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8 January 2007 1 DESCRI PTION DI CI NG AND DI E BONDI NG
PRESSURE- SENSI TI VE ADHESI VE SHEET AND PROCESS faRuary 2007
PRODUCI NG SEM CONDUCTOR DEVI CES 5 FI ELD OF THE

I NVENTI ON The present invention relates to a novel
dicing and die bonding pressure-sensitive adhesive
sheet. More particularly, the invention relates to a
di ci ng and di e 10 bondi ng pressure-sensitive adhesive
sheet that is particularly suitable for use in the
process of dicing a spEscrrpwabgr or the |ike and
bonding the resultant dice onto die pads of a
substrate such as a lead frane. 15 BACKGROUND CF THE

| NVENTI ON Lar ge-di amet er sem conductor wafers such as
b I IdA r f
DGR Dad RO I B8 S%?&?ﬁ%@ﬁ@f m&t@@éﬁd et
t hi 0 h S conduct or waf er i
st ut PEOSek ofon "B ERTENE T SEmthEbnt o apeV EaRg
subsequent |y di ced, washed and dried. Thereafter, the
tape i s expanded, and the chips are picked up and
bonded. To sinplify the pick up step and the bondi ng
step, various pFOEDBaPE TEEcINVENTTAMe on di ci ng and
di e bonding 8 January 2007 2 pressure-sensitive
adhefie g isheatts ihadnciam et o8 BOtA nbveliaiéhgy and
waf er and to bond the dice (see JP-A-H02-32181,

die bonding pressure-sensitive adhesive sheet. More
particularly, the invention relates to a dicing and die

bonding pressure-sensitive adhesive sheet that is

- particularly suitable for use in the process of dicing a

- silicon wafer or the like and bonding the resultant dice

onto die pads of a substrate such as a lead frame.

BACKGROUND OF THE INVENTION
Large-diameter semiconductor wafers such as silicon
or gallium arsenide wafers are cut‘(diced) into elements
(IC chips) and thereafter mounted. 1In this process, the

semiconductor wafer is beforehand stuck on a pressure-

sensitive adhe51ve ‘tape, and subsequently diced, washed

and dried. Thereafter, the tape is expanded and the

- chips ‘are picked up and bonded.

Io simplify the pick up step and the bonding step,

various preposals_have been made on dicing and die bonding
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JP- A- HOB- 239636 and JP-A-H O 8001). These patei}{?I
docunent s di scl ose pressure-sensitive 5 adhesie'auary 2007
sheets conprising a base naterial and a pressure-
sensitive adhesive | ayer which is conposed of a
specific conposition. The pressure-sensitive adhesive
| ayers work to fix the wafer in the wafer dicing. The
adhesi on thereof with respect to the base nmaterial is
controllable. 10 Therefore, when the chips are picked

pregpsafeesenhétidivei aghesitie phessar ehaensiti Yanadheai beth
| ayer can be renoved from the base nmaterial together

towfik the whfps phaked BpndThee HCcehipscoppwhighothe1gl,
pressure-sensitive adhesive layer is adhered are then

JprRURb ed2 99c 36 Syt FAL £-ANg-Heai gd. As a 15 result, a
thernosetting resin contained In the pressure-

Senst i Y roduces adhesion and the |IC
chi Siéﬁ%%% one ocﬁoél%é&%%s%r% e SqpRressureTsensitive
essure-sensitive adhesi ve sheets disclosed in the

2R PR LUt 5 G  CRATE | T Fat Loh RO ( RaPpSSure-

~_appljcation of a die bonding adhesive and thereby

Seféﬁatblr‘ée aifeesiore ARy drh el 5 ecopeied. offhatspecifhe
pressure- sensitive adhesive |ayers of the

compassiduran s eAbEt pres sadleesions ishoet s dias iachilewe nemork
firm adhesi on between the chips and the substrate as

to diresiild waffeaurimgf wfder i &inlpnuahy 200&sidn
conmponents through energy ray irradiation and heat in

thelke f dije oAt Meanwl i sd et -1 G pj_a.:‘.:%;gr?cro lable.

structures have great variation. This has deman eda
TheQQY%&%g Eﬁﬂﬂiﬁ%g?@%%ﬁgqare picked up after the dicing,
the pressure-sensitive adhesive layer can be removed from
the base material together with the chips picked up. The
IC chips on which the pressure-sensitive adhesive layer is
adhered are then mounted on a substrate and heated. As a
result, a thermosetting resin contained in the pressure-
sensitive adhesive layer produces adhesion and the IC
chips are boned on the substrate.

The préssure—sensitive adhesive sheets disclosed in

the above Patent Documents allow elimination of the

application of a die bonding adhesive and thereby enable

- the so-called direct die-bonding. That is, the pressure-

sensitive adhesive layers of the pressure-sensitive
adhesive sheets can achieve very firm adhesion between the

chips and the substrate as a result of curing of éll the
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5 properties depending on the structures. For g | e,
structures of die pads on which the chips are dﬁﬁﬁﬁ%&2007

have been diversified and often have irregularities
caused by copper wiring or solder resists. The hight
difference caused by irregy arities may be about 5 to
20m When the 10 di e pads have such great hei ght
di fferences, the nmounting of chips through the
pressure-sensitive adhesive |ayer occasionally
componkenssi hhyougls beéwgenrhheidredpadscandntth@eat in the
pressure-sensitive adhesive | ayer because the
dipr BsadiRg. sensitive adhesive fails to densely enbed
the 15 irregularities on the die pads. The voids may

CaUSRERARKSS | L diier 8l SURl £ 1 880 c O B PHILE LYo

test, and production effiieénc ower ed-

afEaTHE! MWENTI .20, The present, Lnvention, hes, beer,

e In Vviéeéwo
an object of the invention to

___Therefore, it |s
PIRPRYT e é"‘?ﬂe&i%%rﬁﬂ dr e pPRERAGLr ¥ esdinte-ErER I ve

adhesi ve sheet that has a pressure- sensitive adhesive
STYUGer ek Mibidiien gpade et et 1 @rbiduli elyi 18s Janeamgul06d héve

properties in die bonding and thereby can prevent
bedrprammtd o fdfedy einds ditaredarah ei pdtp . t hes pressedeby

sensi tive adhesive |ayer even when chip$ are nounted
copper thieidige opass 1 NeOraal, hehghh idhkf efietts.ence

DI SCLOSURE OF THE | NVENTI ON I n one aspect of the _
caud¥ &P i'r'%\é?ﬂﬁ'a%&’titel},etrmlea\yg%e i ded @, d g AT ML e

bondi ng pressure-sensl
die pads have such great height differences, the mounting

of chips through the pressure-sensitive adhesive layer

occasionally results in voids between the die pads and the

. pressure-sensitive adhesive layer because the pressure-

sensitive adhesive fails to densely embed the
irregularities on the die ‘pads.

The voids may cause cracks in a thermal cycle test

or a humidity test, and production efficiency is lowered.

OBJECTS OF THE INVENTION

The present invention has been made in view of the

background as described above. Therefore, it is an object
-of the invention to provide a dicing and die bonding
pressure-sensitive adhesive sheet that has a pressure-

=sensitive adhesive layer exhibiting excellent embedding




adhesi ve sheet conprising a base material and

pressure- sensitive adhesive |ayer disposed thgﬁ%EWWy2007
the pressure- sensitive adhesive |layer having a ratio

(M oo/ M70) of a nodulus ef elasticity at 100C ( MLOO)

to a nodulus of elasticity at 70C (M/0) being 0.5 or

| ess. The pressure-sensitive adhesive |ayer may

pro?ggpféée{.lt‘?i %gé CSskE £ ﬁ%}?& :%Heere%gp@a{he rgre% &

rnose conpon e pressure-sensitive
corfRPRRN el FE0RE it AL o BT AR M6 865, ooo.
sengeFH IR e O T STt T oS G B 8
the YT Sra08 PE ROVt S T L OHAE ol aoe
transition tenperature of 60 to 150C. The wei ght

ratio of the acrylic polynmer and the thernoplastic
resin (acrylij nmer/thernoplastic resin) preferably

I
ranges fron1BﬁfgggggRgaﬂﬁaT§E25%§EN%I§¥7. The base
e e S T AR

P rovg{ &%ﬁ u e&fgﬂ'ﬁ% t éﬁlc? C?J'tdeh %Soinvcfjhnle@féaeﬁré S slur.lfea—r]s.%t |1°a rt i%sép ect

e present 1 nventil on, S proviaed a process

adhd S vPr OguC %wh%ﬁy%tﬂsed%\gt%%alﬁ%m ISiN@ssure-

sticking a semco or wafer onto t o
sendl ESEr £a5e0std | M8y AdNeSipis d ) ele rQfort, he 1l ¢irg sand -

di e bonding pressure-sensitive adhesive sheet, dicing
sendi®ive adhesive layer having a ratio (Migo/M7) of a
modulus of elasticity at 100°C (M) to a modulus of
elasticity at 70°C (M) being 0.5 or less.

The pressure-sensitive adhesive layer may comprise a
pressure-sensitive component and a thermosetting
component, the pressure-sensitive component comprising an
acrylic polymer having a weight-average molecular weight
of 30,000 to 500,000. The acrylic polymer may contain
repeating units derived from vinyl acetate in an amount
of 5 to 50% by mass.

The pressure-sensitive adhesive layer may contain a
thermoplastic resin having a glass transition temﬁerature
of 60 to 150°C. The weight ratio of the acrylic polymer
and the thermoplastic resin {acrylic

polymer/thermoplastic resin) preferably ranges from 9/1 to




sem conductor wafer into I C chips, picking up | C
chips fromthe base material while all ow ng thgqgnumy2007
pressure- sensitive adhesive |ayer to remai n adhered
to the IC chips, and bond8ing the 1C chips onto die
pads by nmeans of the pressure-sensitive adhesive
layer with the application of heat and pressure.

3,7EFFECT OF THE I NVENTION In the dicing and di e bonding
pressure-sensitive adhesive sheet of the invention,

thenpressargssepsiting, pdhesi vad Ayt sl RYSE 40
superior enbeddi ng properties with respect to

mN/hrbegubasi ki es onr-tde dire Rpdsoriindels disen henrdi ng

conditions. Therefore, voids often forned between the

prefs@rpagdénandi fea P LsSHE erSpnsi tive adhesive |ayer can
be prevented even when the chips are nounted on the

di en PREchEAVASGOF et Wid figrenae: ofnwimviali, OftheaRd i s
product 8 January 2007 6 efficiency may be increased.

proVPREEERRER EABOD! MENTS Cdu ditlly | NMEND{ N ctidar elevheleaw,

the present invention will be described 5 in greater
comgiei @i hg JFheckleh g sndh cireidiaiu Ry fesHidcetsensi tive
adhesi ve sheet according to the present invention
pre£oups + S€Ss Bt has eadivd Lintaal L g & Prdss Wiesensind e e
adhesi ve | ayer disposed thereon. The
bongies Spir €3 sens+t ddrvel tlilreaadhisidderd ayrrethasliaimat ithe
(MLoo/ M7o0) between noduli of elasticity at 100C
semidbod)ciamd i £ &OG (M Q)C kg 0455 adring egs ther aler abl y
0.4 or less, and nore preferably fromO0.1
chips from the base material while allowing the pressure-
sensitive adhesive layer to remain adhered to the IC
chips, and bonding the IC chips onto die pads by means of
the pressure-sensitive adhesive layer with the

application of heat and pressure.

EFFECT OF THE INVENTION
In the dicihg and die bonding pressure-sensitive

adhesive sheet of the invention, the pressure-sensitive
adhesive layer displays superior embedding properties with
respect to irregularities on the die pads under die
bonding conditions. Therefore, voids often formed between
the die pads and the pressure—seﬁsitive adhesive layer can
be prevented even when the chips are mounted on the die

pads having great difference of elevation, and product
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to 0.3. The lower limt of the nodulus of elastjcit
at 70C 15 (Mr/0) is preferably 5000 Pa, and nné%F ¥y2007
preferably 6000 Pa. On the other hand, the upper
l[imt of the nodulus of elasticity at 100C (Mloo) is
preferably 4000 Pa, and norg preferably 3000 Pa. The
pressure-sensitive adhesive | ayer has both 20
adhesi on and thernosetting properties. The above-
menti oned noduli of elasticity are ones determ ned
efﬁiCDEncyOmapebanﬁﬁ&fe@gedIn one enbodi ment of the
i nvention, the pressure-sensitive adhesive |ayer may

al so have energy ray curing properties. In such
enbodi nent, the above noduli 8 January 2007 7 of

el astic b er ra

oL a5t 1 bhat Bkekp | BuRBE RS BT BRI bo% ’
the pressure-sensitive adhesjve |ayer has a nod

of dIFFIRTP 4 tﬂﬂ)@rsasreéh%rk%‘b?@t}%e‘ﬁ%ha}ﬂet‘Pl%&cﬁ%bed

70C. This indicates that the pressure-sensitive

in grratiee feb¥lbecomes fluidized at  high
tenperatures. Di e bonding of sem conductor chips is

gendited 194 quievS e diiat belreliate b iermeratsges tuseial |y
- 100C or above, and other work at ordinary
adiesnipey athbes . ackbAticR Hddhe ghesdiEessiyensehsi tive
adhesive layer is fluidized under die bonding

[S ities
oo A s S PRI Legsulo

a5l Ny S o L TR o s ensice

pressur e- senS| rve

adhesive layer has a ratio (M;go/M7o) between moduli of

~elasticity at 100°C (Mjg) and at 70°C {(Mye) being 0.5 orx

less, preferably 0.4 or less, and more preferably from 0.1
to 0.3.

The lower limit of the modulus of elasticity at 70°C
(M70) is preferably 5000 Pa, and more preferably 6000 Pa.
On the other hand, the upper limit of the modulus of
elasticity at 100°C (Migs) is preferably 4000 Pa, and more
preferably 3000 Pa.

The preséure—sensifive adhesive layer has both
adhesion and thermosetting properties. The above-

mentioned moduli of elasticity are ones determined prior

- to thermosetting. In one embodiment of the invention, the

pressure-sensitive adhesive layer may also have energy ray

.‘curing_properties. In such embodiment, the above deuli-
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15 l evel of nodulus of elasticity and firmy.a res
to the chips. Therefore, good workability is gﬂ@ﬂ?%32007

t hroughout the steps fromdicing to picking up. The
pressure-sensitive adhesive | ayer essentially
consi sts of a pressure-senshktive conmponent (A) and a
20 thernosetting conponent (B), and may further
contain a thernoplastic resin (C Furthernore, an
energy ray curing conponent (D) and a further
of adtih ¢t Vel { ¥) raByrbeo opés ofet &ymaddadpetheehnbglbeyy ray
the conponents (A) to (E) will be 8 January 2007 8
cutlgsgramedche bl 886 gy sensitive conponent (A)) The

pressure-sensitive conmponent (A) is preferably 5 an
of the_ acr

acrwld : The .repeating ,unit ylic
. pol igjlriée?jei%%cﬁylu edt %geel n%oﬁ'f/ée’d hreo H %errse?thsea_csl‘ffllsa%/%l ve
giRNomer s - an (neth)acrﬁdic acid derivatives, The
2dRERAYH dAXALIRAS AR S ff Rkt EFbay kgt 100°C
(et h)acryl ates, benzyl (nmeth)acrylates and al kyl
remagkadlac v e sthan vitiath athe’ OFC.al R sgiodpsahasethato
18 carbon atons. O these, particularly preferred are
the e esisapie (arsth)tecry laathes iive  Mhiaxh tdmored kyf 1 giditpsd at
have 1 to 18 carbon atons, such as nethyl acrylate,
higetteyiperetthaersy.| abée Bohylingcebyl akticogtditor chips is
net hacryl ate, propyl acrylate, propyl nethacrylate, 15
enleta) | yagpeylratrenedn @ thdt W ol aghy
J (et h)yag)r ylic acid deri vgt%Wes [ r%t% ergghqycl'}sdi/ﬁlly

100815";%%%?5%? §na' D RELULSHL AL 8 §PRSLYMBL SO0L Rl Nl Ng
Accordingly, the pressure-sensitive adhesive layer is

fluidized under die bonding conditions and can densely

embed into irregularities on the die pads, thereby

' preventing voids. On the other hand, at low temperatures

the pressure-sensitive adhesive layer maintains a certain
level of modulus of elasticity and firmly adheres to the
chips. Therefore, good workability is ensured thrbughout
the steps from dicing to picking up.

The pressure-sensitive adhesive layer essentially
consists of a pressufe—sensitive component (A} and a
thermosetting component (B), and maf further contain a

thermoplastic resin (C). Furthermore, an energy ray

-curing componént (D) and a further additive (E) may be

optionally added.

Hereinbelow, the components (A) to (E) will be
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(meth)acrylate units and units of at |east one§£fnd 05007
al kyl (meth)acrylates is preferred. In this ca
20 copolynmer may contain O to 80% by mass, preferably
5to 50%by mass of the structural units derived from
glycidyl (meth)acrylate. Igtroduction of the glycidyl
group leads to inproved conpatibility with an epoxy
resin used as the thernosetting conponent (nentioned
|ater), and also to a 8 January 2007 9 higher gl ass
de&canseédii on tenperature (Tg) and hi gher heat
resi stance of the cured product. O the alkyl
(rmeth)acrylates, nmethyl (neth)acrylate, ethyl
(nmeth)acrylate and butyl (meth)acrylate are preferred.
dr ox - cont ai ni ng nononer

e[ nor e r
[P]g%c%‘“t:g_g%n%llr%%(‘{/%t Wp%%??itga?%’o y be introduced to
enabl e eas control of adhesion and fressure

sensiits RESSSHEST %eé‘s'?ietc‘tve PR hetfondss HFrferably

acrylic polynmer ranges in weight-average 10 nol ecul ar

an @il .mezooo 360eE00Noprafidralsfy theomcm,iG00

to 400,000, and nore preferably from 50,000 to
PoJ30G; 100Chc Wikn ttHues enegght vead/ ef rage (1 €O @& v et @ hiorodmer s
the acrylic polyner is low, the ratio MLOO/ MO can be

ancs efmeMBldoryoweriid |y WeitghleAverage (fRkegWaylate
wei ght of the 15 acrylic polyner nore I|ker Ieads to

mor@ffeSld Al Qfyc13pldfat In%lﬂr%nfgtdcfhesﬂ ve&f%“ ng

solutlon of the” pressure-sensi't
eSSBS 3 SRS 9P S5 BINAL G s TITALRLE el
alkyl groups have 1 to 18 carbon atoms. Of these,
particularly preferred are the alkyl (meth)acrylates in
which the alkyl groups have 1 to 18 carbon atoms, such as
methyl acrylate, methyl methacrylate, ethyl acrylate,
ethyl methacrylate, propyl acrylaté, propyl methacrylate,
butyl acrylate and butyl methacrylate. The (meth)acrylic
acid derivatives include glycidyl (meth)acrylate.
In particular, a cqpolymer containing glycidyl

(meth)acrylate units and units of at least one kind of

alkyl (meth)acrylates is preferred. In this case, the

copolymer may contain 0 to 80% by mass, preferably 5 to

- 50% by mass of the struétural_units derived from glycidyl
- (meth)acrylate. Introduction of the glycidyl group leads

- to improved compatibility with an epoxy resin used as the

" thermosetting component (mentioned later), and also to a
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20 vinyl acetate units in part of the repeatin [

of the main chain. Wien. the acrylic polyner.QLHHU%§2007
contains vinyl acetate repeating units, the coating
solution for formng the pressure-sensitive adhesive

| ayer can exhibit inproved gapplication properties to
prevent pinholes. The vinyl 8 January 2007 10 acetate
repeating units is contained in an anount of
preferably 5 to 50% by mass, nore preferably 7.5 to

hidRét byl as@ss;arsatick oo ti etubard i g ef By ablyd 191 0= 300e by
mass of the acrylic polyner. 5 [Thernosetting

reS£PFPNEN o f Bnd N, Adiergseldd NO ogompnent (1B) has a
nature such that it |s not cured by energy rays and

ee- n r.k upo ating to
(mééhﬁ$ {g Fhé'q q%ﬂﬁ' rends 8%%P %@re{h%ftlng
one ts ( ne rlse a thernD t|n
(gt aeat f?r@ESW ajph V3ol ore RFeher
nmel am ne, furan, unsaturated pol yester or S|I|cone

FULie TP %6h p o S o Yolu 19 HRP R e idqtiga mangmes yghch as
t hernosetting conponents are known and the invention
hydi®xymthyde aamy left e ey Widt hioutr ddudedatti orenadnes exaspl e
of the thernosetting conponents is a conbination of
coralrcdp @€y adhesiibn( Bnl) prasdhiard alenti Hissaitt yaGkisiat oddgect

epoxy resin- curing agent (B-2). The epoxy resin (B-1)

to e hensekegiked fromthe epoxy 20 resins

conventional ly known, and preferably ranges in

wel 9k QU298 B 6ULRL WA of [QTLAROU, 309 ©
molecular weight from 30,000 to 500,000, preferably from
40,000 to 400,000, and more preferably from 50,000 to
300,000. When the weight-average molecular weight of the
acrylic polymer is low, the ratio M;pe/M;o can be set small.
| However, low weight-average molecular weight of the
acrylic polymer more likely leads to deterioration of
application properties of a coating solution of the
pressure-sensitive adhesive layer. One example is
formation of pinholes.

Therefore, the acrylic polymer preferably contains

vinyl acetate units in part of the repeating units of the
main chain. When. the acr?lic polymer contains vinyl

acetate repeating units, the coating solution for forming

. the pressure-sensitive adhesive layer can exhibit improved

application prdperties to prevent pinholes. The vinyl
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Particularly preferred is a blend of a liquid X
resin at ordinary condition having a meight-a3£§5%3y2007

nol ecul ar wei ght of 300 to 500, preferably 330 to
400, and a solid 8 January 2007 11 epoxy resin at

ordi nary condition having aqyei ght-average nolecul ar
wei ght of 400 to 2000, preferably 500 to 1500. The
epoxy resin of suitable use in the invention generally
has an epoxy equival ent of 50 to 5000 g/eq. Specific 5

acexanpl espaft ihe @pPPXy eSkssthngbaden obhyCchflylinet bers

of phenols such as of bisphenol A, bisphenol F

pré§§9£l§l o ,to PENYHy YO akméf_l@' uﬁ%@f@fa 9_%0'7&5 0 0% by

gl ycidyl ethers of ™ al coho as o ut ane

Iy e ro Iene
mag?& dFIﬁ%niers fi% €%§§ %P%cf% gu%ﬁ ngsggof the
f ihallc acid, isophthalic acid and
actett Wtk hal i ¢ acid: glycidyl- or al kylglyci dyl -
substituted epoxy resins obtained fromaniline
i socyanurate and the |ike by substituting the active
hydrogen bonded to a nitrogen atomw th a glycidyl

[ ThgmgsettSnandospawited(Blj cycl i ¢ epoxi des in which an
-epoxy group is introduced by, for exanple, oxidizing

a cahkomheamberttdewplmptddth (B)e iy eC U u sl Eudas

vi nyl cycl ohexene di epoxi de,

thab %teagxsﬁexclc%@&vl t %
car boxyl ate and 2-( 4%proxy) aysic exyee(gf%rrgspltr%?%

) I hex dlaxan .S0 us r.e
dm(?ﬁ%s 3 crzél%)é%e n% )égflogrn e O ec?rF C6h t 5 gjﬁ:é“le"'p C} atsl?% S
whose ol ecul e contalns a dlcgclopentadlene skel_et on

d@ﬁﬁfqgs ré%%?IQQegﬁaﬁﬁtﬁﬁegpco onents generally

comprise a thermosetting resin such as epoxy, phenol,
resorcinol, urea, melamine, furan, unsaturated polyester
or silicone, and an appropriate curing accelerator. Many
such thermosetting components are known and the invention
can use any of'thém without limitation. One example of
the thermosetting compohéhts is a’¢ombination of an epoxy
resin (B-1) and a latent heat aétivatable epoxy resin-
curing agent (B-2).

The epoxy resin (B-1) may be selected from the epoxy
resins conventi&nally known, and preferably ranges ih

weight-average molecular weight from about. 300 to 2000.

- Particularly preferred is a blend of a ligquid epoxy resin

at ordinary condition having a weight-average molecular

weight of 300 to 500,. preferably 330 to 400, and a solid
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O the above epoxy resins, the bisphenol -based 8
January 2007 12 glycidyl epoxy resins, o-cresé%hnumy2007
novol ak- based epoxy resins and phenol novol ak-based
epoxy resins are preferable. The epoxy resins may be
used singly or in conbinatigen of two or nore kinds. 5
The | atent heat activatabl e epoxy resin-curing agent
(B-2) is of a type such that it does not react with
the epoxy resin at roomtenperature but does react by

epbey Ngesagt kvabediddr Prcab@Vei anCBEV2hA &l R¥agBd-average
tenperature. Various nethods are enpl oyable to

moiﬂ&&hl@{rew&hshéookaﬁ§@tt§1e§éoﬁ9tgY@EéPéﬁlgpQ?d kg 1500.

. The of the

resin-curing agent (B-2 ctivatio

: h : ' bl . | n- LNng.
Tt R S TR B i BUE herROndY Phperaily

exanpl e, the nmethod wherein active species (anjon and
hag A1 oTHORY eST0t FRtehy Thet ca? PRERt QZ%q'r ndR&sHd f%5° by

heati ng; the nmethod wherein the | atent
exafgste ace ¥ veltabtrox e porai tesincbede ngl agedy 1 (BEgresof
- stably:dispersed i'n the epoxy resin (B-1) at about
pharoom tanperas we,biaphatolhizph bi spipenal UF esressrcinol,
di ssolved in the epoxy resin (B-1) to thereby
phdryill irfive el HidGFeaflt infio d1e; Nt horhyhesehdrd her 20
curing agent is enclosed in a nolecular sieve and is

alddgrARed Alchigh JLMAr-AldY 85 ,Lg)déf\xéﬁﬂ)’lér% Ly A} &P ana

curing reaction; and the net erein use 1I's nade
pol éﬁoﬁyg{?ﬁ:eﬁggﬁ%ceosi; -Ic-;rleycrleca)}l_ et vat ab eca{r%oe)%lfgo%(gids,
éuch as of phthalic acid, isophthalic acid and
"tééréhydrophthalic acid; glycidyl- or alkylglycidyl-
substituted epoxy resins obtained from aniline
isocyanurate and the like by substituting the active

hydrogen bonded to a nitrogen atom with a glycidyl group;

and so-called alicyclic epoxides in which an epoxy group

is introduced by, for example, oxidizing a carbon-carbon

double bond in the molecule, such as vinylcyclohexene
diepoxide, 3, 4-epoxycyclohexylmethyl-3,4-dicyclohexane
carboxylate and 2-(3,4-epoxy)cyclohexyl-5,5-spiro(3,4-
epoxy) cyclohexane-m-dioxane. Also useful are

dicyclopentadiene skeleton-containing epoxy resins whose

- molecule contains a dicyclopentadiene skeleton and a

reactive epoxy group.

. Of the above epoxy resins, the biéphenol-based'
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8 January 2007 13 agents nay'be used singly or, in
conbi nation of two or nore - kinds. Preferred céH%Wﬁ“y2007

agents include dicyandi am de, imdazol conpounds, and

m xtures thereof. The | atent heat-activatabl e epoxy
resin-curing agent 5 (B-2) 1i>s generally used in an
anount of 0.1 to 20 parts by nmass, preferably 0.5 to

15 parts by mass, and particularly preferably 1 to 10
parts by nass based on 100 parts by mass of the epoxy

glyesdpl(Bpdky TheitheraoseétbNgn60oDeRebss€éB) epbxy resins

preferably used 10 in an anpunt of 10 to 97 parts by

anﬁaﬁﬁenﬁmrﬁopéﬁéﬁwﬁggdd3Q%o£? Pespakt srbypPBESra8Nd.
particularly preferably 50 to 90 parts %y mass based

on P IBSs t of . .
preigﬁ?eéééﬁ%?%?ve cgﬁioﬁ%%té%%é %ﬁ%gf%é?ﬂné%tting
onponent ) A +(B)). 15 en the weight ratio
Co@ﬁf%}"?ségo@ét%ﬁ(’?g? ok“R/g%O/ M7O can be set small.
[ Ther nopl astic resin (C] The ratio M oo/ MO can be
set Salt2tdo MR @SHGH R ke i ekPFn kgin-curing agent
pressure-sensitive adhesive |layer a ‘thernoplastic
{Brki s thita Hagra YdsLhatanst tdons nehpesatureioh 6be
to 150C. Exanples of the thernoplastic resins include
ep@of yesd Bt atesidisy tpalpadatiiralwohdiosesigsct ! yainy|
butyral s, polyvinyl chlorides, polystyrenes, 8 January

actZOted Py APAR EHd%haGeld-0sess RAlyetdylenes,
Various methods are employable to activate the

latent heat-activatable epoxy resin-curing agent (B-2).
The activation of the latent heat-activatable epoxy

resin-curing agent (B-2) can be accomplished by various

methods, for example, the method wherein active species

(anion and cation) are formed by chemical reaction induced

by heating; the method wherein the latent heat-activatable

epoxy resin-curiné agent (B-2) is stably dispersed in the
epoxy resin (B-1) at aboﬁt roon temperéture, but at high
temperatures, is dissolved in the epoxy resin (B-1) to
thereby initiate a curing reaction; the method wherein the
curing agent is enclosed in a molecular sieve and is
leached at high temperatures to thereby initiate a.curing

reaction; and the method wherein use is made of

microcapsules.

The heat-activatable latent epoxy resin-curing
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pol yi sobutyl enes, pol yvinyl ethers, polyinide Q?ahgﬁygogy

phenoxy resins, polynethyl nethacryl ates,

styrene/i soprene/ styrene bl ock copol ynmers and 5

styrene/ but adi ene/ styrene bl ock copolynmers. O these,

the phenoxy resins are partjgularly preferable due to

excel l ent conpatibility wth the other conponents of

the pressure-sensitive adhesive |ayer. The

t hernopl astic resin (C) is preferably 10 incorporated
agéntshmeapriessused sensgl iyveradiesbnBi hayehni Bf @BcARURLre
of 1 to 50 parts by mass, nore preferably 2 to 40

kipakls Mk MBSy and REY té%é#l@é ! i’n@fbﬂeercﬁibé%%r?’?%gmf’ge

parts by nmass based on 100 parts by mass e suni of
im§ 8820 PT ESRMGPENSL L b VE; one A -and
lmthe?%%sgttlﬁgx%g'5%%%&ﬁ%%?5¥§§.gbﬁéﬁgfhe
pressure-sensitive conponent (A) is the acrylic
pol jﬂjeer ﬁﬁsﬁ?&%a&ﬁﬂﬁ‘@ NP ERNE Rk vopRasnyg cagent
resin preferably have a weight ratio (acrylic
(Bool yierdeiidiandpyl asted ¥esim)ampuny 1of o) 31 7to HR@hparts by
proportion of the thernoplastic resin (C in the

ma gt e diateradl ysénsi tiovel adhest v b} ayeys | eadt$s particularly
" lowering of the ratio N100/M/0. [Energy ray curing

predompingntl (¢B) I 0The YIS SeNSdddy & AMRS | yert 8YiSy

may optionally 8 January 2007 15 contain an energy

ma gs2Y% € WhieN@ peRPeaeRt, ((@-Guring of the energy ray
curing conponent (D) can decrease the adhesion of the

pre§ﬁ8r€h§§ﬁ35%£¥fn§dgg%!%%%n §§P7C£%e§?%£§%ﬁ%i§3used

pressure sensitive dheston
. arat e
in 3RPERBLEE of 10 to 97 parts by mass, more preferably 30

to 95 parts by mass, and particularly preferably 50 to 90

‘parts by mass based on 100 parts by mass of the sum of the

pressure-sensitive component (&) and thermosetting

component (B} ((A)+(B)).

When the weight ratio (A)/(B) is low, the ratio

Mipo/M79 can be set small.

[Thermoplastic resin (C)]

The ratio Mipe/M7o can be set small also by

incorporating in the pressure-sensitive adhesive layer a

thermoplastic resin that has a glass transition

temperature of 60 to 150°C. Examples of the thermoplastic

‘resins include polyester resins, polyvinyl alcohol resins,

: polyvinyl butyrals, polyvinyl chlorides, polystyrenes,
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5 fromthe base material. The energy ray curin
component (D) is a conpound that is ponneriz%HMQWHy2007
cured upon irradiation with energy rays such as
ultraviolet rays or electron beans. Specific exanples

of the energy ray polynerizaple conpounds include 10
acryl ate conpounds such as trinethyl ol propane
triacrylate, tetranethylol methane tetraacrylate
pentaerythritol triacrylate, dipentaerythritol

po Npaeiyslnexyinent aes1 yhBbges, C%%@E}E@@l@yyéﬁégt ol
hexaacryl ate, 1, 4-butyl enegl ycol dlacryfate,

po%yﬁs'mleéﬂé%,_ dg)@gf‘ymg,f, e!p‘%ﬁ@,t [}gééggfﬂwgokegéns,

lacryl date, ol'igoester acrylate, ane acrylate

' s, epaoxy;.modified ryl ates ol yet her
phé&r a%fl%ﬁﬁiR%%éﬁ%&%ygéW%%ﬁ%Eﬁihﬁ%g’These conpounds
have at | east,one pol ynerizabl e double bond in the
ST R/ SOPHAR & Gner et g P+l £8P NETYFE - 20er age
mol ecul ar wei ght from 20 about 100 to 30000, and
st yresteatiiag et siaoirn S 0ol awk 10000 ymens t héf deras esthe
of the energy ray polynerizable conmpounds are those
phagmmyo weds nisaaingy e i icycll aapign tradi fenea b sk efled oo The
energy ray curing conponent (D) is used in an 8

exchaNeaty cIR@AtibE lapy ittt aHtr Hobderms &Y tishe
by mass, preferably 0 to 30 parts by mass, and

preR@iileCybath ¥ iREeL iRl e 16920 Parts by mass based
on 100 parts by nmass of the“total of the conponents

(A 2B BBy 00 Ve BLETEY S RIU g Sphest ve
inc%?%br%ggd in the pressure-sensitive adhesive layer in
an amount of 1 to 50 parts by mass, more preferably 2 to
40 parts by mass, and particularly preferably 3 to 30
parts by mass based on 100 parts by mass of the sum of the
pressure—sensitive component (A) and thermosetting
component (B). When the pressure-sensitive component (A)
is the acfylic polymer, the acrylic polymer and the
thermoplastic resin preferably have a weight ratio
(acrylic polymer/thermoplastic resin) of 9/1 to 3/7. High
proportion of the thermoplastic resin (C) in the pressure-

sensitive adhesive layer leads to lowering of the ratio

Mipg/M7g.

' [Energy ray curing component (D)]

The pressure-sensitive adhesive layer may optionally
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conposition is irradiated wth energy rays to e th
curing conponent. The energy rays include uItrggﬁ%P%V%OU7
rays and el ectron beans. 10 Wien the energy rays are
ultraviolet rays, polynerization (curing) tinme and
irradiati on dose can be sayed by use of a
phot opol yneri zation initiator. The photopol yneri zati on
initiators include benzophenone, acetophenone,
benzoi n, benzoin methyl ether, 15 benzoin ethyl

corthén, abeazergyi sopropylnet bempohenzoi(n)i. sahtilg of the
et her, benzoi nbenzoi ¢ aci d, nethyl benzoi nbenzoat e,

endeggotay deaei hy| kehgbnerds 4¢0) ety tBL%¥ARELNPRE, a@hesion
hydr oxycycl ohexyl phenyl ketone, benzyl diphenyl .
S [ LeLr [ 0 |.de,

O PSRty o T & S ReneR kb en e refionsy yhe

azobi'si sobutyronitri énz
- 0 t hr aqui none, an )
pr“z%‘?’g‘% t %?ﬁ%%ﬁlyi’%e%@bﬁ%ﬂ? ﬂle%wﬁhsgah?ﬁeeaﬁ%h%. sepprated
hot.opal yneri zation initiator is desirably used in an
fr‘%?)p’?}bgﬁﬁ%?% LHotmtabf 0.01 to 20 parts by mass, and
preferably 0.1 to 15 parts by mass based on 100 parts
by FhramiEsg208% <Urimgssoofoarmntenddgyis &y cmpagnd
conmponent (D). [Further additive (E)] The
thadr dss yrcel wensi 26d/ exratl vexiade Usyrer i PByd Lot @i nvidch Senergy
coupling agent (El). The coupling agent (E-1)
ray¥ eh@rally wleontaiNeta rgheuR capeblerof seaed | NgpWdilti ¢
the functional groups in the conponents (A) to EE»,

exchipalal Al Y @ndiyy LAG ¢ {2dBe EGSHUIRN YidPPuge
functional group i'n th oupl 1 ng
acrylate compounds such as trimethylolpropane triacrylate,
tetramethylolmethane tetraacrylate, pentaerythritol
triacrylate, dipentaerythritol monohydroxypentaacrylate,
dipentaerythritol hexaacrylate, 1,4-butyleneglycol

diacrylate, 1,6-hexanediol diacrylate, polyethyleneglycol

diacrylate, oligoester acrylate, urethane acrylate

oligomers, epoxy-modified acrylates, polyether acrylate

and itaconic acid oligomers. These compounds have at
least one polymerizable double bond in the molecule aﬁd
generally range in weight~average molecular weight.from
about 100 to 30000, and preferably from about 300 to 10000.

Further examples bf the energy ray polymerizable
compounds are those compounds-having a dicyclopentadiene
skeleton.

The energy ray curing component (D) is used in an
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10 agent (El), which is specifically an organic
functional group, reacts with the thernosettiry’anuary 2007

conmponent (B) (particularly preferably with the epoxy
resin) in curing reaction. The obtainable results are

enhancenents in adhesion angclinginess of the cured
product w thout 15 deteriorating heat resistance, and
also in water resistance (heat and hum d resistance).
A silane coupling agent is a preferred coupling agent
appElok irecausemonhti bS versatid idar N £ efls B P AT erabll) 0
coupling agent (El) is generally used in an anmount of

£02800phrit® 29 pakks Eﬁd”@%%ti@uqfaqlglbl);%&(%g%tatgqi%% RY %

by mass, and particularly prefera parts

S 0 r mass of t
pa?ﬁgrg sgﬁggnggggﬁpéﬁe%ge %%f%%quhgﬁfsacgfggflFﬁ%ﬁ&gOf
gent (E2) . su as_gn 8 January 2007 18 organic
th%o??? ﬁgﬁ%tﬁsggﬁaﬁﬁae(g?'inine conpound nmay be added
to the pressure-sensitive adhesive layer in order to
reguif3eR® the PRE$$AreaspRsibhvanddbeneyrononppenythn
t hereof before exposure to energy ray irradiation. 5
copkaipbareorgangy payyvatbény cempparate (Doppohnads
i nclude aromati c pol yval ent isocyanate conrpounds,
compophaton psl yvaiehitédoeyanabaeegpPoUpdstoakhe¥cthe
pol yval ent isocyanate conpounds, trinmers of these

cuPh & Vab@pénLSOCY Al @ e QMRAUNAS: anth1ude ultraviolet
i socyanato-term nated 10 "urethane prepol ynmers obtai ned

ra)ps_y &(ﬁ@cﬂ/%lgtpgn tg@amdgs).ol yval ent isocyanate conpounds

wi th po compoun
When the energy rays are ultraviolet rays,

polyﬁerization {curing) time and irradiation dose can be
saved by use of a photopolymerization initiator.

The photopolymerization initiators include
benzophenone, acetophenone, benzoin, benzoin methyl ether,
benzoin ethyl ether, benzoin isopropyl ether, benzoin

isobutyl ether, benzoinbenzoic acid, methylbenzoinbenzoate,

.benzeoin dimethylketal, 2,4-diethylthioxanthone, o-

hydroxycyclohexyl phenyl ketone, benzyl diphenyl sulfide,
tetramethylthiuram monosulfide, azobisisobptyronitrile,
benzil, dibenzil, diacetyl, P-chlorocanthraquinone and
2,4,6~trimethylbenzoyldiphenylphosphine oxide.

The photopolymerization initiator is desirably used

~in an approximate amount of 0.01 to 20 parts by mass, and

preferably 0.1 to 15 parts by mass based on 100 parts by
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Speci fic exanples of the organic polyval ent isqgyanat
conmpounds i nclude 2, 4-tol yl ene diisocyanate, ¥ ¥ER0Ey 2007
2,6-tolylene diisocyanate, 1, 3-xylylene diisocyanate,
1, 4-xyl ene 15 diisocyanat e,
di phenyl net hane- 4, 4' - di i socygnat e;
di phenyl net hane- 2, 4' - di i socyanat e,
3- et hyl di phenyl net hane dii socyanate, hexanet hyl ene
di i socyanate, isophorone diisocyanate,
madiscytl bhexgharthaneydcdridyi sempanahe, (D) .
di cycl ohexyl net hane- 2, 4' -di i socyanate and | ysine 20
i socyanate. Exenpl ary organi c polyval ent im ne
compounds i ncl ude
= di t -4,4' -bis(1-aziridine
[F%%?%%gygﬁgggggg ??Fﬁethylolpropane-tri-(3-aziridinyl
pro 'onatqé tetranthyJolne hane-tri-(s-aziridingl,
pr opl Bhat'e SHE R T8 UthiA#5hove7~ hayer may contain a
t o]l uene- 2, 4-bi s(1-aziridi ne _carboxyam de)
coup} R Ayaeithel B ne Theuowelime adantel @cth)i care Serakdly
thermally conductive filler may be incorporated in
CORtELIPY e JINGUpP Samisie ofe maihesivg vayerthe foabt cohhe
cured layer to display electrical and thernal
gragrduct ithd ycafdarerite die thomi NGprSiabl ¢ thatels
i nclude gold, silver, copper, nickel, alum num
theStatniesnhist@gl,, carbon, ceramics and silver-coated

ni ckel , alum num and the like. Insulating 10 fillers
chrom.um

Suc?g%%uﬁ%%§§t%ﬁe ?Eb%%%%n&ggﬁgﬁygﬁkés hg éﬁﬁggﬁj¥he

oxXi t1tanium oxi de an |
he.used in an .a t of about, 0 to 400

fill ma n !
2gegt (Elly WHSE Bis SPo G0 ik B0 (5 SRS dfultHeonal
conponents |
group, reacts with the thermosetting component (B)
(particularly preferably with the epoxy resin) in curing
reaction. The obtainable results are enhancements in

adhesion and clinginess of the cured product without

deteriorating heat resistance, and also in water

- resistance (heat and humid resistance).

A silane coupling agent is a preferred coupling

agent (El} because of its versatility and cost merits.

'The coupling agent (El) is generally used in an amount of

0.1 to 20 parts by mass, preferably 0.3 to 15 parts by

mass, and particularly preferably 0.5 to 10 parts by mass

- based on 100 parts by mass of the thermosetting component

(B) .

Further, a crosslinking agent (E2) such as an
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(excluding the filler) of the pressure-sensitiy anuary 2007
adhesive 15 layer. [Pressure-sensitive adhesive y

| ayer] The pressure-sensitive adhesive |ayer conprises
the aforesaid conponents and desirably ranges in
thickness 20 from3 to 100,y and preferably from5

to 60 gm The pressure-sensﬂtlve adhesi ve conpri sing

t he above conponents has bot h adhesi on and

t hernosetting properties. Therefore, it can

orgentici butgvhaehite ikioxyaa0t 8rWakehdd¥ordNBld RG B
base material in the dicing, and can be used 8 January

adi&@97toZQh@Spé’_@s@gg}gs—%\éﬁﬁggti?%Sgdbggig%ihrisay%r}d 9 &.0ads .

the nounting. Upon esi‘ve layer

n

' a red.. produ havi n i gh. i npact resistance.

re%ggggﬁnggt%gltgﬁ?eagbﬁsaﬁgtng g?@&ﬂ%&ﬂ Stfepdtance

betg&egﬁ%hear 5 strength and peeling strength and can
a

thigp SHFf PEPRAHIChBAIPAGTRY 0paYt ey agian igmder
severe hot and humd conditions. [Dicing and die
bondF¥RMpFEEE P EIBRES | P Vevaliesi Veoshestre &OmFhends
di ci ng and di e binding pressure-sensitive adhesive

ingched¢ afomdneidnyehyvabesonpsdésesnatbasempaiiatisal and
t he above pressure-sensitive adhesive |ayer disposed

aliphdtic heseyvel &t al sodPen b€ nanendie hb BELRY:

pressure-sensitive adhesive sheet may have any forns,

o PTG S0 0ES: A atels, hepdegcopmifEcel o
poﬂﬂhdefé.nvte isshoeceﬁ}anna?é/e bceorr?péurnac{]ss paanrc? nltsocyanato-terminated
urethane prepolymers obtained by reaction of the
polyvalent isocyanate compounds with polyol compounds.
Specific examples of the organic polyvalent isocyanate
compounds include 2,4—tolylene diisocyanate, 2,6-tolylene
diisocyanate, 1,3-xylylene diisocyanate, 1,4-xylene
diisocyanate, diphenylmethane-4, 4’ -diisocyanate,
diphenylmethane—2,4’—diisocyanate, 3-methyldiphenylmethane
diisocyanate, hexaméthylene diisocyanate, isophorone
diisocyanate, dicyclohexylmethane~4, 4’ ~diisocyanate,
dicyclohexylmethane~2;4’udiisocyanate and lysine
isocyanate.

Exemplary organic polyvalent imine compounds include
N,Nf—diphenylmethane—4,4'—bis(l—aziridine cafboxyamide),
trimethylolpropaneutri—ﬂ~azifidinyl propionate,

tetramethylolmethane-tri~B-aziridinyl propionate and N,N’-
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film Exanples thereof include polyethylene fils,
pol ypropyl ene filns, pol ybutene fil ns, polybut&gﬁ@H@y2007
films, 20 polynethyl pentene filnms, polyvinylchloride
films, vinyl chloride copolynmer filmns, polyethylene
terephthalate films, polyetRyl ene naphthalate filns,
pol ybut yl ene terephthal ate il ms, polyurethane fil ns,
et hyl ene vinyl acetate filnms, ionomer resin films,
et hyl ene/ (nmeth)acrylic acid copol yner 8 January 2007
toRlefiétmpe-10t byl enel £ 1@ hy asryhbakeaksogel ymer fil ns,
pol ystyrene filns, polycarbonate filns, polyimde

triétWPrendhith GhAss! i nked films and |amnated filns of
these filnms. Further, colored (untransparent) filns
of t bove 5 transparent. fi ,_and fluororesin
fiI%@%ﬁh?%i%ﬁ?’eﬁﬁﬂ%%%ﬁﬁ%ﬁC?Lfir%wﬂc?m%ﬁm%f{y
sem conductor devices with use of the dicing and die
COBTHT T pir ok IBErRS {1 VEORAREST ¥4 15 HEkE BF CEREre-
invention, the IC chips are picked up from 10 the base

sengittdiieladiif g ioval lawg hgt e henar ks stre-censil t Lager to
adhesive layer to remain adhered to the back surface

diggflayt kd oo rohigds .arkhertedomel ¢dredwat fatey offtde blasedie
material that contacts with the pressure-sensitive

boraihesi veuli axple preferablindagieaqeudf,acs 16R1Si Apfe 40
nmM\Y mor |less, nore 15 preferably 37 m\NVm or | ess, an

niddkNt i GUhahlYirPr &fisfs léébéété%?]e%rt}o%,s'c%%%%%%

surf'ace tension of the base al can

. appropri ately .sel ecti.ng t he se nmaterial or by
Sllg%gt i%%a%fgﬁlenéfﬁr ace ag'f‘mtjﬁgmbﬁ]éj bﬁﬁiﬁ Srlikf - vv%tnﬁualatlng

..rel ease %gent. o . .
fillers such”as asbestos, silicas, glass, micas, chromium

oxide, titanium oxide and pigments may be added. The
filler may be used in an amount of about 0 to 400 parts by
mass based on 100 parts by mass of the components

(excluding the filler) of the pressureusensifive adhesive

layer.

[Pressure-sensitive adﬁesive layer]
The pressure-sensitive adhesive layer comprises the
aforesaid components and desirably ranges in thickness

from 3 to 100 pm, and preferably from 5 to 60 pm.

The pressure-sensitive adhesive comprising the above

- components has both adhesion and thermosetting properties.

Therefore, it can contribute to the fixing of a wafer by

adhering to a base material in the dicing, and can be used
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20 Suitable rel ease agents for the rel ease coaty ﬂﬂ 20
the base material include alkyd resins, silico udy 2007
resins, fluororesins, unsaturated polyesters,
pol yol efi ns and waxes. The al kyd resins, silicone
resins and fluororesins gpparticularly preferable
rel ease agents due to the|r % January 2007 22 high
heat resistance. In particular, the alkyd resins are
preferred because of high adhesion to the base

as nat eddiadsianc €asyn € otti¢ obh Dis tied sad aseqt epsiere I n
the rel ease treatnent on the surface of the base 5

modﬁ%fﬁda|UB%hnﬁe%an%foE%%ah l%@§§ 3% cured

rel ease agent may bé appl |e |rectI e absence
Prc:giuc,ac S,.%{ h]b_C{/h aﬁ'n gacdc l#ésgls;’%l Ruﬁtﬁl gngg)%te%%e%W| g?
ou oa an air _ knife coater or a roll coatet

’? |Po"\ﬁé’f51°6y SR Y T RsrancP siwaaR cihear

tenperatures or electron beam irradiation to effect
StreRgtiy anfinperer neetsigeriab i @vichataromagyntaior sxEhiptient

wet | ami nation, dry |lam nation, thernolan nation,
bongiinou piropekanenativen amderoedvarsi tiot el hase d

materi al generally has a thickness of about 15 10 to
condl@@ ienspreferably about 15 to 300 pm and

particularly preferably; about 20 to 250 m The

process for producing the dicing and di e bondi ng

pressure-sensitive adhesive sheet is not particularly

; bl ALt , the sheet. ma uced by
(Dt fl; &fla, {8 BERARLE, ri Sb\‘arf*hsteﬂégﬁhé’?s&figl%e‘ﬁ’& et

coating t
ad i v OSI , wed by dryin It is also
h%ﬁe 5301n é 8ne g gng prgssu¥e gen51t1ve

adhesive sheet of the invention comprises a base material

and the above pressure-sensitive adhesive layer disposed

on the base material. The dicing and die binding
pressure-sensitive adhesive sheet may have any forms,
including tapes and 1abels;

The base material of the dicing and die binding

pressure-sensitive adhesive sheet may be a transparent

film. Examples thereof include polyethylene films,

polypropylene films, polybutene films, polybutadiene films,
polymethylpentene films, polyvinylchloride films, vinyl
chloride copolymer films, polyethylene terephthalate films,

polyethylene naphthalate films, polybutylene terephthalate

- films, polyurethane films, ethylene vinyl acetate films,

- ionomer resin films, ethylene/ (meth)acrylic acid copolymer
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appropriate to formthe pressure-sensitive adhesive
| ayer on a release filmand transfer the Iayer§GWP§y2007

the base nmaterial. 8 January 2007 23 Before use of
the dicing and di e bondi ng pressure- sensitive
adhesi ve sheet, a rel ease fiJ;mmay be di sposed on the
pressure-sensitive adhesivel"ayer for protective
purpose. 5 The pressure-sensitive adhesive |ayer my
have at its external peripheral portions another
£iPhESHERY18885(héME) 58801Latar chbrhed Fingslrane.
[ Met hod of using the dicing and di & bondi ng pressure-
pLi hesi k nbel use .of .the
T T e e e R R T
heet wil]l 6 be explained in the case_of appljcatiaon.in
and T BPBHUREPnt bImS i ohTRER 6F SIaByHBBSOF 15hFRSY fd 1ms
producti on process of sem conductor devices according
Furphehe FRVRRRS ontrRnperapt Aanfidme pbnthagabove
pressure-sensitive adhesive sheet is fixed on a dicing
trapepapen byt oehs afd af Tuogofeane. fThes eaféerl sa
silicon wafer is placed on the pressure-sensitive
empadnesh Me. | ayer 20 of the dicing and di e bonding
pressure-sensitive adhesive sheet, and light press is

applire § AR RAWNe ot @ ebild SR M RleviRURSEAUEILLYe of
when the pressure-sensitive adhesive |ayer contains
the RE SRS Bhd W LY i SN » o ENET W ive adhesive

sheet of the invention, the IC chips are picked up from

the base material while ‘allowing the pressure-sensitive

~adhesive layer to remain adhered to the back surface of

the IC ChiPS¥ _?hg;eforg,_the surface of the base material
thatrcontacts with the pressure-sensitive adhesive layer
preferably has a surface tension of 40 mN/m or less, more
preferably 37 mN/m or léss, and particularly preferably 35
mN/m or less. Such low surface tension of the base
material can be obtained by appropriately selecting the
base material or by coating the surface of the base
material with a release agent.

Suitable release agents for the release coating on
the base material include alkyd resins, silicone resins,

fluororesins, unsaturated polyesfers, polyolefins and

- waxes. The alkyd resins, silicone resins and fluororesins

are particularly preferable release agents due to their
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8 January 2007 24 rays are applied thereto through
the base material. The irradiation increases ghémumyZOUY
cohesi on of the pressure- sensitive adhesive |layer, so
that the adhesi on between the adhesive |ayer and the
base material is | owered. 5, he silicon wafer is then
cut by cutting neans such as a dicing saw, and IC
chi ps are produced. The cutting depth is determ ned
in consideration of the thickness of the silicone

hiyRf Bea@ndepL esstde: safsidd e Adhes] viahd ayalyd AWhins are
abrasion of the dicing saw. 10 The above application

g p t t i Cl :

pr T RPEl Dl e B 1Pm DROPTRE B0 Phe o Ref ol Bt

necessar and_di e bondjn

ne s
, an%r%%%ﬁr%ggg%%ft?€éhggﬁ%%¥@%cghE%?Sh% " be expanded to

wi den 15 the di stances between the |1 C chips, thereby

faci % tH§ i k9t pitdaatgay: oin tHee |G CAIGe hase

expansi on causes slipping between the base nateri al
matguiaheus pressha efserrsiaideraidese vagdmyerthsore hasse

t he adhesion therebetween i's |owered to further
agesrthamee e dopig-adp did® e&f iy cienchesamderide €hipssolvent

Subsequently, the IC chips are picked up. As a result

or &fs theyahave i Jrhe PrAs U ersensi4d e adhesive p
| ayer can remain adhered to each | C chip when the IC¥

meafl RS Al AR 6L, 00 WIS PSR, dh Awary
knife coater or a roll coater, followed by exposure to
normal or elevated teﬁperatures or electron beam
irradiation to effect curing. Another method is

lamination by, for example, wet lamination, dry lamination,

thermolamination, extrusion lamination and coextrusion.

The base material generally has a thickness of about

10 to 500 pm, preferably about 15 to 300 um, and

particularly preferably about 20 to 250 um.

The process for preducing the dicing and die bonding
pressure-sensitive adhesive sheet is not particularly
limited. For example, the sheet may be produced by

coating the base material with the pressure-sensitive

-adhesive composition, followed by drying. It is also
- appropriate to form the pressure-sensitive adhesive layer

- on a release film and transfer the layer onto the base

material.
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The 1 C chips are then nounted on respective dizLPads 2007
via the pressure-sensitive adhesive |ayers. The& @&y

pads have been heated or are heated i mredi ately after
the nounting of the IC chips. The heating tenperature
is 5 generally 80 to 200C, ﬁsd preferably 100 to 180C.
The heating tinme generally“ranges from0.1 sec to 5
mn, and preferably fromO0.5 sec to 3 min. The chip
nmounting pressure is generally from1l kPa to 200 Mra.

Wierge ASLESSM Yor fidfd '@{%ggﬁté&s JBY @&&ﬁg& &ﬁ?@gsu}‘@—

after the I C chips have nmounted on t e pads,

he ,conditi gns of the aforesaid heatin .
selfBEEL Y4 SIS Moe e e FF RS oL n 165 B9 epanad
preferably 10 to 120 mn. Through the aforesaid work,
on i Hhe wé%%%f%@%%w%e adhaghe’i tayenyker i RTeteeliEAd
firmy bonds the IC chips and the die pads. Since
PU¥p@sS€. pressure-sensitive adhesive layer is fluidized
under the die bonding conditions, it can suitably
enbethd hperesisu e angiggiteard dieas ven ltdye ine patksve tot
prevent voids. 20 That is, the sem conductor devices
it obied etk "L idphGRNStdd 1 i Ok | dhdMHGh dessure-
pressure-sensitive adhesive |ayer has been cured to
o j A% Whi 1 i gularities on the
e e T 2or et orbod e IS
constitution achieves high package reliability and 8
January 2007 26 board nounting properties even under

severe conditions. The pressure-sensitive adhesive
M cg$u§ﬁgg the dicing and die bonding pressure-

sensitive adhesive sheet]
Hereinbelow, use of the dicing and die bonding

pressure-sensitive adhesive sheet will be explained in the

- case of application in the production of semiconductor

devices,

In the production process of semiconductor déevices
according to the inventﬁon, the dicing and die bonding
pressure~sensitive adhesive sheet is fixed on a dicing
machine by means.of a ring frame. Thereafter, a silicon
wafer is placed on the pressure-sensitive adhesive layer
of the dicing and die bonding pressure-sensitive adhesive

sheet, and light press is applied to secure the silicon

" wafer. .

Subsequently, when the pressure-sensitive adhesive

layér coﬁtains the energy ray curing component, energy
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i nvention may be used in the bonding of other
materials such as seniconductor conpounds, gl dggnuary 2007
ceram cs and 5 netals. EXAMPLES Herei nbel ow, the
present invention will be described in detail by the
fol | ow ng- Exanpl es. However p4it should 10 be construed
that the inventionis in no way limted to the
Exanpl es. I n Exanpl es and Conparative Exanpl es,
nodul us of elasticity, dicing properties, enbedding

rapsopeet apsl aéddtRerbondtngounndhset haget hatpackage The
reliability and board 15 nounting reliability were

ireyal seted DyctbesEs! L oM B8he SELA0ES. +hMDHULUSLOE -
el asticity] A pressure-sensitive adhesive |ayer was

: . ot
B R e A
ulus_of elasticity.

I th t_of
2 IS AR oTnc CRARFErT Yot FHE. s Aol 8vAESdnencur bd

on a_.rheoneter (RDA Il manufactured. by Rheonetrics)
at &% efueifQp ofrfe A safdi) Janudry P@pyingmeans such

predeterm ned tenperature. [Dicing properties] Wen
as theddiigihgarad deenCorples etk ¢ reeadbcE&tanile dGitanihg
Conpar ati ve Exanple, the sem conductor chips were
deppiis eirsv el tfeomm ifrl eavsi rore aatsaickesr yi en | b ght h@l € DSkOPest 6f
eval uate the dicing properties.
the silicone wafer and pressure-sensitive adhesive layer,
and abrasion of the dicing saw.

The above application of energy rays may be
performed after the dicing, or even after the expanding
step described below.

Where necessary, the dicing and die bonding
pressure-sensitive adhesive sheet may be expanded to widen
the distances between the IC chips, thereby facilitating
the picking up of the IC chips. Also, the expansion
causes slipping between the base material and the
pressure-sensitive adhesive layer, so that the adhesion
therebetween is lowered to further enhance picking-up

efficiencies of the chips.

Subsequently, the IC chips are picked up. As a

‘result of the above work, the pressure-sensitive adhesive

layer can remain adhered to each IC chip when the IC chips

are separated from the base material.
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[ Enbeddi ng properties at die bonding] 10 Wen t
sem conduct or chi ps had been nounted on die p&%@m?%32007

each Exanpl e and Conparative Exanple, the interfaces
bet ween the pressure-sensitive adhesive layer and die

pad were observed for voids oy a supersonic flaw

detector to evaluate the enbeddi ng properties at die

15 bonding. [Bond strength] A silicon wafer was stuck

onto the dicing and die bonding pressure-sensitive

adhesheelshekripof apacth&xanplifted0oande COERAI AL 1 M€ pads

Exanpl e, and was diced into 10 mm square chi ps.
vidhereapteksutbesehi Psi ver 1ted 10 '

b sERLPEi YT ganRYALe lggfﬁzglsfi ofrgsg \34%1(%2%%(’:13

rectangul ar copper plate under the c
hawe SER. ntin s_tallo g by
B R L T T T T
t hus- obt ai ned Janpary 2007 @28 sanpl es were each set
noyt LG9 el Bg) ﬁ? STRTPe: érgfteerf}eaa%n% LereRRia i i%ests was
made by pulling the chip away fromthe copper plate
gers&raahlhng@ etof 20 Can@gna ateef exfalbly A Grite 18TRE . bonbe
strength was obtained as the force required. 5
heqtHquk dglene ed¢rabid ity raftued4 O pack@gessebt ab neduim, eand
Exanpl e and Conparative Exanple were exposed to 85C

pregied 641% RHdmor0. SLa&drc A hiver elmh Ve £ abeee 1tQ
adsorb noisture. 10 Subsequently, IR reflow was

pregeguctied JaMamiaty Aempar alpy es, Upps uppO0C. The
bondi ng portions were then
Whgre necessary, further heating may be performed
after the IC chips have been mounted on the die pads,
under the conditions of the aforesaid heating temperatures
and a heating time of 1 to 180 min, and preferably 10 to
120 min.

Through the aforesaid work, the pressure-sensitive

adhesive layer is cured and firmly bonds the IC chips and

“the die pads. Since the pressure-sensitive adhesive layer

is fluidized under the die bonding conditions, it can

suitably embed therein the irregularities on the die pads

to_preVent voids.

That is, the semiconductor devices obtained have a
constitution in which the pressure-sensitive adhesive

layer has been cured to bond the chips and in which the

- irregularities on the die pads have been densely embedded.

This constitution achieves high package reliability and
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15

observed visually and by a scanni ng supersonic fl aw
detector to inspect the occurrence of lifting rﬁmumy2067
peeling and package cracks. 15 [Board nounting
reliability] The |1 C packages obtained in each Exanpl e
and Conparative Exanpl e werg; nounted on a not herboard
(build- up BT resin wiring board for high density
nmounting) at 20 260C in 1 mn. The notherboard on
whi ch the I C packages had been nounted were then

bobler mpunshoek prepted By 000 e¥elas Rfver@XRRsWie ildhs .
-40C and 125C (one cycle consisted of 1 mn heating,

9 nippee %egisgeeOEeﬁgfﬂﬁbsdaHﬁ%%@ Uheeel M gpé

January 2007 29 cooling and 9 mn retention
. We L rature). After the test, the craoss .
inySHEISH BEO B bEERLIBokPE BRI BT sihRre TR ea de
visual l y and EX a scanni ng supersonic flaw detector
Su{:b F’ﬁsﬁé&lcf’ﬁ‘ GERGr FeMeeUBfiSs Glacrs. ceramics and
Pressure-sensitive adhesive |ayer] The conponents of
mepRa8sur e- sensi ti ve adhesive |ayer enployed in
Exanpl es and Conparative Exanples are: 10 (A)
Pressure-sensitive conponents Al: Copol yner having a
wei ght - aver age nol ecul ar wei ght of about 200, 000 and
consi sting of 35 parts hyamesss of butyl acrylate, 20
parts by nass of vinyl acetate, 25 parts by mass of

2- h%@@ﬂﬁ@ﬂéw,@ﬂ@%ﬁ@ﬁr@c andly @0 P TSi11 be described

in detail by the following Examples. However, it should

be construed that the invention is in no way limited to

- the Examples.

In Examples and Comparative Examples, modulus of
elasticity, dicing properties, embedding properties at die
bonding, bond strength, package reliability and board

mounting reliability were evaluated by the following

o methods.

20

[Modulus of elasticity]
A pressure-sensitive adhesive layer was formed in a
thickness of 3 mm and thereafter UV irradiated to be

partially cured, thereby obtaining a sample for the

> measurement of modulus of élasticity. The modulus of

elasticity of the sample was measured on a rheometer (RDA

IT manufactured by Rheometrics) .at a frequency of 1 Hz and
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15 by mass of glycidyl methacrylate. A2: Copol yner
havi ng a wei ght-average nol ecular wei ght of a uary 2007
200, 000 and consisting of 65 parts by nass of butyl
acrylate, 25 parts by mass of 2-hydroxyet hyl
methacryl ate and 10 parts by-mass of glycidyl
nmet hacryl ate. 20 A3: Copol yner having a wei ght -aver age
nol ecul ar wei ght of about 700,000 and consisting of
35 parts by mass of butyl acrylate, 20 parts by nass

a plredenykmagetiatempdatpaels by mass of 2-hydroxyet hyl
net hacryl ate and 20 parts by nmass of gl ycidyl
net hacryl ate. 8 January 2007 30 A4: Copol yrmer havi ng
a wei ght - average nol ecul ar wei ght of about 700, 000

0 65 parts by mass of butyl acrylate,

[DEE?né $§5éérﬁ%§s of 2-hydroxyet hyl nethacrylate and

ss. of gl C|dyl met hacryl at e. (B)
Ther t%%%g? %ﬁ%%n% ?ﬁ?%u?%mﬁb%E?gtiﬂgeéﬁh Egample

parts by mass of a bisphenol A liquid epoxy resin
and pPemzaRa bl ae | Blderi e ont Ne PPONL. SHORWBADrCOhipsTRere
epoxy equivalent: 220 to 240 g/eq, nolecular weight:
obadoved 400) ; fIdweOopactachy Ibpss bighat saltdoepory £esin
having a dicycl opentadi ene skel eton (EXA 7200HH

evaladt @bl fd0mm ndAb NRRER ¢ K . AND CHEM CALS,
| NCORPORATED, epoxy equivalent: 275 to 280 g/eq,
nol ecul ar wei ght: about 800); 2 parts by mass of a
‘curing agent (ADEKA HARDNER 15 3636AS avail able from

LTD.);.and 2 parts by mass offa
curlndﬁggggaﬁﬁﬁles ﬁ%ﬁi?on&angf

When the semiconductor chips‘had been mounted on die
pads in each Example and Comparative Example, the
ihterfaceé between the pressure-sensitive adhesive layer
and die pad were observed for voids by a supersonic flaw
detector to evaluate the embedding properties at die

bonding.

[Bond strength]
A silicon wafer was stuck onto the dicing and die

bonding pressure-sensitive adhesive sheet of each Example

and Comparative Example, and was diced into 10 mm square

chips. Thereafter, the chips were mounted on a 10 mm wide

- rectangular copper plate under the conditions of 120°C,

150 MPa and 1 sec. The mounting was followed by heating

at 160°C for 60 min to effect curing. The thus-obtained




10

15

20

2PHZ avail abl e from SH KOKU CHEM CAL CCRPORAH(%?. gg%
Ther nopl astic resin Phenoxy resin (PHENOTOHTO ©Janudry2007
YP50- EK35, available from 20 Tohto Kasei K K., Tg:

100C) (D) Energy ray curing conponents Dl :
Utraviolet-curing resin haying a dicyclopentadiene
skel et on (KAYARAD R-684 available from N PPON KAYAKU
CO., LTD.) 8 January 2007 31 D2: Photopol ynerization
initiator (2,4,6- trinmethyl benzoyl di phenyl phosphi ne

salyl €8)wé B 5#éﬁh§étaﬂﬂlthﬁ§v§¥sa§'kéﬁ%l@@UQEBEgraggﬂB a
(NKC S|I|cate VBEP2 avai l able from M TSUBI S

gF?g k

te agent (adduct étrr%ﬁ?ﬁlf?+%rgggxgﬂa daﬁé? #éﬁekﬂg
socyanat e es_and Conparative Exa Ies 10

COQH%r ri?%%fa? a‘i’% # ?mgrf%mﬁ athd adi aoor%trv%go Jyp/gein.
nsi |ve adheS|ve sheets The pressure- senS|t|ve

Th%o*?fé%ﬂg foisi Y3 DL e inghown Fhe Theree 1ragrereden

applied on a surface of a surface-protective rel ease
filmthat had been rel ease 15 coated with a silicone
resin (SP-PET 3811 available from LINTEC CORPORATI ON

[Padiagenessiiad8 Ity neans of a roll knife coater,
followed by drying so as to forma 20 m thick

adhesieved peeikagEie gresildant hrass e8NS td e

adhesi ve | ayer was transferred on a 100 pmthick base
Comparative Example were exposed to 85°C and 60% RH for
168 hr and thereby were caused to adsorb moisture.
Subsequently, IR reflow:'was conducted twice at
temperatures up to 260°C. The bonding portions were then
observed v1sually and by a scanning supersonlc flaw

detector to inspect the ‘occurrence of lifting or peeling

and package cracks.

{Board_mounting reliability]
The IC packages obtained in each Example and -

Comparative Example were mounted on a motherboard (build-

up BT resin'wiring board for high density mounting) at

260°C in 1 min.

The motherboard on which the IC packages had been
mounted were then thermal shock tested by 1000 cycles of
exposure to -40°C and 125°C (one cycle consisted of 1 min

heating, 9 min retention of elevated temperature, 1 min
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20 material (polyethylene film surface tensio

mVm) to produce a dicing and di e bonding rk] anuary 2007
pressure-sensitive adhesive sheet. (2) Production of
sem conduct or chi ps Tape nounter (Adw Il RAD 2500
avai |l abl e from LI NTEC 8 Jan#gry 2007 32 CORPORATI ON)
was enpl oyed to stick the difcing and die bonding
pressure-sensitive adhesive sheet onto a #2000

pol i shed surface of a silicon wafer (dianeter: 100 nm

co&fiﬁ§n§§§ 9%$9nn}etgy@h$ﬁf§£ ?89%£Q§ @gﬁﬁékgfu§g?et

wer e then fixed -wt waf er |C|ng r

vailabl.e from D SCO COR
A, %%%Ztn%?t the prossrest Lot %?%EE?GBO?E%?M
wq$ UV irradi ated through_ the base materi al by neans
ICOFiPART rORFRE TR CySiahl { ARRE | PY RAPF20BONGvai | abl e
fron1LINTEC CORPCRATI ON). Thereafter, 10 dicing was
SUpRFI@r e df Wi e e @f ngp nacsp et (wh&/\Dad@thence of
avai | abl e from TOKYO SEIM TSU CO., LTD.) at a chip
cratikze. of 9.0 mmx 9.0 mmand to a depth of 10 m bel ow
the interface between the pressure-sensitive adhesive
| ayer and the underlying base material. Subsequently,
the 15 dicing and die bonding pressure-sensitive

[ ﬁ%ﬂy%¥éuééﬂy¥¥%¥éMEaH l%&ékpeedle from
|ps ie

under neat h the ¢ e picked up so that the

sepatation _woul e at the nterface .bet

o 15Pe c8lPEREES si PE BRsarbate Sty Ve fa e Bhe e
terigl. 20 (3) Production of sem conductor devices

EMPHOY EchitHs ERAIR 18e 25ce SOMPRIAHSTS BFe RS ia%ke 1 ayer

(A) Pressure-sensitive domponents

Al: Copolymer having a weight-average molecular -
weight of about 200,000 and consisting of 35 parts by mass
of butyl acrylate, 20 parts by mass of vinyl acetate, 25
parts by mass of 2-hydroxyethyl methacrylate and 20 parts
by mass of glycidyl methacrylate.

A2: Copolymer hav1ng a welght average molecular
welght of about 200,000 and consisting of 65 parts by mass
of butyl acrylate, 25 parts by mass of 2- hydroxyethyl
methacrylate and 10 parts by mass of glycidyl methacrylate.

A3: Copolymer having a weight-average molecular
weight of about 700,000 and consisting of 35 parts by mass

of butyl acrylate, 20 parts by mass of vinyl acetate, 25

parts by mass of 2-hydroxyethyl methacrylate and 20 parts

by mass of glycidyl methacrylate.




were each nmounted, via the adhesive |ayer, on 3%fie
pad of an | C package substrate and was conpre agpary 2007
bonded thereto at 120C and 150 MPa in 1 sec. The IC
package substrate 8 January 2007 33 used herein was a

| am nate of a 50 n1po|yin1dgM{iln1and a 20 m

el ect rodeposi ted copper foil7,” and had a die pad
conposed of a gold deposit disposed on a pall adi um
deposit that was patterned on the copper foil, and

I d j der s L [
o e Gy O P EABRR aher 208 OTRERIRLD"
ure-sensi.ti ve .adhesi v

e dRaF B PSRl B SR RL PR B he A Pig o6 Ryt OY mass

' ereafter, fdirng™r
epoxy.resin.apnd phenol novol ak resin) was applied on
of, ﬁgtgﬂn BERBUAEE ggr PsEESoPYlE@atSﬁeO§u%§bw§1ré>xaﬁahyl

nol ded_the chip in desired shape. The nolding resin
mefhacrreatevend BY Parhtg hyamedsarflTB@diclyl edtthaandate.
t hereby the chip -was high-pressure sealed. Onto the

5 (BuntBealmrdssiut fagecohpthensubstrate, | ead-free sol der
ball s having a dianeter of 0.5 nmwere attached by a

gi venidthuretdmts i sthiusg @ BGA (ball grid allay) IC
package was produced. The dicing and di e bondi ng

pr esigURRNSeNH inVess Q%‘%Siﬁ/ﬁe{a{@rgif ﬁn:el\'etﬁlgle(% SR b§esin

sem conduct or “devi ces obtain ove Wer est
GO R SRR T R TR ——
e PSS SDL A 20, PoRr L moUI g o,
10 40 parts by mass of a solid epoxy resin having a
dicyclopentadiene skeleton (EXA 7200HH available from
"DAINIPPON INK AND CHEMICALS, INCORPORATED, epoxy
equivalent: 275 to 280 g/eq, moiecular weight: about 800);
2 parts by mass of a curing agent (ADEKA HARDNER
15 3636AS available from ASAHI DENEKA CO., LTD.}; and
2 parts by mass of a curing accelerator (CUREZOL
2PHZ ayailable from SHIKOKU CHEMICAL CORPORATION) .
(C) Thermoplastic resin
Phenoxy resin (PHENOTOHTO YP50-EK35, available from
20 Tohto Kasei K.K., Tg: 100°C) .
-. (D) Energy ray-cuting components
Di: Ultraviolet-curing resin having a

dicyclopentadiene skeleton (KAYARAD R-684 available from

NIPPON KAYAKU CO., LTD.)
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trimethylbenzoyldiphenylphosphine oxide)
(E) Further additives

El: silane coupling agent (MKC silicate MSEP2
available from MITSUBISHI CHEMICAL CORPORATION)

E2: Polyisocyanate crosslinking agent {(adduct of

~ trimethylolpropane and toluylene diisocyanate)

[Examples and Comparative Examples])
(1) Preparation of dicing and die bonding pressure-
sensitive adhesive sheets

The pressure-sensitive adhesive compositions as
shown in Table 1 were each applied on a surface of a
surface-protective release film that had been release

coated with a silicone resin (SP-PET 3811 available from

LINTEC CORPORATION, thickness: 38 um) by means of a roll
knife coater, followed by drying so as to form a 20 pm

thick adhesive layer. The resultant pressure-sensitive

adhesive layer was transferred on a 100 um thi¢k base =

- material (polyethylene film, surface tension: 32 mN/m) to

‘produce a.dicing and dié”bénding‘pressuremsensitive

adhesive sheet.

"~ (2) Production of semiconductor chips

Tape'mounter (Adwill RAD 2500 available from LINTEC
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roc !l Nrl (Nc-I (Ncl N-i Nec-I -1
WWWWWWWWWW>L0A)QJquJw)EW%NW
U iJ U JJ ro AJ NSI NSI1 NN4J S 1 43 Fi 41 Sd sd
oarorororororororororororororo s4aro
aaaaaaaaaaaaaa32m>, .~ 0>11t3) P04 c-I
,ma v, ... ..., .. WoCj O00O0ODO
0Q4gQ rolUy UFa mUmv) mU -) mroFJﬂ
i) JJ 4 -UTI1 I-1 54)d54 oar rordrorol ro
coﬁpoﬁAT% awés“%fbf%xéﬁ & Q$&EQ £hé %E {&gvﬁﬁk %&

Ioﬁ
boﬁglng p%gsggréjse 1&% aéhe51ve sheet onto a #2000

polished surface of a silicon wafer (diameter: 100 mm,

thickness: 200 pm). The wafer and the adhesive sheet were

then fixed with a wafer dicing ring frame (2-6-1 available
from DISCO CORPORATION). Subsequently, the pressure-
sensitive adhesive layer was UV irradiated through the
base material by means of a UV irradiation system (Adwill
RAD 2000 available from LINTEC CORPORATION). Thereafter,
dicing was performed using a dicing machine (A-WD-4000B
available from TOKYO SEIMITSU CO., LTD.) at a chip size of
9.0 mm x 9.0 mm and to & depth of 10 pm below tﬁe
ihterface between the pressure-sensitive adhesive layer
and the underlying base material. Subsequently, the
dicing'and die bonding pressure-sensitive adhésive sheet
was raised by a needle from underneath, and the chips were
picked up so tﬁét the separation would take place at the
interface between the pressure-sensitive adhesive layer
and the base material.
(3) Production of semiconductor devices

_vThe chips with the pressure—sensitive adhesive layer
were each mounted, via the adhesive layer, on a die pad of

an IC package substrate and was compression bonded thereto

at 120°C and 150 MPa in 1 sec. The IC package substrate
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C.)w a 8 January 2007 ro z o
used herein was a laminate of a 50 pum polyimide film and a

20 pum electrodeposited copper foil, and had a die pad
composed of a gold deposit disposed on a palladium deposit
that was patterned on the coppér foii, and also had a 25
pm high solder resist. The compression bonding was
followed by further heatiﬁg at 160°C for 60 min to cure
the pressure-sensitive adhesive layer. Thereafter, a
molding resin (containing biphenyl epoxy resin and phenol
novolak resin) was applied on the chip-mounted surface of
the substrate and molded the chip in desired shape. The
molding resin was then cured by being heated at 175°C for
6 hr, and thereby the chip was high-pressure sealed. Onto
the unsealed surface of the substrate, lead-free solder
balls having a diameter of 0.5 mm were attached by a inen
method. Thus, a BGA (ball grid allay) IC packége was

produced.

The dicing and die bonding pressure-sensitive

- adhesive sheets and the semiconductor devices obtained

above were tested by the aforesaid methods to evaluate
their dicing properties, embedding properties at die
bondiﬁg, bond strengths, package réliability and board

mounting reliability. The results are set forth in Table

2.
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O 0sQCoroO0OrooQwO_rawma, m8 January

2007 36 | NDUSTRI AL APPLI CABILI TY The dicing and die
bondi ng pressure-sensitive adhesive sheet of the

i nvention has the pressure-sensitive adhesive |ayer

' ﬁggéegi(hit (t))i }?rzmﬂﬁl&@%%ﬁ%@a‘%geangew Ejre
The dicing and die bonding pressure-sensitive

adhesive sheet of the invention has the pressure-sensitive
adhesive layer that exhibits superior embedding properties
with respéct to irregularities on the die pads under die
bonding éonditions. Therefore, the sheet can prevent
formation of voids between the die pads and the pressure-
sensitive adhesive layer even when chips are mounted on die
pads having great differehce of height, to thereby

contributes to improve production efficiency.




10

15

20

bondi ng conditions. Therefore, the sheet can pr ent
formation of voids between the die pads and th anumy2007
pressure- sensitive adhesive | ayer even when chips are
nount ed on die pads having great difference of

hei ght, to thereby 10 contri_butes to i nprove

production efficiency. 8 Jasdary 2007 37 WHAT IS

CLAIMED IS: 1. A dicing and die bonding
pressure-sensitive adhesive sheet conprising a-base

material and a pr e-.Sgehsitive dhesive | ayer

di sposed t hereon, e@ﬁg&ngsggﬁghgg &Rsiti ve adhesive

| aye haV|n a ratio (MLOO/M70). of a nodul us of

el asti ci tf’ lffcmta( oH)© (PR HH P ERS PHre e eRe i ki Yy

at 70C (M % bei ng O. 5 or less. 2. The dicing and die
adpgRty AgShressermrEbabngi yebase mahesizk shdet pressure-

according to claim1, wherein the pressure- sensitive

sela@lh*eisweadiraaysetveol@ydasesmp@seﬁsumeré@nsi th¥epressure-
conmponent and a thernosetting conponent, the pressure-

serseiisi e EODeN €Y y €O M4+ Sh ) 0 AP 8L5 Y LG, 4%
havi ng a wei ght -average nol ecul ar wei ght of 30, OOO to

modi 00 5 &5 e, il figoand i ¢ gQ%gp%%ws % aim

pressure-sensiti adhesi ve

wherein the yli4 poly co t ai ns repeating
61%er c}’erair%\/ﬁ) 8&7 iﬁ%ﬁ e(?g{ Sfr amount of 5 to
50@6by mass. 20 4. The dicing and d|e bondi ng
pressure-sensitive adhesive sheet according to claim

2 or 3, wherein the
2. The dicing and die bonding pressure-sensitive

adhesive sheet according to claim 1, wherein the pressure-
sensitive adhesive layer comprises a pressure-sensitive
component and a thermosetting component, the pressure-
sensitive component comprising an acrylic polymer having a

weight—average molecular weight of 30,000 to 500, 000.

3. The dicing and die bonding pressure-sensitive
adhesive sheet according to claim 2, wherein the acrylic
polymer contains repeating units derived from vinyl acetate

in an amount of 5 to 50% by mass.

4. The dicing and die bonding pressure-sensitive

adhesive sheet according to claim 2 or 3, wherein the

-pressure~sensitive adhesive layer further contains a

thermoplastic resin having a glass transition temperature
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pressure-sensitive adhesive |ayer further contag ps a
thernopl astic resin having a glass transition %iﬂmumy2007
tenperature 8 January 2007 38 of 60 to 150C. 5. The

di ci ng and di e bonding pressure-sensitive adhesive

sheet according to claim4, wherein the weight 5

ratio of the acrylic polyneﬁsand the thernopl astic

resin (acrylic polymer/thernoplastic resin) ranges
from9/1 to 3/7. 6. The dicing and di e bondi ng

pressurezsensitive 10 adhesive sheet according to any
Ofoﬁg gP §P§J€B 1to5, wherein the base material has a

surface tension of 40 nNm or less at a surface which

contacts with the pressure- sensitive adhesive |ayer.

15 7. A process for produci ng sem conductor devices,

t he procesEhe ghigring i1 tdickibenadi senpronsuct osevai i ve

onto the pressure-sensitive adhesive |ayer of the
addésing ahdeti ecchodihggtpressinmed senhitreya adbeseyvght

sheet as clained in any one of clains 1 to 6, dicing

rathe SEMiEONSCEYDIcWodByméAtOA0thE €ALPRopPLSKiAIrHRin
the IC chips fromthe base material whi al | owi ng

le all
(ad NP1 DE GSSLRs SPASE Hh ) AGNES] e " £PRD
adhere t%§the IC chﬁ%%, and %o%%?%gE?ﬁgefcfgﬁ#p%/l to
nto di e pads by neans of the pressure-sensitive

adhesive layer with the application of heat and
pressure. ABSTRACT The invention provides a dicing

and di e bondi ng

6. The dicing and die bonding pressure-sensitive
adhesive sheet according to any one of claims 1 to 5,
wherein the base material has a surface tension of 40 mN/m
or less at a surface which contacts with the pressure-

sensitive adhesive layer.

7. A process for producing semiconductor devices,
the process comprising sticking.a semiconductor wafer onto
the pressure-sensitive adhesive layer of the dicing and die
bonding pressure-sensitive adhesive sheet as claimed in any
one of claims 1 to 6, dicing the semiconductor Wafer into
IC chips, picking up the IC chips from the base material
While allowing the pfessure—sensitive adhesive layer to
remain adhered to the IC chips, and bonding the IC chips
onto die pads by means of the pressure~sensitive adhesive

layer with the application of heat and pressure.
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pressure-sensitive adhesive sheet having a presgure-
sensitive adhesive |ayer that exhibits excelleﬁ?ﬁmumy2007,
enbeddi ng properties in die bonding and thereby can
prevent formation of voids between die pads and the
pressure-sensitive adhesive |ayer even when chips are
mount ed on the die pads havhg great difference of
hei ght. The dicing and di e bondi ng pressure-sensitive
adhesi ve sheet conprises a base material and a
pressure- sensitive adhesive |ayer disposed thereon,
the pressure- sensi ti ve 2R} | ayer having a ratio
(Merr][err][err]/Merr][err]) of a nodulus of
el asThei tJvert 100 BFpYEIeH er €] féng] pedr Piiet boading
nodul us of elasticity at 70[err]C (Merr][err]) being
pressupe-bessitive adhesive sheet having a pressure-

sensitive adhesive layer that exhibits excellent embedding
properties in die bonding and thereby can prevent formation
of voids between die pads and the pressure-sensitive
adhesive layer even when chips are mounted on the die pads
having great difference of height.

The dicing and die bonding pressure-sensitive

-adhesive sheet comprises a base material and a pressure-

sensitive adhesive layer disposed thereon, the pressure-

sensitive adhesive layer having a ratio (Mypo/M7) of a

modulus of elasticity at 100°C (Migg) to a modulus of

elasticity at 70°C (My) being 0.5 or less.




