor device, variation in the
height fromthe substrate to the surface of the
] ., chip, in the uppernost |ayer and_the .
S|n£%§§@gﬁ%%98F%Pﬁ8 SR GFGUCEoT e Cifg diercaweed on bonding
L Upper.nos | ayer and the like, thereby contribute to
Jr%c}\ﬂ FG2CHeTquarft 3l andpheridde piroplefs resulting from
sem conductor 10 devices. [Brief Explanation of
PO awcTys e yFtgurle 1thFkpeds shibwheandadbesieveagdeaionding
for dicing anq die bonding relating to the present
theaaamticomdydiiqgurehills Ridye thshowud & Stel- 14t A€ in the
manuf acturing method 15 relating to the present
hdimtentifohe| 5egtitendlcEbg. ddvshaWs, 9pe, 51 6P 1A £l height
manuf acturing method relating to the presen
fﬂo&VQﬁE|Qﬁbskgbgﬁrﬁo4khg' u¥§aégog§ qgﬁf%é%ﬁéﬂh&ég%r chip

manuf acturing nmethod relating to t
a

o ' Fi gure Fi.g. .5 shows one exanpl e of
ol e BbERR s Ly bR e faadnas  6bch bos spytieRaductor
hgrese t invention. [Explanation of Synbols] [0019]

b A WPt léved endgthad thes bdwtieny contribute

‘to improving the quality and productivity of semiconductor

devices.

[Brief Explanation of Drawings]

[Figure 1] Fig. 1 shows an adhesive sheet for dicing and die
bonding relating to the present invention.

{Figure 2] Fig. 2 shows one step in the manufacturing method

- relating to the present invention.

[Figure 3] Fig. 3 shows one step in the manufacturing method

relating to the present invention.

[Figure 4] Fig. 4 shows one step in the manufacturing method
relating to the present invention.

[Figure 5] Fig. 5 shows one éxample of a stacked type
semiconductor device obtained by the present invention. |
[Explanation of Symbols]

[0019]

l..Adhesive sheet for dicing and die bonding
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13 2...Base material 3...Adhesive layer 4...Ring
frame 5...Sem conductor wafer 5 6...Sem conduct or
chip (chip to be stacked (the second | ayer))

10. .. Substrate 11, 13...Wre 12... Sem conductor chip
(bottomchip (the first |ayeff) [Best Mdes for
Carrying Qut the Invention] 10 [0020] Hereinafter, the
present invention is nore specifically explained with

of 0_f{he drawings. As shown in Fig. 1, an
%%géﬁ@ég% %%% for dicing and die bonding 1 relating

to.the, present invention conprises a base 15 materi al
32£@HﬁF%§%aﬁ%%%¥ve | ayer 3 rel easably | aninated on the

base material 2. The adhesive sheet 1 may be any form
4Ry Bmame tape form a | abel formand the |ike.

Herei nafter, the base material 2 and. the adhesive

S ggrercorBlwrtmy ndifédual |y expl ai ned. 20 "Base materi al
2" As the base material 2 in the adhesive sheet 1,

6.1$wiicconm- e usaeh (fcﬁ&pe?ﬁéni@éesta%l{%d MPUCRBSHY 1ayer))
pol yethyl ene film pol ypropyl ene film polygutene
1d.iduBsQlpbut adi ene film  pol ynet hyl pentene film
pol yvinyl chloride film vinyl

11, 13.Wire

12..Semiconductor chip (bottom chip (the first layer))
[Best Modes for Carrying Out the Invention}

[0020]

Hereinafter, the present invention is more specifically

- explained with reference to the drawings.

As shown in Fig. 1, an adhesive sheet for dicing and die
bonding 1 relating to the present invention comprises a base
material 2 and an adhesive layer 3 releasably laminated on the
base material 2. The adhesive sheet 1 may be any form such
és a tape form, a label form and the like. |

Hereinafter, the base material 2 and the adhesive layer
3 are individually explainéd.

"Base material 2"

As the base material‘z in the adhesive sheet 1, there

may be used, for example, a film such as polyethylene film,

polypropylene f£ilm, polybutene film, polybutadiene film,

B polymethylpentene f£ilm, pquvinyl chloride film, Vinyl
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14 chloride copolyner film polyethylene
terephthalate film polyethylene naphthalate film
pol ybutyl ene terephthalate film polyurethane film
et hyl ene-vinyl acetate film ionomer resin film
et hyl ene- (meth)acrylic aci dléopolymer film 5
et hyl ene- (neth)acryl ate ester copolyner film
pol ystyrene film polycarbonate film polyimde film
uororesin film_..,and the like. A crosslinked film
© étellurlecg ?rgk}og%%rbélg%d.melﬁ{ﬁtt drene, fenRnidital 349 nfilm,
t.hereof maybe used. Moreover, such a filmnmay be a
PQLY; T PRPRThalebeodddmi |pnlabuhy lepegueetepithaiate
In the case where the adhesive |ayer 3 described |ater
Tl pghvuteltheaei Hllt) ethwlablee viaylransparett 1, | Bner
" a colored transparent filmis selected. [0021] In the
regpelouf élng i ngtivel dwe- afie 8h 5261 $ONEUGAK dB¥bEEymd? £ilm,
relating to the present invention, as described |ater,

ethiye chrsemdt)&drdl1 a¢ AN L he €§E§§%ﬁ|§£| G, S@d%sptyrene

releasably |am nated so that is plrc

remal ned sticking on ear s
0 hi urppse, the surface tension of the 20

angu?Pécg§gg'th %%%%?ﬁﬁ?%??a.l%@cﬁﬂﬁ%ﬁﬁﬁrﬁ?XM%hﬁth@ used.

F agEesive Ia§§r 3 is preferably 40 m\NVmor |ower, nore
ULFBFEr b3 PatRdnf 1 bR iheweof Bapdrs ubky . prédeeaity, 38ch
n\Vmor |ower. A base material having such a | ow

a Lk gy bensi brasapabendbfhimed: kbylosedetilngAmn opaque
~appropriate material or by applying rel easing

film. In the case where the adhesive layer 3 described later

‘fiﬁ.h?anm?cQ&?BSEgEEefi%g, f;%h%{lu h%ﬁ.ﬁg@:gi%fucl?ﬁ e%ﬁfrb_film

is light {ultraviolet)-curable, a transparent film or a
colored transparent film is selected.
[0021]

In the manufacturing method of a semiconductor device

~relating to the present invention, as described later, the base

matgrial 2 and the adhesive layer 3 are releasably laminated
so that the chip is picked up from the base material 2 with

thg adhesive layer 3 remained sticking onto the rear surface

~of the chip. For this purpose, the surface tension of the

surface of the base material 2 contacting with the adhesive

layer 3 is preferably 40 nN/m or lower, more preferably 37 mN/m

or lower, especially preferably 35 mN/m or lower. A base

material having such a low surface tension can be obtained by

selecting an appropriate material or by applying releasing




10

15

20

15 treatnent in which the surface of the base

material is coated wth a rel ease agent such as a

silicone resin, an alkyd resin and the like. [0022]

5 The filmthickness of the base material 2.is

typically 10 to 500 pm prefiérably 15 to 300 pm
~especially preferably approximately 20 to 250 pm

"Adhesi ve Layer 3" The adhesive layer 3 has a pressure

itive, adherin [ opert room tenperature,
LA et g mﬁaf- Jg%c %ft@ealaﬁ/e M e Had éﬁe‘?‘?ﬁted
peam curability. [C0023] In the adhesi ve sheet 1 of the
Wi F s die iaffeneDsRt $weh wdwesillécbagerein,s apsedkipdthesin
for fixing a wafer in wafer dicing 15 and eventually

amppnieheglike. seni conduct or chi ps together. Especially,
in the manufacturing nethod of a stacked type

[ tonduct or devi ce of the present invention
described later, a sem conductor wafer is diced while

fi xednu tﬂil&nh@hilgﬁﬁéb¥ Sﬁﬁ a(lﬂ] ﬁ%b&%?ggﬁnbl s acox}azt%ally

sem conduct or chip havi ng esive
1d €3 53 t he base
t he adhe&ﬁl %y%#gé face %b Emseﬁ?%%ﬁ&ﬁiﬁ¥ﬁpﬁﬁﬁﬁfé£ly
ra dinto the Wi ring surface of a
apgubg%% 0350 gbot g%ﬁr Mfg the surface of the adhesive
..layer. 3 into contact wth a surface of a
SeGRddEYSE @i p constituting the first

The adhesive layer 3 has a pressure sensitive adhering
property at room temperature, a thermosetting property and

preferably also has energy beam curability.

[0023]

In the adhesive sheet 1 of the present invention, the -
adhesive layer 3 is used both for fixing a wafer in wafer dicing
and eventually bonding the semiconductor chips together.
Especially, in the manufacturing method of a stacked type
semiconductor device of the present invention described later,
a semiconductor wafer is diced while fixed with the adhesive
sheet 1, subsequently a semiconductor chip having the adhesive
layer on the rear surface is picked up from the base material,
and the adhesive layer surface of the semiconductor cﬁhip is
gradually embedded into the wiring surface of a substrate so
as to bring the surface of the adhesive layer 3 into confact

with a surface of a semiconductor chip constituting the first
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16 layer. At this tinme, the wring surface is heated
to a tenperature slightly higher than the nelting
poi nt of the adhesive |layer and not higher than the
curing tenperature. For this reason, if the adhesive
| ayer is too soft, the accurhdéy 5 in thickness of the
adhesi ve | ayer may be decreased. [0024] Therefore, in
the present invention, the elastic nodulus of the
lthesiyg I%éer 3 before thermpsetting is 1,0X103 to
0 x AbotRas pridter ablhy viripox stgFacs Sisohxeted to a
Pa. Note that the 10 el astic nodul us of the adhesive
tqmpegia taies Sygleghir eyl highenCthby bbengeatdygamodnt of the
viscoel asticity neasuring apparatus at a neasurenment
adhegduentyyef ahdHzot Wiehetrheh®h abkicommdpt sfpefattihe., For
adhesive |l ayer 3 before thernposetting falls within the
thdlsoveasangei £t fige agiiess e | @nRSr 1S BBL 8281 I dhe accuracy
deformed in 15 manufacturing a stacked type
inSemicanduat [ h C Cy
"t hi cknegg’gofe A %gl\éagﬁé%%gé’% gﬁ‘é@%i ey bel §,«e%2§§sef10025]
[Oba4@ressing for adhering of the sem conductor chips,
it "the adhesive layer 3 is too hard, the wire may be
crusgﬁd 0£ 20 .broken. On the other hand, if the ,
adhes'VES TRt 13 FRe®yessartt Invaet bamedihpes]astic modulus
fluidized, causing various problens resulting from
of jdvt adbegigeyl éver Febeliorkngssrmod s 4 thei rarlhaes] vexliayen. 1.0
Therefore, the adhesive layer 3 in pressing for
X Befheni ngreferthd ysanicendicter s chipso® bhat istet BRat the
adhesi ve | ayer 3 before
elastic modulus of the adhesive layer 3 is measured at 100°C

by using a dynamic viscoelasticity measuring apparatus at a
measurement frequency of 1 Hz. When the elastic modulus of
the adhesive layer 3 before thermosetting falls within the
above range, the adhesive layer is not readily deformed in

manufacturing a stacked type semiconductor device and the

- accuracy'in the thickness of the adhesive layer is maintained.

[0025]

in pressingr for adhering of the semiconductor chips, if
the arc.lhesive layer 3 is too hard, the wilre may be crushed or
broken. On the other hand, if the adhesive layer 3 is too s_bft,
’Ehe adhesive is fluidized, causing various problems resulting
from poor accuracy iﬁ the thickness of the adhesive layer.

Therefore, the adhesive layer 3 in pressing for adhering of

the semiconductor chips, that is, the adhesi‘ve layer 3 before
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17 thernosetting, is required to have an appropriate
nmelting property. [0026] For this reason, the nelt
viscosity at 120C of the 5 adhesive |ayer 3 before
thernosetting is 100 to 200 Pa-s, preferably 110 to
1190 Pa-s. Note that the nelti¥iscosity at 120C of the
adhesive layer 3 is neasured by using a dynamc

vi scoel asticity measuring apparatus at a neasurenent
er, when the adhesive

SHUE ; 1.Hz. 10 .Moreoqv
t%%yer e %?é’tﬁgr§gggﬁfﬁﬂg%oiQQﬁﬁrﬂ%ﬂ?@ﬁF%ﬁr%ﬁte melting
constant tenperature of 120C, the tinme required for
PEGRS el 1 viscosity to reach its mninmmvalue is 60
sec or less, preferably 50 sec or |ess, nore
[Qﬁ%ﬁbrably 40 sec or less. An adhesive containing a
polymer in the 15 conposition takes tine to attain
uni f diom tghis wéssasj t ¥hé nmelbevibebeisanphe 18k Wiehhe
~the tenperature is high. Therefore, when the
adhenyieratluryeet s31 Pereas edhaptosBEP; HBI HLahped (LonRslARt,.
the viscosity of the adhesive agent™is gradually !
éeereaseds 1o . pSloice siye has.a . -
P §d1 3 oHpWeY8h. pSi ! Ntogg adhe ltﬁ?ym‘iaiErxéJa%%%SJ_ty at

t hernosetting property, the VI'SCoSI
12\Wekh ki 0. thernosetting. Note that the tine ,
r equ?%egll? gé}]&lfl%%‘?r%ﬁam%%’o§?t Peafuisdcty 5 dysanic
1.0i vaL%e for the adhesive |ayer 3 is nmeasured by

NI
VAEEP RGOS h Gy hidni PSR GE%as ARRa R s ua t ngaap peesuusment

at a nmeasurenment frequency of 1 Hz.
frequency of 1 Hz.

Moreover, when the adhesive layer before thermosetting
is maintained at a constant temperature of 120°C, the time
required for thé melt viscosity to reach its minimum value is
60 sec or less., preferably 50 sec or less, more preferably 40
sec or less. An adhesive containing a polymer in the

composition takes time to attain uniformity in viscosity in

.thewholesampleevenwhenthetemperatureishdgh. Therefore,

when the temperature is increased and then maintained constant,
the viscosity of the adhesive agent is gradually decreased.
However, since the adhesive has a thermésetting property, the
viscosity increases with time due to thermosetting. Note that
the time required for the melt viscosity at 120°C to reach its
minimum value for the adhesive lafer 3 is measured by using
adynamicviscoelasticitynmasuringapparatusatzameasurement

frequency of 1 Hz.
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18 [0027] When the adhesive |layer surface conmes into
contact with the heated wire, the adhesive layer is

| ocally heated and the viscosity locally decreases

only in the adhesive layer close 5 to the wre.
Consequently, the wire is quil@kly enbedded into the
adhesi ve | ayer, thereby reducing the damage of the

wire. To the adhesive area far away fromthe heated
[¢6%§ and from the heated chip body, heat is

Pahmitted with del ay, and the viscosity in this
portion is not substantially decreased till 10 the
adhesTRaR Ithpepdheattiesl ater senifearduches oftig chadyct with
Thus, the wire is not damaged and the deformati on of
thdagicie windhebhe eadlers e Miaviar 1edloACTOY dic2@ad ahRethe
possibility of trouble such as the bl eeding out of

- vidwoadhe siose 1i1s; a@&uégéesasﬁlyhfntﬂﬂe_c'&%%%ig%gg%ea &ose

t he adhesive | ayer can be 15 maintained. |
t Fithihe re,cd e [ t] St adhesi,ve . .
| ayer Eéﬁgrmy Chdglbeécﬂngetrp%lﬁf'y%gl tﬂé?%ois%t |lr(1:g£|¥r8 ?géegujtnto
g m ilit In this case, th )
e e D A SR i o g 1R E6eOT e wive.

refer to those after energy beam curing and before :
o %&‘Fn& g@?ilﬁ’& a¥fig h8hedVe¥ fhyertBepkeited |wire and from

conprises a pressure sensitive adhesive conponent (A)
thengeatederivR dodmghesipbaeitangre) t taxd esténtedby, and the
.components and preferably contains an enerqgy
viscosity in this portion is not substantially decreased till

the adhesion layer reaches the semiconductor chip body. Thus,

the wire 'is not damaged and the deformation of the whole

adhesive can be minimized. Accordingly, the possibility of

trouble such as the bleeding out of the adhesive is reduced

and the thickness accuracy of the adhesive layer can be

'maintained.

[0028]

Furthermore, in the present invention, the adhesive
layer 3 may have not only a thermosetting property but also
engrgy beam curability. In this case, the abdve—mentioned
properties of the adhesive layer refer to those after energy
beam curing and before thermosetting.

The adhesive layer 3 basically comprises a pressure

sensitive adhesive component (A) and a thermosetting component

(B) as essential components and preferably contains ah energy




10

15

20

19 beam curabl e conmponent (C), and where necessary,
other additives (D) are blended. [0029] Hereinafter,
the conponents (A) to (D) are explained. 5 "Pressure
Sensi ti ve Adhesi ve Conponent gA)" Typical ly, an
acrylic polymer is preferabl y2used as the pressure
sensitive adhesive conponent (A). The repeating unit
of the acrylic polyner i ncludes a repeating unit
am_vng fi nmeth) acryl ate ester nononmer or a
215 .C@méi’ DN dérirvahde. WIRe ( RECRPSa&wyl j ether
d ester nmononer used here includes a cycl oal kyl
%I heaicky) e eanded(meth) acrylate, and an al kyl
(neth)acrylate in which the alkyl group has 1 to 18
[@#%bn atons. Among them an especially preferred one
is an alkyl (nmeth)acrylate in which the al kyl group

has Hdreilkfizrgatben ca@heritef (@Xapp! ep) ”Efé‘yexplalned
acryl ate, nmethyl nethacryl ate, ethyl acrylate et hyl

mmevls%tr%mqr@ﬂdhmw yl et hacryl ate,
butyl acryl ate, butyl e%acr (g{gHEndq??e i ke. As

-the ¢ ry eri vative, t
rent (Ohadm RS 5%%61%3%1"10 Saolezw “%aaﬁ@w@gt e che
re%d the |ike.. % agL Particul arly, the acrylic
PrSPEMECABTYS € SIVEI SRIARRIE T rdPh) %Gyrapeaﬁhng unit
a d at | east one kind of alkyl (nmeth)acrylate unit.
of| hhe RS whke PolEegohnehtides @ Heepeating unit derived from

a (meth)acrylate ester monomer or a (meth)acrylic acid
derivative. The (meth)acrylic acid ester monomer used here
includes a cycloalkyl (meth)acrylate, benzyl (meth)acrylate,
end an alkyl (meth)acrylate in which the alkyl group has 1 to
18 carbon atoms. Among them, an especially preferred one is
an alkyl (meth)acrylate in which the alkyl group has 1 to 18

carbon atoms, for example, methyl acrylate, methyl

methacrylate, ethyl acrylate, ethyl methacrylate, propyl

acrylate, propyl methacrylate, butyl acrylate, butyl

methacrylate and ‘the like. As the (meth)acrylic acid

derivative, there may be mentioned, for. example, glycidyl

(meth)acrylate and the like.
[0030]

Particularly, the acrylic polymer .preferably contains
a glycidyl (meth)acrylate unit and at least one kind of alkyl

(meth)acrylate unit. In this case, the content of the
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20 conponent unit derived from glycidyl

(nmeth)acrylate in the copolyner is typically O to 80%
by mass, preferably 5 to 50% by nmass. The

i ntroduction of a glycidyl group inproves

conpatibility with an epoxy 2&sin used as a
thernosetting 5 conponent descri bed bel ow and

i ncreases Tg after curing, thus inproving heat
resistance. It is preferred to use, as the alkyl
COMBPREREr YRatedeREVAGI fraBt HLacigllvat dnebhhgtrylate in the
(nmeth)acrylate, butyl (nmeth)acrylate or the I|ike.
crupieer 1sweypicdhidr xyb §08upycmad R Himg aTRRAES to 50%
such as hydroxyethyl 10 acrylate is introduced, it
bpeaasas eaklyet anceptuetibhe o@dae@ilﬁeri@%& t-ddpf improves
adherend and cohesi veness. [0031] The wei ght. average

combLEUb Al i W@i ghtnobnt REAGH Wéscinlg%o%cgqsliss?t gﬁ%%rg{x)%%%’%’ing

100000 or nore, nore preférably
S fd t )," The thernosetting .
e RO et Ap e P A b ogiRg, thus
. W ner beam but forns t hr ee- di nensj onal '
1l % T GRETFHAHGE 1 0 T MRINTARr ARsbrneiamgie the
uch a 20 thernosetting conponent (B) is generally
aﬁ@ﬁposeﬂ“?ﬁh)écrﬂfﬂéﬁﬁ}set mefghylesi n(meigh asrwedey,  ethyl

phenol , resorcinol, urea, nelanm ne, furan,

(metdutasgratled epobpdstler(meshl) imcmyd azed orhehki keke andnacther,
sui tabl e hardeni ng accelerator. A variety of such

whteine b Dt ¢t Yy gronpe-rent-s 1Al 8 gkieNbne AR AR L Hdroxyethyl
publicly known
acrylate is introduced, it becomes easy to control the
adhesiveness to the adherend and cohesiveness.
[0031]
The weight average molecular weight of the‘écrylic

polymer is preferably 100000 or more, more preferably 150000

to 1000000.

‘“Thermosetting Component (B}”

The thermosetting cdmponent (B) has a character that it
is not cured with energy beam but forms a three-dimensional
network to tightly bond to an adherend upon-heatiﬁg. Such a
thermosetting component (B) is genérally' composed. of a
thermosetting resin such as epoxy, phenol; resorcinol, urea,

melamine, furan, unsaturated polyester, silicone and the like

and a suitable hardening accelerator. A variety of such

thermosetting components are known, and various publicly known
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21 conventional thernosetting conponents may be used
W thout particular limtations in the present
i nvention. As an exanple of such thernosetting
conponents, there nmay be nentioned a pressure
sensi tive adhesi ve conponent 2tonpri sing 5 an epoxy
resin (B-1) and a heat activated |atent curing agent
for epoxy resins (B-2). [0032] As the epoxy resin
éB-%%,,various publicly known conventional epoxy
COREEEIORG: bEhasBaASe TyBRgarrypponents mbY freefisradedii thout
use an epoxy resin having a weight average nol ecul ar
Pttt lay appidritianel yir300heo R20EntanthvéntSon. As an
particularly preferred to use a blend of an epoxy
exagYe tbat sishl ituehddetanmy deBAPYREAALE AMEASHEy be
wei ght average nol ecul ar weight of 300 to 500,
meﬂfﬁfcﬁ‘[eip|a¥p§§95h9e%s%@%ﬁ%sﬁ%%oﬁgé%gﬁ: hc%tméalrsising
as a wel ge

solid in an ordinary state an aver

| i f 000, . pref erabl y 500
Y Bty BV A o G el b oy b agent

' raply used _in.the present invention is typically
fo%é%%%> O&%ﬁﬁpgqﬁBAg)such epoxy resins, there maybe

[Ogﬁghioned, specifically, a glycidyl 20 ether of

Hénol s such as bi sphenol A, bisphenol F, resorcinol,
phenyl novol ac and cresol novolac; a glycidyl ether of
al coh8l stheuepoxy buesimdi @-1)pol yatrhyphene @ yicaly ardown
pol ypropyl ene glycol; a glycidyl ether of a

conurbbiphalt agiokysusds s phbPabiec uad d, TeoRdha)iCit is
acid and tetrahydrophthalic acid; a

preferred to use an epoxy resin having a weight average

molecular weight of approximately 300 to 2000, and it is
particularly preferred to use a blend of an epoxy resin that
is liquid in an ordinary state and has. a weight average

molecular weight of 300 to 500, preferably 330 to 400, and an

© €poXY resin that is solid in an ordinary state and has a weight

average molecular weight_of 400 to 2000, preferably 500 to 1500.
The epoxy equivalent weight of the epoxy resin preferably used
in the present invention is typically 50 to 5000 g/eq. As such

epoXy resins, there may be mentioned, specifically, a gljcidyl

ether of phenols s‘uch'as bisphenol 3, bisphenol F, resor.cinol,

phenyl novolac and cresol novolac; a glycidyl ether of alcohols

such as butanediol, polyethyléne glycol and poiypropylene

glycol; a glycidyl ether of a carboxylic acid such as phthalic

acid, isophthalic ac'iq and tetrahydrophthalic acid; a
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22 glycidyl-type or an al kyl gl ycidyl -type epoxy resin
in which an active hydrogen bonded to a nitrogen atom
in aniline, isocyanurate or the |like is substituted
with a glycidyl group; a so-called alicyclic epoxide
~such as vinylcycl ohexene 5 dizepoxi de, 3,
4- epoxycycl ohexyl nmet hyl - 3, 4-di cycl ohexanecar boxyl at e,
2- (3 4- epoxy) cycl ohexyl -5, 5-spiro (3, 4-epoxy)
i% hexane-m di oxane in which epoxy groups are
I HELBdLCEYPef BE @Rawbel ghycidxl d vhe ereanbarsdar banwhich
doubl e bonds in the nol ecule. 10 Modreover, there nmay
aRe agddea hiidnyad apentadié@neo skeiletm;rgecmr&@nmﬂg 8R9XY¥Yne,
resin having a dicycl opentadi ene skeleton and a

_ 1seayamuﬁaeeanytgéoyﬂkéHjﬁ@ﬁbgﬁiﬁﬁﬁé&huhﬁp%eréégﬁﬂ%Bgfgup;

them in the present invention IS pre

aus-adi engl Ctg,@g g t epa resin n
o- cresoﬂiﬁgvgggb tygg e%%§§§¥é5|%ﬂg} %theﬁSV EycIthexene
Agstype epoxy resin. One of these epoxy resins
can e used al one or tmo or nore kinds thereof may be

The heat activated

|nat| 003
3 gjci’ﬂ’c t‘f*bifl e?zo ;Fllrfébéqlr@leﬁ%lez)arb@wh%t@e
é%curln agent that is not reacted with an epoxy
97 SROXIGH G kahserltUr & 1o zact3 Viategb®yy) dyvediohieg athe -m-
a tenperature higher than a certain tenperature to
dijozase whtwhich EPOXY groups are introduced, for example, by

oxidizing carbon-carbon double bonds in the molecule.
Moreover, there may be used a dicyclopentadiene
skéleton—containing €poxy resin having a dicyclopentadiene
skeleton and a reactive epoxy group in the molecule.

[0033] |

Among them, in the present invention, it is preferred

to use a bisphenol-based glycidyl-type epoxy resin, an

o-cresol novolac-type epoxy resin or a phenol novolac-type

epoxy resin.

| One of these époxy resins can be used alone or two or
more kinds thereof may be used in coﬁbination.
[0034]
The heat activatedrlatent éuring agent for epoxy resins
(B-2) is a type of curing agent that is not reacted with an
epqu.resin at room_temperatﬁre but aCtivated by heating to

a temperature higher than a certain temperéture to react with
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23 an epoxy resin. As nethods for activating the heat

activated |atent curing agent for epoxy resins (B-2),
there are a method of form ng active species (anion

and cation) through chem cal 5 reaction induced by

heat; a nmethod in which the &dring agent (B-2) ,

which is stably dispersed in the epoxy resin (B-1)

around roomtenperature, becones conpatible with or
aﬁoé$g£ kgsige epoxy resin at a higher tenperature to

Inftrate curing reaction; a nethod using a curing

agent includeg in nol ecul ar 10 sieves, which | eaches

to intyiBEERCYFi AGTr 8&&ivakiRg £he dreat eapeivated; latent

nmet hod using mcrocapsules; and the like. [0035] One
CHfinhergempafotcepoay edes titentBed) j nghagentsef 8rmethod of

epoxy resins may be used alone or two or nore kinds
Lorreienfactibvenypdel ¢s e (ah Mok 0shi Nakt 08n ) APRPGuEHeS enical

di cyandi am de, an i m dazol e conpound or a m xture
rdeherienf ishespeeiahbyt;PEeherksg. inTgﬁli%%a%yggéh}.‘%&dagent

| atent curing agent for epoxy resin

( E;ggr)t,i #Reen aRoyea1 f%giégb%?ls Ly us %g)gaéé)qgﬁ{r %é iign S@r._gg 1Wund

to 20 parts by pretrerab
‘ Lally. preferably 1 to 10 parts by mass, |
TR R oTESpatttes’ PRGG SR CONBFEARE BEChnar cholgbFesim the
%B-l). " Ener Beam Cur abl e Conponent (C)" The
F &Hés?%%l$a§8¥ pr &Fshed ytesrprrtuseartenéngyiate curing

reaction; a method using a curing agent included in molecular
sieves, which leaches to initiate curing reaction at a high
temperature; a method using microcapsules; and the liké.
[0035]

One of these heat activated latent-buring agents for

epoxy resins may be used alone or two or more kinds thereof

may be used in combination. Bmong these, dicyandiamide, an

imidazole compound or a mixture thereof 1is especially

preferred.

'The'heat activated latent curing agent for epoxy resiis
(B-2) as mentioned above is typically used at a ratio of 0.1
to 20 parts byrmass,_preferably O.$to 15 parts by mass,
espécially preferably 1 to 10 parts by mass, with respect to
100 parts by mass of the epoxy resin (B-1).
“Energy Beam Curabie Com?onent {cy”

The adhesive layer preferably comprises an energy
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24 beam curabl e conmponent (C) bl ended therein. Since
the adhesive force of the adhesive | ayer can be
reduced by curing the energy beam curabl e conponent
(©, the interlayer. separation between the base
material and the adhesive | aydr 5 beconmes possible to
be readily carried out. [0036] The energy beam
curabl e conponent (C) is a conpound that is
b ol yneri.zed and cured upon irradiation with energy
FANT SN © aSHRORERTol €)1 i Bhended edhessia .beafiang the
the |ike. As the 10 energy beam pol yneri zabl e
advppoimdorarepd bhy athesive lagpecihncsd Ingdmrdabyyticing
conmpound such as trinethylol propane triacrylate,
thet rareatlyy| beamt haneabebr aestyddres (egnt aeh¥t hintOti1ayer
‘triacrylate, dipentaerythritol nonohydroxy
sqraaaETy baltte i RERLE 38K, ite@; JRexAac -
. 1,4-butyl ene 15. gIycgﬁﬁﬁ%g%f$ﬁéfg,é§$6g%%iéﬁgﬁﬁ%ﬁe layer
bed Iﬁygg- agl.ycol .diacryl ate,
olo?g{)ée/ster 15)3‘%'%3{2%@ gr%dejt%f%ncgarrgl@r%;l té-type
[0@3Egoner, epoxy-nodi.fi ed acrylate, polyether acrylate
and "ol i go(itaconic acid) Such conpounds have at | east
one @glynerizable doubl e _bond in the nol ecule and 20
t ypi CAFISPHH® PEaeF ghab a9 craonaaitedG) ars wetgpowid that
. 100 to 30000, preferably approximtely 300 to 10000.
1s[rpBeHiAacherd ety ethupheri exadis e of wihe cererogybdeamuch
pol ymeri zabl e conpound, a di cycl opent adi ene
as ultraviolet light, electronic beam and the like. As the

energy beam polymerizable compound, there may be used,
specifically, an acrylic compound such as trimethylolprbpane
t?iacrylate, tetramethylolmethane tetraacrylate,
pentaerythritol triacrylate, dipentaerythritol monohydroxy

pentaacrylate, dipentaerythritol hexaacrylate, 1,4-butylene

. glycol diacrylate, 1, 6-hexanediol diacrylate, polyethylene

glycol diacrylate, oligoester acrylate, a urethane

- acrylate-type oligomer, epoxy-modified acrylate, polyether

-acrylate and oligo(itaconic acid). Such compounds have at

least one polymerizable double bond in the  molecule and
typically have_a weight average m'o.lecul-ar’ wei'.ght -of 100 to 30000,
preferably approximately 300 to 10000.
[0037) |

Further, as another example of the  energy beam

polymerizable compound, a dicyclopentadiene




10

15

20

25 skel et on-cont ai ni ng conpound and the |ike may be
used. The energy beam curabl e conmponent (C) is used at
aratio of 0 to 50 parts by nass, preferably 1 to 30
parts by nass, especially preferably approximtely 2
to 20partsbymass, with 5 respéct to 100 parts by nass
of the total of the conponents (A) and (B) described
above. [0038] The adhesi ve conposition containing the
?nfr%¥ beam curable conponent (C) as described above

ST R LA HBI Y r affRR ek and htlemelrigee besimbe used.
Specifically, ultraviolet light, electronic beam and
t he 1Th&eearsgiseeansutad leneogyoheam (C)\WAenused at a ratio
ultraviolet light is used as the energy beam adding

ofa pHot Gfolpprtrs byt weis si, NpreEe@EoMBY 17 JUSE $HEts by mass,
pol yneri zation <curing tine and irradi ation dose. 15

e 4039 1 ASp SHEBr 8bP YRR ARESH A %% i(ﬁ"r'?‘gir%‘sgéy nbBE" Grith

may be mentioned, spécifically,” benzophenon

regRlaPhenane, sheRzoLy, maQSr%?: Ehgte*]t;lcg %11 gcté g{ﬁ%bceorﬁzp%n%nts

ethyl ether, benzoin”i sopropy

Ahs Vi€ r..;henzoin benzoic acid, benzoin 20

(r%e%%;jlt %én?%%tcé{l%oeéﬁf&oﬁ{edi methyl ketal, 2, 4-dinme

[Otgﬁlthioxanthone, a- hydr oxycycl ohexyl phenyl ket one,
Q le di phenyl sulfide, tetranethylthiuram

monosul fide, azobisisobutyronitrile, benzil
di beR2§| adbeadwey|comm@sstliomoamiiraaiqiiirmpneh@ndnergy bean

curable component (C) as described above is cured by'
irradiation with energy beam. Specifically, ultraviolet
light, electronic beam and the like are used as. the energy beam.

When ultraviolet light ié used as the energy beam, adding
a photopolymerization initiator may reduce the polymerization
curing time and irradiation dose. |
[0039]

As such a photopolymerization initiator, there may be
mentioned, specifically, behzophenone, acetophenone, benzoin,
benzoin methyl ether, benzoin ethyl ether, benzoin isopropyl
ether, benzoin isobﬁtyl ether, benzoin benzoic acid, benzéin

methyl benzoate, benzoin dimethyl ketal,

2, 4—;1imethylthioxanthone, a-hydroxycyclohexyl phenyl ketone,

benzyl diphe_nyl sulfide,' tetramethylthiuram monosulfide,

azobisisobutyronitrile,‘ ben_zil, dibenzyl, ' diacetyi,

B-chloroanthraquinone - B o and
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26 2,4,6-trinmethyl benzoyl di phenyl phosphi ne oxi de.
[ 0040] The photopol ynerization initiator is preferably
used at a ratio of 0.01 to 20 parts by nass,
preferably approximately 5 0.1 to 15 parts by mass,
with respect to 100 parts by2@ass of the energy beam
curabl e conponent (C). "Oher Conponents (D)"
coupling agent (D) nmay be bl ended in the adhesive
Igygr. The coupling agent (D) preferably has a group
realT FrEnarkhlbanz ey tdrh¢oniphospune ot adeaed i n the
corrgonents (A to (C, preferably in the conponent
][0041] It is believed that the organic functional
group in the coupling agent (D) is reacted with the

t her riisebhbhgpolbmeonpRanest (1B {Sspetis a‘ét’lh AL 3akY o ¢

~an epoxy resin) during curing reaction, us i nprovi ng

a adReY YENEsSs1 dELPBVAPLs! 'n'?‘atsa%1 %r%?ﬁgﬁ &%%@%ﬁgately

resi stance (wet heat resistance

0] tlh%oh?ng 5?%5%3?%}%)%59]: wtgh %égggggg%gyéﬁ{ p@§t|sa]qg mags of

: COUp |n agent

+reouR! ent) referable internms of its
versa 3315559 EnEPIPORRR T HEN-i ke. The coupl i ng
agent ) nentloned above is used at a ratio of
Qttg‘ﬁl CQWO@eIlttso (2o~ parts by mass, preferably 0.3 to

Rarts by mass, especially preferably 0.5 to 10
par szmsplrmaag«mt HDi¢speg betlol ddedahtthe adhesive layer.

The coupling agent (D1} preferably has a group reactive with

- a functional group contained in the components {A) to (C),

preferably in the component (B).
[0041)
It is believed that the organic functional group in the

coupling agent (D1} 1is reacted with the thermosetﬁing

component (B) (especially preferably an epoxy resin) during

curing reaction, thus improving adhesiveness, removing
resistance and further water resistance (wet heat resistance)
w1thout impairing the heat resistance of the cured material.

. As the coupling agent (D1), a silane-based agent (silane

coupling agent) is-prefe_rable in terms of its versatility,

cost-benefit and the like. The coupling agent (Dl) as

mentioned above is used at a ratio of typically 0.1 to 20 parts

by mass, preferably 0.3 to 15 parts by maSs, especially

, pre_ferably 0.5 to 10 parts by mass, with respect to 100 parts
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27 by mass of the thernosetting conponent (B) [0042]

In order to adjust the initial adhesive force and
cohesive force, a cross-linking agent (D-2), such as

an organic 5 polyisocyanate conmpound, an organic
pol yi m ne conpound and the |dke, can be added to the
adhesi ve agent. As the organic polyisocyanate

conmpound, there nay be nmentioned an aronatic

ol yi socyanat e _conpound, an aliphatic polyisocyanate
bgo Sﬁna% Lncatheyerpetpéngi seopanane ¢Bhpound, 10 and

a trinmer of these polyisocyanate conpounds; and an
fp%@ﬂ/anat e- capped uret hane prepol yner obtai ned by
reacting these polyisocyanate conpounds with a polyol
conpolind orAera tarmadjapecitic exafphe @hnbBevar GG ang
pol yi socyanat e conpounds, there nmaybe nentioned, for
ceenpie fokct,t Hkyrbere 1dihis @ ate.pls, 2. 8- 1ol yl ene .
di i socyanate, 1,3-xylylene g??@oc§éﬁa?éfgﬁé®é§§¥%ﬁﬁganlc
pcdisi@g@y?&gg@e dipReny! e-4, 4'-diisocyanate,
di phenyl net haﬁe-g, gﬁgd{%ggggﬁl&lce?dylmme ompound and the
13%dretdyl gl phe t hane diisocyanate, hexanethylene
ldiélrgocyaﬂ% ga,lé%gsop o?tg'f?e a‘%‘?‘?%b S AR -
dicyg%oﬁz§¥lnethane-4, 4' -dii socyanate, 20
0

di cy & 1A e PR Wi saff Yarimrempoungsi ithere may be
i socyanate and the |ike. [0043] As a specific exanple
y . P P
e e D BgaArenssivi nhyisonpanade compsendBYarb&liphatic
ment i oned
polyisocyanate compound, an alicyclic polyisocyanate compound,
and a trimer of these polyisocyanate compounds; and an
isocyanate~capped urethane prepolymer obtained by reacting
these polyisocyanate compounds with a polyol compound. As a

more specific example of the organic polyisocyanate compounds,

there may be mentioned, for exXample, 2,4-tolylene diisocyanate,

| 2,6-tolylene diisocyanate, 1,3-xylylene diisocyanate,

1,4-xvylene diisocyanate, diphenylmethane-4, 47 ~diisocyanate,
diphenylmethane-2, 4’ -diisocyanate, 3~methyldiphenylmethane

diisocyanate, hexamethylene diisocyanater, isophorone

‘diisocyanate,_ dicyclohexylmethane—4, 4'-diisocyanate,

dicyclohexylmethane—z, 4’ -diisocyanate, lysine isocyanate and

the like.

| [0043]

As a specific example of the organic polyimine compound,

there o may | be - mentioned
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N, N - di phenyl net hane- 4, 4' - bi s(1-aziri di necar boxyam de)
, trinmethyl ol propane tri-(3-aziridinyl propi onate,

t et ramet hyl ol net hane tri-(3-aziridinyl propi onate,

N, N -t ol uene- 2, 4- bi s(| -azi ri @Bnecar boxyam de),
triethylene 5 nelam ne and the |ike. The cross-Iinking
agent (D2) as nmentioned above is blended at a ratio

(typically 0 1 to 20 parts by mass, preferably 0.2
N?% 1%9%%??%¥‘B§t’i%r3’§§74mﬂtﬁb%%ébé@%lr%@iq@galﬁmx:sawe) ,
. nmpss, of the pressure sensitive adhesive conponent
tryethylobprepampe adhesi ve | ayei-frayzinitihaylpoopdbmate,
a filler such as asbestos, silica, glass, mca,
tetramns thy oxlethande ani um oxi detriapgphgmendiaptpthSionate,
like. The filler may be blended at a ratio of

N appftoxdiuaiet y, 0-50s 400 PRFdSi Y I8 S Mt desp
100 15 parts by mass of tﬁé tof%l oflﬁ%énggﬁpoﬁg%?éﬁylene

melexcierd £RA e fikder) ofQ %Jelsg—tlai qciax}dghfélg%rg#sz%% as

Moreover, in order to control erm

ndd Bl 4 . dhesive |ayer, .
e sn 2R Lk b o TG, ol Ski R8T hito 20

f. 60C to 150C be 20 bl ended. As the thernoplastic
pa%é:ési i,”ftaﬁesrfepﬁﬁgg%@bi@n%%ﬁ@dl,o PR3t SREMASS, Yot astsmect

to[)gqs%i' Hggil:%mbgf)r/!Iﬁéggg%@{qe;;]msgygil‘;;ggﬁlslgggg %!d,hesive

cel | ul ose, poneth&Iene, pol yi sobut yl ene, pol yvi nyl
cogppaentpdhyi-ni de resin, phenoxy resin,. poly(nethyl
[0044]

The adhesive layer may further contain a filler such as
asbestos, silica, glass, mica, chromiumoxide, titanium oxide,
a pigment and the like. The filler may be blended at a ratio.
of approximately 0 to 400 parts by mass with respect to 100
parts.by mass of the total of the components (except for the
filler) composing the adhesive layer.

Mor_eover, in ordgr to c_ontrol the thermal respo.nse
(melting prdpé\rty) of the adhesive layer,‘ a thermoplastic
resin having a.glass transition point of 60°C to 150°C may be
blended. As the thermoplastic resin, there may be mentioned, '

for example, polyester resin, polyvinyl alcohol resin,

polyvinyl butyral, polyvinyl chloride, polystyrene, polyamide

- resin, cellul‘os.e., polyethylene, polyisobutylene, polyvinyl

" ether, polyimide resin, phenoxy resin, poly{methyl
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29 nethacryl ate), styrene-isoprene-styrene bl ock
copol yner, styrene-butadi ene-styrene bl ock copol yner
and the like. Anmong them a phenoxy resinis
-especially preferabl e because of excellent
conpatibility with other conmg&ents of the adhesive 5
| ayer. [0045] The ratio of the thernoplastic resinto
be blended in the adhesive layer is preferably 1 to

part mass, nore  preferably 2 to 40 parts by
m‘?mg%%‘?%g%g%? al | SEADTRE T %@WW%@% o Fded¥ar eepbyymer,
gass, per 100 parts by mass of total of the pressure
SEEndie TRt adhespvet korpedmck Appabgmehend the like. Among
t hernosetting conponent (B) Wen an acrylic polyner is
tRefed a aphenexyr essune isersigdoia BONESH Y Ee EARONSM  ause of
(A), the weight ratio of the acrylic polyner to the
A drmop! aoti iRl ciuf o8 N d: BOkKRRAL e Fplash o1 ve

resin) is preferably 9/1 to 3/7. "Adhesive
ladhesi ve | ayer of the present invention has unique
melting properties as nentioned above. 20 [0046] As

(ddagprimary factor influencing the nelting properties
of the adhesive layer, there is nentioned a ratio of

t he ressur.e sensitive adhesive conponent (A) to the
TRECERTHS Ofoks

t her hbSe SnERETRRPLaatiferppéndto eddansed in

thprea}slure sensitive
e adheslve layer is preferably 1 to 50 parts by mass, more

preferably 2 to 40 parts by mass, especially more preferabl;ﬁ-
3 to 30 parts by mass, per 100 parts by mass of total of the
pressure sensitive adhesive component (A) and the
thermosetting component {B) . When an acrylic bolymer is used
as the pressﬁre sensitive adhesive component (A), the weight
ratio of the acrylic polymer to the thermoplastic resin
(acrylic polymer/thermoplastic resin) is preferably 9/1 to
3/7.
“Adhesive”

The adhesive layer of the present invention has unique
melting properties as mentionéd above.
[0046]

As the primary factor influencing the melting properties

of the adhesive layer, there is mentioned a ratio of the

pressure sensitive adhesive component (A) to the thermosetting

component (B) in the blend. Since the pressure sensitive
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30 adhesive conmponent (A) has a high nol ecul ar
wei ght, the fluidity upon heating is nobre suppressed
as the content increases, while the fluidity appears
when the content is reduced. On the other hand, the
thernosetting conponent (B) $0has a | ow nol ecul ar
wei ght, is not changed on irradiation with energy
beam and exerts fluidity. Consequently, in order to
.aghieve suitable fluidity and to grevent bl eedi ng, the
aPAEP OV o RO S ssiftle BEAsia i hedhdmediegelasnpisiamt, the
Lﬁo to that of the thernosetting conponent (B) in the
Lhrefdty s upent ikeatimthel $0 momtd oswpptéesedenspdBtet i ogntent
conponent (B) to be blended is preferably 10 to 99
ipereasdy, masslembhe flefieriall wrpldre WherPaHs dntent is
mass, especially preferably 83 to 95 parts by mass in
rddicear t orbyheasehet fdeqf ot @kt Bhhp8hiethe(s)
pressure sensitive adhesive conponent (A) and t%e 15
ndder [ ; (R). r I i N .
19 Gd1dkhicampeneRt (£ ndtogsz&ggghéemwgd%t%gg with

the case where the é§ive contan energ

e B Pk a et BN, b dn oxder to
AR RO o LEhGL EHoRdy T Eamencabl eeasnponEhe Fatio

the cross-linking density increases and the adhesive

- off &pér Presrurgefieasithzeebgheeaduei agmpbeent | (Adity @rek of

causing difficulties in die bonding. Mreover, when
thieheheuhese veihayempeorirdi 1B) tirethe blend is critical. The

ratio of the thermosetting component (B) to be biended is

preferably 10 to 99 parts by mass, more preferably 50 to 97

~parts by mass, especially preferably 83 to 95 parts by mass

in 100 parts by mass of the total amount {{AY+{B)) of the
pres;ure sensitive adhesgive component (A) and the
thermosetting component (B).

[0047]

Furthermore, in the c.as'e where the adhesive contains the
energy beam curable component (C), the adhesive layer is
die-bonded after curing the energy beam curaﬁle component.
Consequently, :Lf the adhesive layer contains much of the energy

beam curable component, the cross-linking density increases

- and the adhesive layer is hardened, thereby reducing the

fluidity and causing difficulties in die bonding.

Moreover, -when the adhesive layer contains the




31 thernoplastic resin in a large quantity, the
fluidity becomes excessively high, and there may be a
case that the desired elastic nodulus and nelt
vi scosity cannot be obtained. [0048] 5 Therefore, in
the case where the energy be&h curable conponent (C)
or the thernopl astic conponent is blended, the ratios
of these conmponents in the blend are appropriately
¢ electﬁd within the above-nentioned range so as to
EPCPhRS L Hedis i dPadtiar s diens iamd bipe t£ viistidsi bycomes
10 The thickness of the adhesive | ayer conprising the
exb8vel vebrpoheht said pheterablybbyaappsextnat etye18etOred
50 pmthicker than the wire height (the distance :
ebeshbemediel topared hdBE Wi Scodeh gl $Irdace of .
the sem conductor chip to which the wire 1s
[coshect ed, shown as "A" in Fig. 4) . Although the wire
hei ght 15 varies depending on the type and '
it is

5 manufraeiAdd e f sem conduct or devi ce,
typically appfggﬁﬂgg% j:%ﬁﬁtw BF SHETEY dream (fHarable

| ks 5-~9f the adhesive Jayer is preferably 30 to
i I ot 2R %?%Jf%%/%‘oq Forgopenfoss bherded, the

li.ght of the coating workability. If the thickness of
ragi, o FHRKSS eCOmpeRents { hpn thehb lehidp agteackeropriately

t hereon naﬁ'be contacted with the wire to cause short
sediecdgck wéEhinetheesbave-matthondidngamgy €6USE to meet the

br eaki ng. [0049] The adhesive conprising each
degdmponentsascdesduilbed and melt viscosity.

10 _ The thickness of the adhesive layer comprising the above
cF)mponents is preferably by approximately 10 to 50 um thicker
than the wire height (the distance between the top.of the wirre
and the top s.urface of the semiconductor chip to which the wire
is connected, shown as “A" in Fig. 4). Although_the wire height
15 wvaries depending on the type a;rld manufacturing method of a
semiconductor device, i’; is typically approximately 20 to 80
pm. Therefore, the thickness of the édhesive layer 1is
preferably 30 to 130 um, and iﬁ is more preferably 40 to 100
pm in light of the coating workability. If the thickness of
 20 the adhesive layer is thin, the chip stacked thereon may be
| contacted with the wire to cause short circuit or the pressure
“at bonding may cause breaking.
 ‘[0049]

The adhesive comprising each component as described
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32 above has pressure sensitive adhering property and
thermal curability, contributes to fixing a wafer in
dicing through tightly attaching to the base
material, and can be used as an adhesive bonding the
chip and the wiring surface PA nounting. 5 Especially
t he adhesive | ayer 3 of the present invention, ow ng
~to its unique nelting properties as nentioned above,
aiSAuses. o damage to the wire when it is
pT eSSUT &- PORTRY T 0° the! hib%e eddhar iR gPEeRe e, and thermal
Furt hernore, the thickness accuracy of the adhesive
YRR L3y mstontHpidivtens dindd il fol wadezain obiofng hehridhigh
adhesive is reduced to the mninmumrequired. A cured
Ciehiely alt tawhtimohitght hapecte mesictiangeasande vd aakhyas an
obt ai ned through thernosetting. The adhesive |ayer is
adilesd vexbehbieny the dralpned BREWRER; SHeRk r3beengtl ANd ng .
peeling strength and nmaintains sufficient
EsaHaSiMENESS QN S humdity .
condit | %s. §"aAdhesl Hﬁ\%gfgé‘ﬁ%:;éeégrﬁ%ﬁ%ﬁ @H%eq%tnéng?%g%8ﬁui°ﬁ“dng
1% +The,. sj e r_dicing and di e bonding 1 has
o T b B PhEb AR e gy g | catses
rel easahl | am nated on the base material 2, and a
no, Gildds @FPW%& WP £l iR s aT baaiesc o drha heated
.top surface of the adhesive layer in order to protect
WlFﬁggaaH‘é§P98-| BreF Cisermere hethe| Waisikes f idavurther ef the
may be used a general -purpose releasing film which
adhgsivei layendes ofotpdpetimgldenénter epdtdialiatie aridhe f the
like subjected to releasing treatnent using a
adhebgusiingragentdsti€fthe minimum required. A cured material

with high impact resistance can be finally'dbtained through

" thermosetting. The adhesive layer is also excellent in

balance between shear strength and peeling strength and

maintains sufficient adhesiveness even under severe heat and

‘humidity conditions.

“Adhesive Sheet for dicing and die bondiﬁg i~

The adhesive sheet for dicing and die bonding 1 has a
configuration in which the adhesive laver 3 is releasably
laminated on the base material 2, and a releasing film may be

laminated in advance on the top surface of the adhesive layer

!in order to protect the adhesive layer 3, As the releasing
film, there ma.y be used a general—purpose releasing film, which
is a film made of polyethylene terephthalate or the 1like

1subjected to releasing treatment using a releasing agent such
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33 as a silicone resin and the |ike. The

manuf acturi ng net hod of such adhesive sheet for

dicing and die bonding 1 is not particularly limted.
The sheet may be produced by coating the base
material 2 with a 5 conpositi3@n conposi ng the adhesive
| ayer 3 and then drying the Ilayer, or nmay be produced
by providing the adhesive |layer on a releasing film

a ng thgn transferring the layer to said base
raterar “°PBo56F N 18R uFhRelAkRe, an adhesi ve sheet

for fixing aring franme nay be provided in the
perip%%?amaﬁéfﬁp W opdt e thodf ade wafch tdvhatdhesi Mecet for
layer 3 in order to fix the ring frane.

dimppgf apdudiagbbbtiing af 1St ackeshatypeuSer GONdHEERE. The
Devi ce" Next, there is explained the manufacturing

shethathpio@ padisdeat kad doms merreoduct ﬁ%ﬁgﬂéﬁez. with a
relating to the present invention using e adhesi ve

coheed i f O6n Hogd ; j [ 1, _[0051]..1n the,
ranuf act ur i r?gllp%g#%%gt%% %%;H%r\geg%ﬁyq r%g%ﬂ%{i%}ﬁn dsying the
44l st ' eet_for, dicing and di e bondi ng
P Rl R PR Ped Pl prtistie Melnfiotnauet brves on
fer provi.ded i th sem conductor chips constituting
a ?%%%S&&de%g’i}é}n%rthﬁ? typpeterayes therdeofer hot heid base
st acked type sem conductor device, said sem conductor
L-s subjected to full-cut dicing

[0050]

Furthermore, an adhesive sheet for fixing a ring frame
may be provided in the peripheral portion on the surface of
the adhesive layer 3 in order to fix the ring frame.
“Manufacturing Method of Stacked type Semiconductor Device”

Next, _there is explained the manufactur'in‘g.method 'of. é

stacked type semiconductor device relating to the present

“invention using the adhesive sheet for dicing and die bonding

1.
[0051]

In the mahufacturing method of the present invention,
firstly, the adhesive sheet for dicing and die bonding is
attached to the rear surface of a semiconductor wafer provided
with semiconductor chips constituting the second layer or an
upper layer thereof in the stacked type semiconductor device,

said semiconductor wafer is subjected to full-cut dicing
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34 together with the adhesive layer for dividing into

i ndi vi dual sem conductor chips, and. the

sem conductor chip having the adhesive |ayer on the

rear surface is picked up fromthe base material to

obtain a sem conductor chip ha¥ing the adhesive 5

| ayer on the rear surface. [0052] Specifically, as

shown in Fig. 2, firstly, the adhesive sheet for
oGl in s fixed with the ring frame
@g%ﬁ‘%r‘é‘?}%?:%g@%%%;&% FaT® bRucE i mcd var iagsi 1 G dmaLvadual

% 3 cz unted onto the adhesive layer 3 of the
eSive ﬂgeF BF+ 8réi fgearmemdicorsondiony chiantiaving the

g ntI pressed to fix the wafer 5. After that, if the

a ﬁ@% Gelrugerom thesrener gyrbeam i < wiahidd ty, fﬂ-&mlt?ne base

irradiated with energy beamfromthe side 15 of the

m@ﬁ@élﬁﬁt@@I@btéﬂnIHKH&MﬁﬁdKﬁﬁéﬁbﬁxHH%ﬂ\ﬁ%V&%bC?hgfa&H881ve
adhesi ve | ayer 3 and decreasing the adhesive

lpeeneen the raeghesiveadbayer 3 and the base material 2.
The energy beam irradiation may be perfornmed after
[@h®s2ng or after the expanding step described bel ow
20 [ 0053] hbxt as shown in Fig. 3, by using a cutting
meansg 5 d|0|$%osam4 the wafer 5 is cut into

i ndi vi'dua C|rc it 85 Bt & 19ent coidiitlon Ehepadhesive
S AT GV R, ISR N
4 on a dicing apparatus, one surface of a silicon wafer 5 is
mounted onto the adhesive layer 3 of the adheeive sheet for
dicingland die bonding 1 and gently pressed to fix the wafer

5.

After that' if the’ adhe51ve layer 3 has energy beam

curability, it is: 1rrad1ated with energy beam from the 51de

of the base material 2, 1ncrea51ng the cohesive force of the
adhesive layer 3 and decreasing the adhesive force between the
adhesive layer 3 end the base material 2. -The energy. beam
irradiation may be perfofmed after dicing‘or after fhe
expanding step described:bélbw;-: |
[0053]

Next, as shown in Fig. 3, by using a cutting means such

as a dicing saw, the wafer 5 is cut into individual circuits

~ to obtain semiconductor chips. The cutting depth at this time

f;e set to a depth equal to the sum of the thickness of the
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| ayer plus an offset for wear-out of the dicing saw,

and the adhesive layer is cut together with the wafer

5. After that, if the adhesive sheet for dicing and

die 5 bonding 1 is expanded3&s necessary, the

i nterval between the sem conductor chips is w dened

to further facilitate picking up the semi conductor

cglg. At this tine, a gap is forned between the
Shtth %P@ew?%’éra%‘?adtl%%etiblé'sl@w et dihe edbesbye layer plus
reduci ng the adhesive force between the adhesive | ayer
anfrd ferd £a0 Weage ovat @f ithle dindifasiali, tand hhepididsigeuPayer
the chip. [0054] By picking up the sem conductor chip
13 ncuhi sogayher twitiantlpe peededsfrom the base materi al
~while the adhesive layer 3, which has been cut, is

r emaimekStidd NG £ OcidIes 588k 1 ;%ﬁ‘%@t ﬂéroéi%ﬂfg and die

sem conductor chip 6. On the ot and, apar om

SR Se SO L8 e L SRR R e

substTat e

i d, whi ch he fi | ’
SR R DRI St seri L bmbeaticking

thIZO el ectrode term nal on the sem conductor chip 12
UR §-R%heS TPt etV el ofitihe shbsthasetine, i @ wppi dal |formed
conposed of a gold wire or the |like. The substrate 10
begivemmi dthe hedlseni conbageor anti phel base meirtrdd 1y thhereby
this configuration naybe obtained by various publicly
rekinoimonebhbadthesihe Sobstripdtevddh and LHeesive layer and the

base material and facilitating picking up the chip.
[0054]

By picking up the se_miconductor -chip in this way, it
can be peeled from the base material while the adhesive layer
3, which has been cut, is remained sticking to the rear surface

of the semiconductor chip 6.

On the other hand, apart from the above, as shbwn in Fig.

4, there is prepared a substrate 10 on which a semiconductor

chip 12 withwires 11 connected, ;nrhich composes the first layer,
is mounted. The wire 11, whic:h electrically connects the
electrode terminal on the semi’éonductor_ chip 12 to the oﬁter
lead on the substrate 10, is typically composed of a gold wire

or the like. The substrate 10 on which the semiconductor chip

‘12 ismounted with this configuration may be obtained by various

‘publicly known methods. Thé substrate 10 and the
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36 sem conductor chip 12 are bonded through a typica

t hernosetti ng adhesi ve agent such as an epoxy-based
adhesi ve agent or an adhesive |ayer of a
~gener al - pur pose adhesive sheet for dicing and die

bondi ng, or they may be bondéd through the 5 adhesive

‘| ayer 3 of adhesive sheet for dicing and die bonding

1 of the present invention. [0055] The adhesive | ayer

3 of the sem conductor chip 6 is pressed onto the
ST FRASTF9Bcechipt hd 2semusonduwtded cHilprdi®yh 10a t otypical
stack the sem conductor chips. At this tine, the wire
thermere t hin g endhoonidue aenthspch 2a@rzm beakedbhBeady@NESi ve
.to a tenperature higher than the nelting point of the
agelhesirven laleisive bYyBeal f RIgéNEr SUDSIF 3 & %@h‘é@%@% sheet

‘the chip 12. Since the adhesive layer 3 has hig
fepeBiching BBKt kg BREOPELS | &% @ﬁe&%?@rﬂé %%%%[e%b%ﬁfﬁuglﬁ Fhe

when the adhesive layer 3 cones-in contac

- , dhesi ye . i i ck|y melt d .
o8y % ADESUE | s, WL S TELLE 309 i

) sof tening of the adhesive occurs nore slowy in
1R t Argite

EOS PIEREFC ArORRTHE ™ re because | ess heat is
cgﬁgucted fromeither the 20 wire or the body of the
[qo r chip. For this reason, the wire 11 becones

enbedded into the adhesive |ayer 3 w thout being
. danagbé, aghiclse viehd adefrordrad £ obhduechocorbibttgrablip 6 is
softening is suppressed to small in the part away
presepdt batwi tiee WAt sidtacd Be BHBESENEIRNEEtSr chip 12
becones tightly attached to the

to stack the semiconductor chips. At this time, the wire 11

- and the semiconductor chip 12 are heated in advance to a

temperature higher than the nelting point of the adhesive layer

3 by heating the substrate 10 under the chip 12. Since the

adhesive layer 3 has highly specific melting properties as

- mentioned above, when the adhesive layer 3 comes into contact

with the wire 11, the adhesive layer is quickly melted and

softened in the contacting parts, while the melting and

- softening of the adhesive occurs I_nbre slowly in the part away

from the wire because less heat is conducted from either the
wire or the body of the lower chip. For this reason, the wire

11 becomes embedded into the adhesive layer 3 without being

~damaged, while_ the deformation due to melting and Softening

is suppressed to small in the part awéy from the wire. After:

that, the adhesive layer 3 becomes tightly attached to the
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37 surface of the sem conductor chip 12, and a given
pressure is applied to the adhesive layer 3 with a
bondi ng apparatus. At this time, the viscosity is

mai ntained high in the nost part of the adhesive

| ayer because it is not yet sifficiently heated, 5 and
t hus there happens neither bleeding out, that is,

com ng of the adhesive out of the edges of the
or the inclination of the chip

Leanduct.or chip i
sHEEeEe %%nft}h? fsoer“}ﬁf%o;}loﬁ}?tt%echb@nm NGt @sgiiven nrsssure is
the.,heat fromthe body of the |lower chip reaches the
agaﬁéggv%o IR rdeamiftg dpgat| Y with eohdndinomppHyadtus. At
this time, however, the application of pressure with
thhe tiemdithe appereidsy iis nedpket addandgh hen Gid RBsOf part
the adhesive |ayer 3 proceeds, and therefore the

cféheravite ivell ayke webhesiy et i1AYEF 2 +CaR: PE-; entlr}/gh%ated,

suppressed. [0056] 15 If an adhesive agent havi
am@lthud $CeSid Y aptheh20Cs 0 Ras.is used ,
~in place of theggghesi3%9P§%g¥fg%§%$$fﬁghpF%?gn%s’ coming

# t4 : damage caused to the wire 11
O dTHE S nd BRE Phok PRaFFBACORILRECE gD,

is small, blee
| i kely .to. occur since the viscosity of the whole
nogjﬁtélseu \‘5}21 qastlroé“dl?c"é&hﬁt cPAe fpgpetefnappnyfegnity in the

bcJ%%iessure in bonding. Further, if one uses an adhesive
| i PhePRETE-melrbqli ride: bieat fhemnehé¢ bodsedstiy licwer
reach its mninmumvalue is longer than 60 sec, the

- ChiRor @2 chme dihreadbeds ve d dyes s Bfshifd ientdnt 1 preheaiRfhdtlon .

order to prevent damaging the wire since the |loca
At this time, however, the application of pressure with the

bonding apparatus is completed and the curing of the adhesive
layer 3 proceeds, and therefore the deformation of the adhesive
layer 3 can be suppressed.
10056]

If an adhesive agent ha_ving a melt viscosity at 120°¢C
of lower than 100 Pa-s is used in place of the adhesive layer

3 of the present invention, alt’hough the damage caused to the

~wWire 11 is small, bleeding out and the inclination of the ch'ip

are likely to occur since the viscosity of the whole adhesive
is reduced at the time of applying pressure in bonding.
Further, if one uses an adhesive in which the time required

for the melt viscosity to reach its minimum value is longer

than 60 sec¢, the whole adhesive needs to be sufficiently

preheated in order to prevent damaging the wire since the local
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38 decrease in viscosity does not readily take place.
However, if the whole adhesive is preheated, the
adhesive is defornmed, and bleeding out and the
“i'ncldi-mation of the chip are likely to occur. If the
whol e adhesive is not preheat®d, the wire 5 11 is
crushed and damaged. [0057] In this way, the

sem conductor chip 6 is stacked as the second |ayer

on the sem conductor chip 12, and el ectrode chips of
defEeesR LBNALRERT L ENIdP s aod cendétyetake plheaut Ebwever,
|l eads 10. of the substrate 10 through wires 13,
1prehve dihg caashackivd typerelzemainduet 84h8e1¥E8 Ole formed,
two-| ayer structure shown in Fig. 5. A sem conductor
antli pleagibe stacked @ase tHe-1hiL6 f ac

of sem conductor chip 6, mhicﬁiggh?ﬁgggg%bkggpaég%,§9E81y
tandcwhre bodi r i akh e, way -
bove §5 Rur T her ity A e Bl BB E AR Bgvire
he. f our the fifth layer. [0058] In the

1%t§%kggu%€%%a%%%1%%ﬁ%%%?br device obtained in this
[@@$ since the adhesive |layer having highly specific

ne ¥1ng 20 properties is used, crushing and breaking

of the wire are unlikely to occur, and vari ous
pr oblghdhdgewey: tte Feari candusitresshapctiriacptatketeas the
adhesi ve | ayer are solved. The stacked type

S dndacton tievseriobhdioedr rmyiphe2, siih ectedrb8eachips
variety of finishing treatnents that are

of the semiconductor chip 6 are connected to the outrer leads

of the substrate 10 through wires 13, providing a stacked type

semiconductor device of two-layer structure shown in Fig. 5.

A semiconductor chip may be stacked as the third layer on the

surface of semiconductor chip 6, which is the second layer,

and wire boding may be performed in the same way as above.

. Further, still more chips may be stacked as the fourth layer

and the fifth layer.

[0058]
Inthestackedtypesemiconductordeviceobtainaﬂinthis

way, since the adhesive layer having highly specific melting

properties is used, crushing and breaking of the wire are

unlikely to occur, and various problems due to the poor

thickness accuracy of the adhesive layer are solved.

_The-stacked type semiconductor device obtained may be

 subjected to a variety of finishing treatments that are .
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39 publicly known in the production of sem conductor
devi ces such as resin sealing, as necessary.
(Exanpl es) Hereinafter, the present invention is
expl ained with 5 Exanples, but the present invention
is not linmited to these examles. [00591 In Exanple
and Conpar ative Exanpl es bel ow, the foll ow ng

procedures were enpl oyed to evaluate "el astic
“"time required for the

lys", "mel.t .10 viscosity",
R R T A A L L

area to the_ bottom chip", "damage to a wre"
aSphIrESAPn§e24ABYY paEkRGESESRIrabi [ ity". "El astic
nodul us”, "Melt viscosity" and "Tinme required for the

(FERIPPSEOsity to reach its nini nunt 15 Each of the
adhesi ve | ayers of Exanple and Conparative Exanples
was fenethafter) ayles Pavbagtaihbbakngssiof o3pAknaR0y;
both of the surfaces were irradiated mﬁtﬁ yFtngkgegtWIth
Ekbagples, Thet e&f?ét}ileeé'@fgyl ﬂ?vépglarp%ﬁi?ttué:l%é%%lcf %oa!i:hese

100C of these sanples were neasure

efyRenk €. viscoel asticity 20 anal yzer (manufactured by

‘Rheonetric Scientific Inc., RDAIl) at the

[@ﬁ§§yrenent frequency of 1 Hz. In addition, by using
- the'’s

ane apparatus and frequency, the tenperature of

t he aggles was raised fromroomtenperature to 120C
at a ampte pngd eeanabl naikvaies ehsw artheafollowing

120C, and then the
procedures were employed to evaluate “elastic modulus”, “melt

viscosity”, “time required for the melt viscosity to reach its

minimum value”, “bonding area to the bottom chip", “damage to

- a-wire”, “bleeding” and “package reliability”.

“Elastic modulus”, “Melt viscosity” and “Time required for the
melt viscosity to reach its minimum”
Each of the adhesive layers of Example and Comparative

Examp_les was formed in a layer having a thickness of 3 mm, and

both of the surfaces were irradiated with ultraviolet light.:
The elastic modulus and the melt viscosity at 100°C of these

‘samples were measured by using a dynamic viscoelasticity

énalyzer (manufactured by Rheometric Scientific Inc. , RDA II)
at the measurement frequency of 1 Hz. In addition, by usiﬁg
the Same apparatus and frequéncy, the temperature of the
samples was raised from room temperature to 120°C at a rafe

of 1.0°C/sec and maintained constant at 120°C, and then the
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40 tinme-viscosity profile was recorded. The tine
required for the nelt viscosity to reach its m ni mum

val ue was determined fromthe profile. "Bonding area

to the bottomchip” 5 For the sem conductor devices
produced in Exanple and Conpgdrative Exanples, the
stacking interface between the sem conductor chip-in
the first layer and the sem conductor <chip in the
tsecond Iager was observed with an ultrasonic flaw
dBFeUtBFOPd tdePEPALAE WRE boRdrded ar dhe timtDawggered for
a wre" For the sem conductor devices produced in

 theanpl e wrro Conp draatriese hEx asph iisi mtther £ond Wl Bytbesined

was perfornmed for .,the wire connected to the
fsemwi thadpcodilehip in the first layer to exam ne
whet her the wire was danmaged or not. 15 "Bl eedi ng"

“Béﬁ@xngh@régnt@oag@cggftgﬁighiﬁnthe second | ayer was
bonded onto the upper surtace of the sem conductor

chip pdyt J ISt i n, Exanpl e _and arative
Exanpl es, t esf ésnt[l?toed Qg%lcetr%%wed eé’&ggssEFPgB&ggfwBPhﬁxﬁlﬁPbe and
ved with an tica 20 m croscope prior to
.cr%sﬁ%gééé i%ﬁémFgﬁéO]qgﬁ% Praeking waseripes detwpey the
when it was observed that the adhesive agent cane
STMCINE Wp & iRudratdeofiths saypri andt biee seoicbnductor
| ayer exceeding the edge surface, while the bl eeding

- chip in the second layer was observed with an ultrasonic flaw

detector to determine the bonding area.
“Damage to a wire” .
For the semiconductor devices produced in Example and

Comparative Examples, the continuity test was performed for

-the wire connected to the semiconductor chip in the first layer

to exaﬁine whether the wire was damaged'or not.
“Bleeding”

After the semiconductor'chip in the second layer was
bonded onto the upper surfacelof the semiéonductor'chip in the
first layer in Example and Comparative_Examples, the state of
the edge surface of the chip was observed with én optical

microscope prior to resin sealing.

| [0060]

The bleeding was rated at “yes” when it was observed that
the adhesive agent came onto the ﬁpper surface of the chip in

the secondllayer exceeding the edge surface, while the bleeding
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41 was rated at "no" when such a phenonenon was not
observed. "Package reliability" The packages of the
sem conduct or devi ces produced in Exanple and
Conpar ati ve Exanples were kept under the 5 conditions
of 30C and a relative hum di 8} of 70%for 120 hr to

al l ow t he packages to absorb noisture. Then, the IR
ref low was conducted twi ce at the maxi mum

tenperature of 240C, and the presence of floating and
Wapseg}rg"f‘% at Tt MO hofRfth S Yt 13 dPlReneirrRah Ve exdnabssirved.

+the package cracking were examned with 10 a scanning
Ratkagonrelizhid detector and by cross section
observation. "Adhesive |ayer" The conpositions of the
adhesihee @ sfrmmofashbobkoBondtiiese aeei 688WFod®ced in
Exanpl e and Conparative Exanples. 15 (A) Pressure

Exsensid | \enddNRSiose 26QFRONERbN egop%xwkﬁwt!ieﬁ%%%% the

wei ght average nol ecul ar wei ght of approxi

lzas it t t ure of. =28C '
C%%ﬁaﬁ %g% 3@b§7 %%%o yltrréel?alngll‘ﬁg pcctaﬁﬁys ° fbgflaT‘:’ra{:%'T\SI\,gjff 51 hr
lic_acid

b Lat f neth
e R Pkt B bion m38 ShuPhacs Yiette HHRGTAS < Low

parts .b ss of 2-hydroxyethyl acrylate (B)
Wa‘FhSPHSEéFE%nEW%W&% IAXHYA CempRrRredd 840 °C, and

descri bed bel ow was used: [0061] 30 parts by mass of
thgi ppRERBFeOf yhloatiind @neppreliesi at the bonding portions

and the presence of the package cracking were examined with
a scanning ultrasonic flaw detector and by cross section
observation.

“Adhesive layer”

The compositions of the adhesive are shown as follows.

These are common to Example and Comparative Examples.

(A) Pressure sensitive adhesive component: A copolymer having

a welght average molecular weight of approximately 800, 000 and
@ glass transition temperature of -28°C, which was obtained
by copolymerizing 55 parts by mass of butyl acrylate, 10 parts

by mass of methacrylic acid, 20 parts by mass of glycidyl

methacrylate and 15 parts by mass of 2¥hydroxyethyl acrylate:

(B) Thermosetting component: A mixture of ingredients
described-below was used:
[0061]

30 parts by mass of bisphenol A-type liquid epoxy resin




42 containing acrylic rubber fine particles dispersed
(BPA 328, produced by N ppon Shokubai Co., Ltd.,
epoxy equi val ent weight: 230); 40 parts by mass of

bi sphenol A-type solid epoxy resin 5 (1055 produced
by Ni ppon Shokubai Co., Ltd.,42epoxy equi val ent
“weight: 875 to 975); 10 parts by mass of o0-creso

novol ac-type epoxy resin (ECCN, produced by N ppon

.Co., Ltd., epoxy equivalent weight: 213 to
C@%gﬁi%ﬁ%ﬁ&%%% N§ PoahdraRs obl TRATIRY d§SA 328,
%Ageka Har dener 3636AS produced by Asahi Denka Co.,
Pte Pf?daﬁﬂ’INb%P?Db§hﬁ$§§aéf tori dazdlde , haameni ngquivalent
accel erator (Curesol 2PHZ produced by Shi koku

weh@ht eal30Corporation) (C) Energy beam curabl e
~conponents: 15 C: dipentaerythritol hexaacryl ate

( Kayat@opalRidAbypnadsced byspheron Kawaldl 6344 bblx) resin
C2: phot opol yneri zation initiator

5. (]((Eglpfi‘ddddﬁltbybbﬁ%?&i/lsglio@ch ] EBQSpIF]&cf].e %Eig%?)%cﬁ)%valent

Ot her conponents: 20 D : silane coliplin
wesidri€€ate; MEPy pyjaduced by M tsubi shi Chem cal

Cor poration) D2: 5olyispcyanate-type cross-1inking
00ty o 90,80duct o o) meLlyLol propane and toluylene .
(EOCN, produced by Nippon Kayaku Co., Ltd., epoxy equivalent
weight: 213 to 223);
10 1 part by mass of dicyandiamide guring agent (Adeka
Hardener 3636AS produced by Asahi Denka Co., Ltd.}; and
1 part by mass of imidazole hardening accelerator
(Curesol 2PHZ produced by Shikoku Chemicals Corporation)
(C} Energy beam curable components:
15 Cl: dipentaerythritol hexaacrylate (Kayarad DPHA
produced by Nippon Kayaku Co., Ltd.)
C2: photopolymerization initiator
(2,4,6—trimethylbenzoyldiphenylphbsphine oxide)
(D) Other components:
20 Dl: silane coupling agent (MKC silicate MSEP2 produced
by Mitsubishi Chemical Corpofation)
D2; polyiéocyanate—ﬁype'cross—linking agent (an adduct
of trimethylolpropane and tdluylené diiéocyanate)

(Example 1)
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43 (1) Production of an adhesive sheet for dicing and
di e bondi ng The adhesi ve conposition bl ended as
described in Table 1 was applied on the surface,

whi ch was subjected to releasing treatnment with a
silicone resin, of a releasifg film (SP-PET 5 3811,
produced by Lintec Corporation, having a thickness of
38 pm by using a roll knife coater so that the

i Q he drjed filmwuld be 50 pm and dri ed,
(%Ed t he %lJlJrﬁ1 \(Rgsgnlaa er?d‘(v@dghﬁeg J‘g%l‘%éllﬁ:éf"-@‘r?%qi Hevhording
a thi@_};nes of, 100 pm (an et hxl ene- net hyl
net hactyl oo ISPHRC Stitignha phged atidescribk@ in Table
tension_of 35 mM\/n) to obtain an adhesive sheet.
1 feGe2prhdedrrmdhesFvel sheetwifiorh faxi ub-fectey th 8dBeasing
there was prepared an adhesive sheet (a shape in
Cxgi tgtent oiirtd] @ balingneanesns) der di aeRtek 9l 65y MBp-pET
was cut out) in which a renovable 15 type acrylic

3eddhegineeiuckd py) 1Mag orae ol WVi e
T11m (50 o). The s v borrsagior ¥ kel fedflytfes or

st pypusamseg sboyocend e g w il cHLgULCE AT, o

surface were” | am nat ed,
£ndo i S oncentric circles having an

out si %e d@gﬁsﬂeoﬁhoq C%?)ﬁﬁm‘r"f‘oaﬁé gbtafn ardadhesifidm was
laﬁhgetcefor di)chin and di.e bondi ng having an adhesive
ALRBE PP ed ar% Batiedd ol Baging a Hévighrass efeh@e.mn (an
téZ% Production of a sem conductor chip having an
Sthynhespveerhyérnatdaenylete cuno (yalammifidm Weving)a surface

having a bonding pad portion was fornmed on a mrror
tengipacefoBSamivin) con whtelinhawi BGhesive sheet.
[0062]

As an adhesive sheet for fixing a ring frame, there was
prepared an adhesive sheet (a shape in which a circle having
an inside diameter of 165 mm was cut out) in which a removable
type acrylic adhesive (10 um) was formed on a polyvinyl chloride
film (80 um). The adhesive surface of the adhesive sheet
brepared above and the polyvinyl chloride f£ilm surface were
laminated, and the laminate was cut in a doughnut shape of
concentric circles having an outside diameter of 207 mm to
obtain an adhesive sheet for dicing and die bondincj having an
adhesive sheet for fixing a ring framer in the circumference.

{2) Productionof a semiconducto-r‘ chip having an adhesive layer

A dummy circuit (aluminum wiring) having a bonding pad

- portion was fo_rmed on amirror surface of a silicon wafer having
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44 a dianmeter of 100 mm by sputtering. The rear
surface of the silicon wafer was grounded to a
t hi ckness of 200 pmwith a wafer grindi ng appar at us.
[0063] 5 Next, the adhesive sheet for dicing and die
bonding obtained in (1) was?4ttached onto. the rear
surface of the silicon wafer and fixed to a ring
frame for dicing (2-6-1, produced by Disco
r_por.ation) bsequent | t he adhesi ve sheet was

2 S?Lrag“a%tgeﬂ-’ea’%wltﬁ iy %\ﬁ%@(‘%ﬁeﬂ%t fibsnrere sradase ap the
the base plate surface using an ultraviol et

silicol Wefsh Wapparuhded (i thicapao00f 2Rthufacttr edvafer
by Lintec Corporation). Next, the silicon wafer was

giingdarg mparaship  having a size of 5.0X5.0 nmusing a
di ci ng machi ne (AWD-4000B, nmanufactured by Tokyo

[®@E3fitsu Co. Ltd.). At this time, the 15 adhesive

sheet was cut exceedi ng the adhesive |layer so as to

reacReatglept ofarkd /B ishdhe P@ﬁ:g%&ﬁgi 8hg @3 bonding

Production of a two-layered sta typeé sem conductor

obdavi u S I ackagi ng, .there
maéhggéézfggq 20 a %¢§%§§%%o§§{%u§égrﬁ?g (§gr5ﬁfe of the
. d wi.th a _solder resist. , The portion w_thout
Slgg§%§n3a£FFha §1ééFEPe§Psﬁ AN remer 408 ddrcinge (2-6-1,
d substrate was subjected to the patterning
pr?ﬁﬁE%ﬁeﬁY Qééﬁ%n@?%?@?ag}@%)ccuﬁﬂhSﬁQﬂaﬁhﬁxf ihekekdhesive
plating and gold plating to make a termnal for wre
shpphdiag), i rmtlidieed with ultraviolet light from the side of

‘the base plate surface using an ultraviolet irradiation

apparatus {Adwill RADZ2000, manufactured by Lintec
Corporation). Next, the silicon wafer was diced into a chip
having a size of 5.0X5.0 mm using a dicing machine (AWD-4000B,
manufactured by Tokyo Seimitsu Co. Ltd.). At this time, the
adhesive sheet was cut exceeding the adhesive layer so as to
reach a depth of 10 pm in the base material.

(3) Production of a two?layered stacked type semicoﬁductor
device |

As a dummy substrate for IC packaging, there was prepared

a glass epoxy s_ubstrate {90 pm) coated with a solder resist.

The' portion without coating with solder resist in one surface
of the dummy substrate was subjected to the patterning

treatment sequentially with copper foiling, nickel plating and

- gold plating to make a terminal for wire bonding,‘ and the
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45 termnal was connected to an area for nounting a
sol der ball which was provided on the opposite
surface of the dumry substrate through a via-hole.
[0064] 5 The sem conductor chip having an adhesive
| ayer produced in the above4>(2) (which was stil
fixed to the adhesive sheet for dicing and die
bondi ng) was picked up with a die bonder (CPS-100,

factured by NEC Machi nery Corporation), and the
te |l;h?/\£swa§r é:??%’neé:[%ﬁtﬁﬁ%@daf‘oagﬁ% e 1ead tiaya irofiobfler Heall
du 10 substrate under the conditions of 120C, 150
W}Mé\{ygﬂasl%Qald%&%uﬁbéqMQ%ﬁﬂd}eS@dfmé vefl dayer dummy
was cured at 160C for 60 mn, thereby nmounting the
st IRl Udimrugthip vimtheldirst layer. Next, the die
pad portion of the sem conductor chip in the first
[A&B64r and the die pad portion of the substrate were
Wi re-bonded 15 using a wire bonder (UTC 400,

manufraet sketh Y S HK %‘Pﬁp'—ﬂﬁ)rh% a@%&ﬂ%%o%%?ggek Soduced

W re height was approxi nate urther,
i O¥RLES] he, s ‘ t d_under _fhe sane,
inD¥nESLHGL.

condi tions §Q ﬁﬁgu%gggggfg?ﬁglg%ﬁ?%%%&uE%Sraﬁ?ﬁiPY?1Sheet

he.fi.rst O.layer, the die bonding step and the wire

FOp o B AGTSPRA HLF ooBRAt BE heltief or Geatbriie onile trdieh bgnder

én tBe second | ayer on the ' upper surface of the
(CEgritOOndirn erachired it NECHachineayeEorpsubséquentand the

t he chi p-nmounted side of the substrate was nolded into
chipgvaerpfes snye thorded| th riher ddienpddhpett: tontef rek dumny
substrate under the conditions of 120°C, 150 MPa and 1 sec,
and subsequently the adhesive layer was cured at 160°C for 60 .
min, thereby mounting the semiconductor chip in the first layer.

Next, the die padportion of the semiconductor chip in the first

layer and the die pad portion of the substrate were wire—-bonded

- using a wire bonder (UTC-400, manufactured by Shinkawa Ltd.).

‘At this time, the wire height was approximately 40 um.

[0065]
Further, by using the same apparatuses and under the same

conditions as the case of the semiconductor chip in the first

layer, the die bonding step and the wire bonding step were

performed for a semiconductor chip in the second layer on the
upper surface of the semiconductor chip in the first layer.

. ' Subsequently, the chip-mounted side of the substrate was

- molded into a given form with a molding.resin (which contained
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46 a bi phenyl -type epoxy resin and a phenol novol ac
resin), and the resin was cured at approximtely 175C
for 6 hr to seal. Next, a solder ball having a

di aneter of 0.45 pmwas attached to the unseal ed side
of the substrate by a given rithod to 5 conplete a
two- | ayered stacked type | C package of BGA (Ball Gid
Al l ay) configuration. (Conparative Exanples 1 and 2)

at.the conpositions of Conparative Exanples 1
2 Bk IS b8 ST Gt Sche BbahaniTorel amreatade and
tén the., 10 sanme nmanner as Exanple 1. The results are
RotRSth W2 @red 2 appoesimaTalive 11 Examplée htr to seal.
Conparative Conparative Exanple 1 Exanple 2 (A

Nexbssureotdepnbadl Benshgi v elizdheasive rcompsnenivas( B tached
Thernosetting 82 82 82 conponent (C) DPHA 2.9 12 0

- t¢ 02 0uts8a36d0s1 8806 OPOhY MBuHERYEEE b9 b 819En method to

complete a two-layered stacked type IC package of BGA (Ball
Grid Allay) configuration.
(Comparative ﬁxamples 1 and 2)

Except that the compositions of Comparative Examples 1

and. 2 in Table 1 were used, the evaluations were made in the

~ Same manner as Example 1. The results are shown in Table 1.




(D1) Silane coupling 0.6 0.6 0.6 agent (D2)

Pol yi socyanate 0.2 0.2 0.2 Elastic nodulus (Pa)
2.0X10' 3.5X10 S.0X102 Melt viscosity (Pas) 150 3380
80 Time required for the 26 191 13 nelt viscosity to
reach its mininum val ue(secX7Bonding area to the 1000
800 100 bottomchip (%9 Damage to a wire No Yes No

Bl eeding No No Yes Package reliability Good Poor Poor
{bb@@ﬁStrial Applicability] [0067] 5 The present
Invehtion, in the so-called "a stacked type

can reduce the damage caused to

[ge%'co uct or device"
B g wires in stacklng and sol ve probl ens
AeSS nf the

resur ting fTompovEgectaracy—fzthe %“.ck.\
adhesj ve | ayer |bondi ng ~seni gond SE S ps tog%ﬂﬁéit”m

23ych as Regpsuwaeion i n tthe hei ght 10 QD tne

cin’ﬁﬁﬁbndﬁ%?ﬁwejevice, variatijon in the hei ght fron1the
the-sem conduct or Phip in

(B3 UDSTRGARSE LU g e —strface—ot—the-senic =
cofr@entipper nost | | ayer and i nclli nati of”of the

(Cte@Ponduct or _Chip | @.9the Uppernosizayer anmd—theyp

(CF)
i k contriburing t8-1nprove the o.36
Photopo ymer%zatlon 9 P °
initiator
{Dl) Silane coupling 0.6 0.6 0.6
agent ) ]
(D2) Polyisocyanate 0.2 0.2 0.2
Elastic modulus (Pa) 2.0x10° 3.5x10t 5.0X10°
| Melt viscosity (Pa-s) 150 : 3380 } 80
Time required for the 26 191 13

melt wviscosity teo
reach its minimum
value (sec)

Bonding area to the

bottom chip (%) 1oe o 100
Damagt? to a wire No Yes No
Bleeding No No Yes
Package reliability Good Poor Poor

[Industrial Applicability]
[0067]

The presént invention, in the so-called “a stacked type
semiconductor device”, can reduce the _-damage caused to bonding
wires in stacking and solve problems resulting from poor
accuracy in the thiékness of the adhesive .layer bonding:
semiconductor chips tqgether, such as variation in the height
of the semiconductor device, variation in the height from the
substrate to the surface of the semiconductor chip in the
uppermost laver and inclination of the semiconductor chip in
the uppermost layer and the like, contributing to improve the

quality and productivity of semiconductor devices.
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qual ity and productivity of sem conductor devices. 15
48 [Docunent Title] Cains Wat is clained is: 1. An
adhesi ve sheet for dicing and di e bondi ng conpri sing
a base material and an adhesive | ayer releasably
stacked on 5 said base materd@l, wherein said
adhesi ve | ayer has a pressure sensitive adhering
property at roomtenperature and a thernosetting
r Ly, ot  asti.,c nodul us of the adhesive | ayer

EORRFEhY, Eé?ﬁﬁze PhgiSi s 1.0X103 Pa to 1.0X109 Pa, the

|t viscosity 10 at 120C of the adhesive | ayer before

Wﬂ%@rﬁﬁs@@??ﬁ@diésloo to 200 Pa-s, and the time
required for the nmelt viscosity to reach its m ninmm

lval uetn 9 b@siste shelets Sonherc iMe aadh@sh Wod BYES comprising
before thernosetting is nmaintained at a constant
ateapermdime aDiad20G 4dhesivkhg | fQr
di ci ng and di e bondi ng accordi ng to§éﬁgﬁﬁg%§&WﬁgP8¥ﬁd on
s&hd baghasd ve-1 gyer has energy beam curability and
t he adhesi ve | ayer after cured by energy-beam but
bef org, L har ity exhibits the properties in Claim
1. 3. Thé a glsc% vge](%% SeJeYefJg?Y%ﬁ PIR) Akl eF BUBRnEeRgl tive
20 to either daim1l or aim2, wherein

gaccardin
SR Sheat Feomudemrismtbandiang. mmdtheshawett ing

I_sem' onductor chips to each other in a stacked type
PIORA EInd o Idsitiice modulus of the adhesive layer before
thermosetting is 1.0X10°Pa to 1.0X10* Pa, the melt viscosity
at 120°C of the adhesive layer before thermosetting is 100 to
200 Pa-s, and the time required for the melt viscosity to reach

1ts minimum value is 60 sec or less when the adhesive layer

before thermosetting is maintained at a constant temperature

- of 120°C.

2. The adhesive sheet for dicing and die bonding according
to Claim 1, wherein said adhesive layer has energy beam
curability and the adhesive lay_ezf after cured by energy-beam
bﬁt before thermosetting exhibits the 'properties in Claim 1.
3. The adhesive sheet for dicing and die bondir_lg according
to either Claim 1 or Claim 2, wherein said adhesive sheet is
used for bondihg and fixing semiconductor chips to each other
in 'a stacked type semiconductor device.

4, A maanacturing method'of a stacked type semiconductor

device, wherein
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samidaeeuefosaidysubstrate, the

4. A manufacturing nethod of a stacked type
sem conductor device, wherein 49 the adhesive sheet

for dicing and di e bonding according to Claim1lis
attached to the rear surface of a sem conductor wafer
provi ded with senm conductor cdfl ps constituting the

second | ayer or a upper l|layer thereof in the stacked

type 5 sem conductor device, said sem conductor wafer

is subjected to full-cut dicing together with the

adhesi Ve TAYRT LYo Rek dPRg} ®itled iandl dilduadnding according
tsgﬂLconduqtor chi ps, the sem conductor chip having the
Sdhedtiel 18y et taghedeto 1the eamrssntdaeci 67 pi ekad coPductor
fromthe base material, separately, prepared is a
385t PAoY igkechhivtbh asent eondneeete SNy CORMCE Al Shi Prne
constituting the first layer is nounted, said

setbisdr abgers olreat eghpelrhe Adhesiye.layer, syrfa o% h
seni conductor chip is 15 enbedde ?%t%ntﬁ%émﬁf?ﬁ ed"Eype
adhesi ve | ayer surface

i's brought into contact with the surface of
on R S-S | RO (el o S e et
S e S R I i O
SG%QEFEEE&%ESE%%%E%SLQ%ingdgi?g?12. is attached to the
the semiconductor chip having the adhesive layer on the
rear surface is picked up from the base material,
Separately, prepared is a substrate on which a
wire¥connected semiconductor chip constituting the ‘first
laye: is mounted, said substrate is heated,
the adhesive layer surface of the semiconductor chip is
embedded into the wiring surface of said substrate, the
adhesive layer surface is brought into contact with the surface
of semiconductor chip constituting fhe_first layer, and then -
the adhesive layer is thermally cured.
5. A manufacturing method of a stacked type semiconductor
device, wherein
the adhesive sheet for dicing and die bonding according
to Claim 2 is attached to the rear surface of a semiconductor

wgfer.provided with semiconductor chips . constituting the

second layer or a upper layer thereof in the stacked type
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waf er provided with sem conductor chips constituting
the second |ayer or a upper |ayer thereof in the

stacked type 50 sem conductor device, said

sem conductor wafer is subjected to full-cut dicing
together with the adhesive |ayer for dividing into
i ndi vidual sem conductor chips, the adhesive |ayer is
irradiated with 5 energy beam before or after the

I Ci the sem conductor chip having the

a gg%@é §§é5%8ﬁ fhe rear surface is picked up from

t he base material, separately, prepared is a substrate

on whPfehd éemﬂquﬁ%Mm%tweﬁesem3subdactedtmhf@ll -cut dicing
constituting the first 10 |layer is nmounted, said
teupshratel tls theatdiesite haesine aaygalﬁgri&gp@ 19Hividual
said sem conductor chip is enbedded into the wiring

semi tavduotosathipupsthat ggnthevead vegl ce.
is brought into contact with tﬁg s%r gcgs §¥§%E§QE£8 #ith

eiS€NT ¢ ONskigh O G R canst ng e |rst
15 then the adhesive ?ayé?e%g tE%?na S lgln?he the
s SRS AGL ML Y h t ack en1conductor

devi ce acé%?d?ﬁgﬁtgggg ertit§ af ﬁ5¥$ CﬁéVﬁF5°@S| e apear
et . for dicing and die bonding in which

| ve
Lﬁﬁ& i c%«?ejs ¢ Whe FHage mfeariasl,by 5 to 50

pm thi cker than the wire height.
separately, prepared is a substrate on which a

m

wire-connected semiconductor chip constituting the first
layer is mounted, said substrate is heated,

the adhesive layer surface. of said semiconductor chip
is embedded into the wiring surface of said substrate, the
adhesive layer surface is brought into contact with the surface
of the semiconductor chip constituting the first layer, and
then

the adhesive layer is thermally cured.
6. - The manufacturing method of a stacked type semiconductor
device according to either Claim 4 or Cllaim 5 using an adhesive
sheet for dicing and die bonding in which the thickness of the

adhesive layer is by 5 to 50 um thicker than the wire height.




