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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,

diel bdhdiy 33863600k I A RO 8904 i ve 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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These patent docunents disclose pressure-sensitjve 5
adhesi ve sheets conprising a base material and éﬁgﬂuﬂy2007
pressure- sensitive adhesive | ayer which is conposed
of a specific conposition. The pressure-sensitive
adhesive layers work to fix the wafer in the wafer
di ci ng. The adhesion thereof with respect to the base
material is controllable. 10 Therefore, when the
chips are picked up after the dicing, the

prpgaysareenehtivevedhdhésievehkayer than benr émeedofir bmth
the base material together with the chips picked up.

toThex tKechapsroanwhtehbbhe phresaure- sensi bvg-gdhesbvel,
| ayer is adhered are then nounted on a substrate and

JPhrated-245696 1ona el A-nRoL hghpPSet ting resin
contained in the pressure- sensitive adhesive |ayer

pro ' I chi ps are boned on the
e e BRI O hAAE (6 o TR AEGr I et e
adﬁiSféos d i@ t he apove Patent Docunments all ow
ST h Rat i OR- D CTIRE DO 3Pt i R4t F IR bF L 22 Hi @ BohdPRgSSure~
~_adhesive and thereby enable the so-called direct die
SelHdh ¥y, 2Rl Ve la Ry priekelures cemrosed eofidhespeeific
| ayers of the pressure-sensitive adhesive sheets can
compstf idhvieoner Fhei presdhesi-orniséttvien atdie s iote (s vard twoerk
substrate as a result of curing of all the 8 January
to 2067 the cameonent SHOMUHY efieridig & ayher hatheatiicon and
heat in the die bonding. Meanwhile, recent |IC package

theSllofClReS AR G 68 + A Ald Lhy #EH%EB&%% i
Hurck eggi ing on t %}e

di verse requirements on 5 properties

ohe Y ST U EALE 0r SASA S5 Ll 5% i,
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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PTeRyErex

been diversified and often have irregularities §?used2
by copper wiring or solder resists. The hight °-anuary2007
di fference caused by irregularities may be about 5 to
20m When the 10 die pads have such great height
di fferences, the mounting of chips through the
pressure-sensitive adhesive |ayer occasionally
results in voids between the die pads and the
pressure-sensitive adhesive | ayer because the
copipessute- tiemsghi ¥scadheshveifrantisatocdensel hearbed the
the 15 irregularities on the die pads. The voids may
dieabsadengcks in a thermal cycle test or a humdity
test, and production efficiency is |owered. OBJECTS

OF Ty dMMENT! QN 20, Thec %ﬁéﬁé‘ ol QVENLL QD Dag been . o
made in view of the ~background as descrtbed above:
g re,.i.t s an, object f the invention to
vagggéfge'aigﬁgiafﬁﬂﬂfWﬁQ§%ﬂné%Wﬁfs?ﬂ?ﬁﬁﬂﬁ%ﬁ@ﬁﬁ@?t?@e
esiveﬁfheet that has a pressure- sensitive adhesive

B Bx| Font S erbetier oy- 8 IRmrranpbor 4
properties in die bonding and thereby can prevent

STHYF et S D P fofdivpirpr heamedni ¢l etipadsh Byl 4 he peoessedehave
sensitive adhesive | ayer even when chips are nounted

begmn divee difd egadsichaitren gread heightl i ff 2senegused by
DI SCLOSURE OF THE I NVENTION I n one aspect of the

coppeas afitr ingv et iselddhefds it s Pr evkded o tdigidig @t di e
bondi ng pressure-sensitive adhesive sSheet conprising

I.al ssure- sensitiv dhesi ye
P e Sohd e s e M P PBsdly & (b ve Hhen the

l'ayer “di spo “thereon € press
diea%%%' \ﬁ%vlea)é'ﬁ{:hh%\fle%% Ellleri%; Ito o{il\gf%%/el\z/l]co s,Oftl'?e 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




nodul us of elasticity at 100C (MLOO) to a nDdquF of

el asticity at 70C (M/O) being 0.5 or |ess. The $January 2007
pressure-sensitive adhesive |ayer may conprise a
pressure-sensitive conponent and a thernosetting
conmponent, the pressure-sensitive conponent conprising
an acrylic polyner having a weight-average nol ecul ar

profEbolibs 2f 30¢ 000,48, 200,800, Th, ety L palyer may

repeating units derive rom vinyl acetate in

0 € o e
forﬁggfggugf vgidg %8@@%! %ﬁéﬁ?ﬁﬁﬁ{gga ﬁ%;%ﬂ%%éﬁ%&ﬂtlve
adhesive | ayer may contain ermopl astic resin
lass transition t rature of 60 to 150C.

sen {0, GutPETe oL 875 i L B st o
th l,ast i c. ' I i | /th | asti
the, 35 (HR5F or ol Wy o T et di Y b B TS i ranuary 2007 5
3/ 7. The base nmaterial nmay have a surface tension of

40 mMVmor less at a surface which contacts with the
pressure-sensitive adhesive Iaﬁer. I n_anot her aspect

of the preseﬂFSFﬁ9§ﬂFFoﬂ? THRE, . Tﬁ?%vidgd.a process
S A% b et e e P 1
1 | t] dhesi| I f.th I Ci d
profl £58 L 1pelal Lixe AUBS APX Athe gttt

adh%%@ve Sﬁf@ %%&s W?J =l Hargeon!a](Ee%zﬁ: ! zﬂ@]‘ %k!prf%sléﬁr‘éh-e

chi ps 1t ase materia owing the
send E5r £ih SENEd 11 M Adhegiod arRirddh, M R pradhered

to the 1C chips, and bonding the 1 C chips onto die
senPptlisvdyadresdisvdflayer 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




the pressure-sensitive adhesive |layer with the I 2007
application of heat and pressure. EFFECT OF THé anuary
I NVENTION I n the dicing and di e bondi ng
pressure-sensitive adhesbve sheet of the invention,
the pressure-sensitive adhesive |ayer displays
superior enbeddi ng properties with respect to
3/7irregularities on the die pads under die bonding
conditions. Therefore, voids often fornmed between the
d'@h@ag§sénﬁaﬁgﬁi£1Q§§§”§§ﬁ§ﬂ§'§dﬂ%éé5“%%ﬁ§ﬂ%d el ocan

be prevented even when the chips are nounted on the

nN/# 8§r Pags RavingugFead Hidierenpeafs alvatdgen, and
product 8 January 2007 6 efficiency may be increased.

preFPEEFERRER: EVBEDI MaNIsS & ke NVENTI ON - Her ei nbel ow,

the present invention will 'be described 5 in greater

detai dnotdher dishgr and Wi HUUENY PHRSTUIRr,Sehsidd Ve
adhesi ve sheet according to the present invention

pro¢OiPi 565r8cdas erdmiFddlc iyl ferpl @FRHIA-IERRIIICES
adhesi ve | ayer disposed thereon. The
comPt £S5k es S8l dd Ve sdhniathieBioed ayfehasmtad aded 0
(MLoo/ M7o) between noduli of elasticity at 100C
preéM oo} samsli Bl ve OLEH{MO)e Heiyg D e dieSsig phef eriabl y
0.4 or less, and nore preferably fromO0.1 to 0.3. The
bondonerptéssdrof sdrhei thinchlattheofi el agidad,t Wiating0€helb
(M70) is preferably 5000 Pa, and nore preferably 6000
semPRaond@t ¢hevafdwerimand,C tdie pepperidiimg upf thlee I@odul us
of elasticity at 100C (MLoo) is preferably 4000 Pa,
chipmdfmenethe 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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referably 3000 Pa. The pressure-sensitive adhesjve
Payer hasyboth 20 adhesPon and thernosetting Flatary 2007
properties. The above- nentioned noduli of elasticity
are ones determned prior to thernosetting. In one
enmbodi-ment of the invention, the pressure-sensitive
adhesi ve | ayer may al so have energy ray curing
properties. In such enbodi nent, the above noduli 8
January 2007 7 of elasticity refer to ones determ ned
efbetweroyeneygyer aycréaséag and thernosetting. As
- descri bed herei nabove, the pressure-sensitive
adhesive layer has a nodulus of elasticity at 100C 5
remarkably | ower than that at 70C. This indicates that

t he pres = 114 esikve_| aver
fIuidizegﬂg?Eﬁﬁgéhﬁ¥%§%g§§FéFe§F BrE 5§§§ﬁﬁ§5§f
sem conductor chips is generally perforned at ‘
el eVHEt e at e LTRERE | P VanorehrvhbbvRe @pgcribed
., other work at ordinary tenperatures. 10 Accordingly,
intFeepressdpeesbnsi ti ve adhesive layer is fluidized
under di e bonding conditions and can densely enbed
i nt Fhe rdsiguilray ianidesiien bidmelidice pradssutderabyitive
~preventing voids. On the other hand, at |ow
adieenipay afhiES addiRrJITRE Y EIReNSHd d et atheshvEoh ayer
mai ntains a certain 15 |l evel of nodulus of elasticity

comid fdd M oA G(RS i 1t Ilﬁ)d chi ss-rlﬂﬁé—egé):{seit?\?@d
workability is ensured throughout the steps from
.Gl t | cki . . 1h - iti dhesi.
o0 S G (TS Ressine SNl adnesive

ayer es
onponent (A), and a 20 ther setting conponent_(B%,
W

adh%ﬁ&vﬁa V5 5bﬁﬁ§ﬁﬁ AMum M70) between moduli o

~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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thernoplastic resin (C Furthernore, an energy
curing conponent (D) and a further additive (Efﬁ%59m%3007

optionally added. Hereinbel ow, the conponents (A) to
(E) will be 8 January 2007 8 descri bed.
[ Pressure-sensitive conponent (A)) The
pressure-sensitive conponent (A) is preferably 5 an
acrylic polyner. The repeating units of the acrylic
pol ymer include those derived from (neth)acrylate

of nehastetr sit ande {art b) aoiys | Geverdideni yativues. edbegy ray
(meth)acrylate nononers include cycl oal kyl

cufﬂm@ra@@rwﬁé¢@§sep§pggj (et h)acryl ates and al kyl
(meth)acrylates in which the 10 al kyl groups have 1 to

18 2 hese particul arl referred are
 the s R Mg ilfive P G Sl PRS T Sl
dhav.e 1 to 18 carbon atoms, such as  nethyl acrglate,
2 IRtHadtY A OB akrgdaskicityhyt 100°C
nmet hacryl ate, propyl acrylate, propyl nethacrylate, 15
remppkablac rhawate W Gdat atet HE€ry| Thés Thdicates that
(meth)acrylic acid derivatives include glycidyl
thy pxessadeyisans 1 tive adhanilvar |l ayan ot gomees chnt &dide) at
glycidyl (neth)acrylate units and units of at |east
highné ekiped adfures .kybDiémpbhiangy bat %&mii&oﬂﬁ%f&brre@higﬁ is
this case, the 20 copol yner nay contain 0 to 80% by

gendRes 1 yPbelreoaRlad atl @1e30%Ry eSS At s StydE urgl

units derived fromglycidyl (nmeth)acrylate.

bat rod ion of .th |ycidyl _group.leads, to inproved
100°8 y ]

con%gt#%%+§tygﬁ?tﬁgggreﬁ%ﬁg ?gsPﬁHb§§EYa§eFﬁgra ures.
AcchBEEABIS! LAY GRURANEL SLIRTYIORPAAS e AN 1O
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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8 January 2007 9 higher glass transition tenp ture
(Tg) and hi gher heat resistance of the cured S*%ﬁﬁ%¥?007

O the alkyl (meth)acrylates, nmethyl (nmeth)acrylate,

ethyl (nmeth)acrylate and butyl (nmeth)acrylate are

preferred. 5 Furthernore, aghydroxyl group-containing

nmononer such as hydroxyethyl acrylate nay be

i ntroduced to enabl e easy control of adhesion and

pressure sensitivity with respect to the adherends.
dedbeipedyl i c pol yner ranges in weight-average 10

nmol ecul ar wei ght from 30,000 to 500, 000, preferably

from 40,000 to 400,000, and nore preferably from

50,000 to 300,000. When the weight-average nol ecul ar
the ratio

ight o he, .acrylic pol | s | ow,
[Pﬁﬁﬁéyﬁﬁfg%éﬁﬁ%ﬁy%e O%%%ﬁ??yﬂﬁ%kter, | ow wei ght - aver age
nol ecul ar wei ght of the 15 acrylic polyner nore
| i kelBF IRFFRS YIS RTet b | omsmendppfA e at§ gpreferably
properties of a coating solution of the

- an ReEshire-rehsiey v e Tighaspee tiageunise cdkdipl edrylic

formati on of pinholes. Therefore, the acrylic pol yner
polpmeferiaist Mudrorthed ses de20i wadhyi raac efndd teh Ut £ ¥l 4 he padiomérs
the repeating units of the nain chain. \Wen. the
andClidtH) EAWINRY .a SNt HiSyad s | a@‘ﬁbat(ﬁe{tﬁﬂ%@ﬂﬁ%te
e

units, the coating solution for formng

B e R s e AR

application properties’to pre _ _ _
(megg %giagét%%ogﬁ.a%g%%ﬁFot%t%3%%¥§fg%égﬂfﬁsﬁﬁﬁch the
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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preferably 5 to 50% by mass, nore preferably 7. '
40% by mass, and particularly preferably 10 téég%gg%§007
mass of the acrylic polyner. 5 [Thernosetting
conmponent (B) The thernosetting conponent (B) has a
nature such that it is notgcured by energy rays and
it fornms three- dinensional network upon heating to
firmy bond the 10 adherends. The thernosetting
conmponents (B) generally conprise a thernosetting
higkst ngBaed ASarepioxyon Pheiedrat i8S O[Tk Noind Ui gher heat
nmel am ne, furan, unsaturated polyester or silicone,

redgk AMcARPY Ofd alf- LM ASHRSCe! et @le B  such
t hernosetting conponents are known and thé i nvention

y of 1.bhout Limtation., One exanpl e
(m%tfsh f %ﬁrﬁ ee?s'nrfosngeitthwrllg nz:%%rr%g)nae%]f%iﬁn%e ‘a %@qn%} nati on of
epox resin, (B-1). and | at ent. heat actiyatabl e
m%l’r@sﬂﬁ% a&ﬂi%i?algeﬁ@et(@%#ylﬁ?ee TP TP REEB: 1)
may be selected fromthe epoxy 20 resins
Furidigigiticondl Ihydaeed, sifipredrdraliyng darejeenen such as
wei ght - aver age nol ecul ar wei ght from about 300 to
hyeog/ et hiFdr wicoylartiey menefler ried ialmrdd end afalald | sy
epoxy resin at ordinary condition having a

conwigghtofawehagd ofib laeeU lpafe s sMieg e r@fi 300 0 woikh respect
preferably 330 to 400, and a solid 8 January 2007 11

to PRX¥udheskRgat ordinary condition having a
wei ght - average nol ecul ar wei ght of 400 to 2000,

s S R AT T o
gener y as an epoxy
'mol%%%ﬁg%lgggggg %go%pB%QQQKpQEHBO%Q%%BEi%referably 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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5 exanpl es of the epoxy resins include glycidyl, et her
of phenols such as of bisphenol A, bisphenol ﬁf%mmy§007
resorcinol, phenyl novol ak and cresol novol ak;
gl ycidyl ethers of alcohols, such as of butanediol,
pol yet hyl ene gl ycol and polhpropylene gl ycol ;
gl yci dyl esters of carboxyllc acids, 10 such as of
pht halic acid, isophthalic acid and
tetrahydrophthalic acid; glycidyl- or alkylglycidyl-

acsubsti tedett BpPXYnI{eSi DS 6bheh RS f {OMANEhbNRL of
i socyanurate and the |ike by substituting the active

proydrogep Hansleshd a, Inéggogtﬁaretﬁmugb byg mﬁ¥|40°nby

group; 15 and so cal l'ed alicyclit epOX|d
duced di
Pl o LELFSPYSEEL B 85 ST o a0

VI | c clohexene dlepOXIde,
ﬂf d%%ﬁ@%?iohexylnethyl 3, 4-di cycl ohexane

carboxylate and 2-(3, 4-epoxy)cycl ohexyl -5, 5-spiro(3,4
20 epoxy) cycl ohexane- m di oxane. Al so useful are
di cycl opent adi ene skel et on-cont ai ni ng epoxy resins

[ Thwhowss e s Ineic wloansorered néB)a] di cycl opent adi ene skel et on
-and a reactive epoxy group. O the above epoxy
resithe, thbembssphene Jeagrthant §plamsd ¥ AL such

gl yci dyl epoxy resins, o cresol novol ak- based epoxy

thartestlms_ts AR RoeRy Yip Rbaxf?g@é CRRXY; 854 1% 5 A ree-

pre erabl e. The epoxy reS| be used singly or iIn

dlﬂéﬁ: g% bﬁgtgor&yo o, rﬂéé% klnq§ éﬁt e Iate$t heat

€ epoxy eSI -curl

e such_that it does not react mnth the
adhe%pnds The thermosetting components (B] generally

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

The epoxy resin (B-1) may be selected from the epoxy
resins conventienally 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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epoxy resin at roomtenperature but does react&P
being activated at or above a certain elevate %mumy2007

tenperature. Various nethods are enpl oyable to

activate the 10 | atent heat-activatabl e epoxy

resin-curing agent (B-2). The activation of the

| atent heat-activatable epoxy resin-curing agent

(B-2) can be acconplished by various nethods, for

exanpl e, the nethod wherein active species (anion and
ep6ayi pagiaretf oraedaby ehedieabnr ga6ihgnai ndugrd-4bebuge

heating; the nethod wherein the |atent

nolal1aet L¥ababl 6r £pOXYo E500, g%fer?%;f%.sgg- £ 1800.

stably dispérsed in the ‘epoxy Tesin about

' Théoggaégnngfﬁur sg%%agge ?%h(%ﬁi %g%ﬁ%%gﬁ%%§sgenerally

epoxy res
initiate a curing. reaction; the wherein the 20

hag @#% P AGBnedr sV et osel 3% %On%P%Qu‘P #dsi SREENI G s

| eached at high tenperatures to thereby initiate a
exXanRi ey OF cblee i epexvnkEties netdbadenet vt dybeetkenader
- of mcrocapsul es.- The heat-activatable | atent epoxy
pheraslg-sourh ngs 8o dnugrherRU0 A, 11 sgieshsl nBy besaseinol,

singly or in conbination of two or nore Kinds.

phevef efgwsl Lrdmy Qgals il 1gle; d oy pra€lesrs of

i m dazol conpounds, and m xtures thereof. The | atent

ala&m@ctg‘y@ﬁ afl & LRMVLHRBIJY Clﬁdil‘}g?ﬂﬂgfaé 5%@%@1 484

general Iy used in an amount of 0

pOlﬁﬁi%pé{%r aﬁegﬁal pr e]T ergal};y%l%%]tpaéstl%% %V%)%llbas e%llds r

Sucgﬂ 100 arttﬁbay nas;s of t he @Pox%q ;asc;ﬁ]ya(&l) The

‘tetrahydrophthalic 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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10 in an anount of 10 to 97 parts by nass, m)rgJ 2007

preferably 30 to 95 parts by mass, and parti cGl"af{3Y

preferably 50 to 90 parts by mass based on 100 parts

by mass of the sumof the pressure-sensitive

conponent (A) and thernosettiong conponent (B)

((A)+(B)). 15 When the weight ratio (A/(B) is |ow,

the ratio MLOO/ MO can be set small. [Thernoplastic

resin (C)] The ratio Moo/ M70 can be set small al so by
glgOidptoepokat taging, thecpeessunevseaRtbhvedadpesiveesins

| ayer a thernoplastic resin that has a gl ass :

andlf BASHbI ORovh BAREs Ak €296 60,-£01 A506r« EXAOBLESHOE .t he
t hernmopl astic resins include polyester resins,

|y I ; i.ns, i t ,

pol Yy PR ot tiaks el g DR oS X 0007 14
l 1d i ns, | I ul | yet hyl ;

collSHIT S8t IF oS, OB ISR st St her s, pol yi i de resi ns,

phenoxy resins, polynethyl nethacrylates, )

st yrieie/ t Eopretsadt wdde’ at aleke cpory s sinmeising agent

styrene/ but adi ene/ st yrene bl ock copolyners. O these,
{Bthe iphehoxytyrsinshardigarit cibes yopredacabittdueheo

excel lent conpatibility with the other conponents of
epd:he rewissalr eegendenipeer adhesivet | &yes . rddet by being

thernoplastic resin (C) is preferably 10 incorporated
activ4dthed eSSBS tdata: Adhesi s d &Y Sl erhde r & AEDUNL

of 1 to 50 parts by mass, nore preferably 2 to 40

par &8, By, BSS+haRd B3kt igul: éJ refer : %it 0
parts by nmass based on f%g)lg) r%ﬁsl%bye/tforma;%glofa ehgu;sgeum of
laégﬁ% 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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pressure-sensitive conponent (A) and thernosett] 15
conponent (B). When the pressure-sensitive co pgry 2007
(A) is the acrylic polyner, the acrylic polynmer and
the thernoplastic resin preferably have a wei ght
ratio (acrylic polyner/thernpplastic resin) of 9/1 to
3/ 7. Hi gh proportion of the thernoplastic resin (C in
the pressure- 20 sensitive adhesive |layer |leads to
| owering of the ratio N10O/WM/0. [Energy ray curing
ageonpomept b¢ Dijedheipg BgSuke1 penshbi Mgt RIACSIEY R wWha¥8' more
may optionally 8 January 2007 15 contain an energy
kiha¥ . CUrdd¥e (G t | f fﬁ%{ -
curing conponen?rﬂl(%%)n%%g%ér 2%5%1%1%%5 e&%%alﬂg%et he
; res [ t1ve hesive |ayer. Therefore, the
lmg?%ééﬂré?@ééﬁﬁééVémggﬁﬁiﬁgHngygéeﬁﬁﬁgbe easily
sepatated . 5 fromthe base material. The energy, ray
cur | ?ﬁ%&&ifeﬁ’tea(to)a%l‘éa%%%ﬁiaoxx Hegsir-curing agent
pol ypreri zed and cured upon irradiation with energy
(Brol st g anesa ldiv meAdI Bt amyameunt| @ttl oh bead8. parts by
Specific exanples of the energy ray polynerizable
ma pnggRidyadyl tde 1 dcy yattes doyposys suthpasticularly
trimethyl ol propane triacrylate, tetranethyl ol nethane
prefeurador Y abe 1 0peatasy Winmdd bddd B |@® parts by
di pentaerythritol nonohydroxypentaacryl at e,
mas® RENLARr ¥pbkivt ebshexageryl ate, 1, 4-butyl enegl yco
di acryl ate, 1, 6-hexanediol diacrylate,

po'%ﬁéh¥h89ﬁ8%§§gkn 5c%ha%%é%%éggisﬁkgggﬁﬁigfég¥9”é§é%

ur et hane acry | Ir'gorer
. ryl at es, polyether _acryl at and itaconic acid
1 %ﬁiég Pi.Oghiéekeoﬁﬂogﬁﬁgmhgvb“@st 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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| east one pol ynerizabl e doubl e bond in the nol | e
and generally range in wei ght-average nnleculgf%mumy2007
wei ght from 20 about 100 to 30000, and preferably from
about 300 to 10000. Further exanples of the energy
ray polynerizable conpounds,are those conpounds
havi ng a di cycl opent adi ene skel eton. The energy ray
curing conponent (D) is used in an 8 January 2007 16
approxi mate amount of 0 to 50 parts by nass,

poby&hbdabtas ths | oc301 pBEESs PYpdBeSthandnparticul arly
preferably 5 to 20 parts by mass based on 100 parts

i f t I t (B). 5

R g A A Y e

ins. the en ray, curing c onent (D), the
ph&crgél}gﬁgs%%lgln ‘i sposir%%?ﬁjedn%}?%c@%%ﬁsf ays to cure the
curi ng, c%g?on%pt. The energy rays include ultraviolet

St¥%?§”%ﬁ? R B L APK WRRP Y HReBRe?YY rays are
ultraviolet rays, polynerization (curing) time and

sty rengdibattiashi edvyes teareie blmnjeddnolugeep$. 9 OFf these, the
phot opol yneri zation initiator. The photopol yneri zation

phanuxy aesiss melalds rtbenzleptisn gres £ eacst o héuno nieg
benzoi n, benzoin methyl ether, 15 benzoin ethyl

exceilNent kenpaitlHiSap ORI EHRY ot ddhnp Sttty lof the
et her, benzoi nbenzoic acid, methyl benzoi nbenzoate,

prel2@nzQlBedsARtRY kehidls: va 4:3):6t hyl thi oxanthone, a-
hydr oxycycl ohexyl phenyl ketone, benzyl di phenyl

S EhBe g AEATEL T OIS eyt
inc %b%?g g agahE%%ukggg%uigqsensitive 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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2,4,6-trinmethyl benzoyl di phenyl phosphi ne oxi de. The
phot opol yneri zation initiator is desirably use&gﬂWHm¥g007
approxi mate anmount of 0.01 to 20 parts by nass, and
preferably 0.1 to 15 parts by mass based on 100 parts
by 8 January 2007 17 mass @qf; the energy ray curing
conponent (D). [Further additive (E)] The
pressure-sensitive adhesive |ayer may contain a 5
coupling agent (El). The coupling agent (E-1)
coptefer abl gnecgnt aapscar gnouposspabhe ab)reaviditgy Wt hthe
the functional groups in the conponents (A) to (D),
enpref erabl yuthag d:@mp@ﬂi’@n_@om?f)nﬁah GBLreREESHABLLYLERS on
functional group in the coupling 10 agent (El), which
i LE] L : ' [ .. gr cts
O e R e it Ther Comehotr (B = (patlafi iy ene
a ith the epox esin) in curing,. reaction,
pr QLS EL Ota bt Lo AT PR L &R oo REeor i1 haneer ot e
¢ and_clingi ness of the cured product w thout 15
TRt P AEF P Hetetesi stance, and also in water
resi stance (heat and hum d resistance). A silane
coupliengnegerit hay susieieccsbaoupt | Y  agentcan@Eiund
because of its versatility and cost nerits. The
thadoud ipwl seenitzedElgdnd sugenrkengbdry lsesdiat soh anmiitedérgy
20 0.1 to 20 parts by mass, preferably 0.3 to 15 parts
raydy sumsss acRarid1e aklys Rieferabl Yo Rednts 10 spaidisic
by mass based on 100 parts by nmass of the
exahpRIIDRA! LU0 SARANGAY oyl {1852 ¢ SR K N ue

agent (E2) such as
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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8 January 2007 18 organic polyval ent isocyanatge or
i mi ne conpound may be added to the pressure-séﬁngWV@OU7

adhesive layer in order to regulate the initia
adhesi on and cohesion strength thereof before
exposure to energy ray irradjation. 5 Exenplary
organi ¢ pol yval ent isocyanate conpounds i nclude
aromati c pol yval ent isocyanate conpounds, aliphatic
pol yval ent isocyanate conpounds, alicyclic polyvalent
appsoxyiazatee aroupaunds 0 ol Y $aaftd hesena ol YraliHapiy 0
I socyanat e conpounds and isocyanato-term nated 10
touset pane sPLEPRakEEr anabLARed AL NEAHID 2h1tN8 o 20
pol yval ent isocyanate conpounds w th pgiyol conmpounds.
cif, aml r.gani ol yval ent .i sQcyanat
pa§E§ b& a&% Eesgg g; &B% %F%%s gpfggy aﬁ%?gpe %5451 3%

conpounds i nclu 4-tol ylIrene

, 6-tol yl ene i1 socy te, 1,3-xylylene diisocyanate,
ené obBolicEl: ) 388y dRace.
di phenyl net hane- 4, 4' - di i socyanat e; N
di ph‘éh%?n%?ﬁaﬂ?é@%?qrew%% hwat aghesive composition
3- et hyl di phenyl met hane dii socyanate, hexanethyl ene
comtasBEyhhat energpphay oneridygi sompanahe, (D), the
di cycl ohexyl net hane- 4, 4' -di i socyanat e, .
compoyLt bbexys net hadibaPed’ withseayagat eaapdchysihpg 28e
i socyanate. Exenplary organi c polyval ent im ne
cux¥ oh®6t Ud@he en ' i
N?fl\?)- di phenyl et hane- 4,efqybirsejl(%si alzlllcijl'u |eneultravmlet
ra§§”$§&y@fé9€90n Bdiqet hyl ol propane-tri-(3-aziridinyl
propi onate, ~tetranethyl ol net hane-tri-(3-aziridinyl

propjonate and N N 8 January 2007 19
tol lilwehneerji T SRR A i Ch bRy ffe) rays,

polymerization {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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triethyl enenel am ne. Furthernore, an electrical%y and2007

thermal |y conductive filler may be incor porat et FH*Y

the pressure- 5 sensitive adhesive |layer to enable the

cured layer to display electrical and thernma

conductivity after the die ;bonding. Suitable fillers

i nclude gold, silver, copper, nickel, alum num

stainless steel, carbon, ceram cs and silver-coated

ni ckel , alum num and the like. Insulating 10 fillers
masachfashasbrstgs, rai/l £aasnggtamson8heasp) chronm um

oxi de, titanium oxide and pignents may be added. The

filler may be used in an anount of about 0 to 400

parts by nmass based on 100 parts by mass of the
[FGPPRONENLS; + £ _C'(}S"F'ii”g the filler) of the

pressure-sensitive adhesive 15 |ayer.

[ Pressure-sensitive adhesive |ayer] The ,

pr esstt E5HHET 1T VI e & P52V e oy s dBay heontain a

aforesai d conponents and desirably ranges in thickness
CO%lﬂffi*%nﬁl%e%nﬁ%b) m Taed gorerldmsblagemtontBs-ttlo o fgmably

The pressure-sensitive adhesive conprising the above
Cordlgigohent&r s dapdb lalheSioreanchd heitoseth¢ | fignctional

properties. Therefore, it can contribute to the
grdupd nigh dfhea cwafrndits aghierddg()0, phaseriml @ri@ht i In

the dicing, and can be used 8 January 2007 20 as an

thadwgomedto nd the chips and die pads in the
nmounti ng. Upon heating, the adhesive |ayer gives a

Cur@%esBEggggtt%%V%g%th ﬁain%%%&ﬁ%é%i%%%ﬁ%%ﬁﬁ&ﬁgﬁ£e

Mor eover, cured product IS e_
age%i:it m%gp nsgagﬁ‘(olhgii%tmrs%%%tir}i%% 1%1e%|nl %%:gsatr{iecngfttpng{]idorsgf
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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bondi ng properties even under severe hot and huynd
conditions. [Di cing and di e bonding pressure-sg£%?¥?¥g007

adhesi ve sheet) 10 The dicing and di e binding
pressure-sensitive adhesive sheet of the invention

conprises a base materi al qﬁp t he above
pressure-sensitive adhesive layer disposed on the

base material. The dicing and di e binding
pressure-sensitive adhesive sheet may have any forns,

oraniiacbudiyRg 1eapes sakgahakel 8- The nRaseRisld #laOhe
the dicing and die binding pressure-sensitive

ad@@ﬁe§bv@héhﬁggsgﬁ¥ebgeﬁs'E?Qgpgﬁﬁggi é:%ﬁyeﬁx TPl 8Sier to

t hereof inc e polyethylene fi po ropyl ené
' Ly ne. fil .pol ybyt adi ene filns, 20
rebbndte, BORYoHERGL pRRES1BR JornGPbRRGArue Thar
thVinél cgloride copol ymer films, polyethylene
PEFBPhPRAPEESKEPPRELS” b8l YRERGY ehidYnaprEkdRAtent-i | s,
pol ybutyl ene terephthalate filns, polyurethane filns,
et hyF¥e7er 14 ny | oxgande epdl Yl ent ohereyanesienchbinpaends
et hyl ene/ (nmeth)acrylic acid copol yner 8 January 2007

inQludi¢ | msomat hyl pok)(akeh) atsyd s gatapebypeuntis, ns,
pol ystyrene filmnms, polycarbonate filns, polyimde

aliphamic Py €486t Dkedyihds anebbaninat g Eibys.of

these films. Further, colored (untransparent) filns

Pogx?éi@l@bﬁ’&)%ﬂé@@s&%a;gﬁrﬁ%,l '@ri,ggg f w%gésai n

I1ms are also enpl oy n production O
o SRR S som i hase of 4 b dictno. and e,
urégﬁgggiﬁ¥gpgf§%ééé(ggégﬁégéagg(ﬁggté%ggrggwthe
polyvalent isocyanate compounds with polyol compounds.
Specific examples of the organic polyvalent isocyanate
compounds include Z2,4-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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10 the base material while'allowng the :
pressure-sensitive adhesive |ayer to remin adh@PBgy 2007

to the back surface of the IC chips. Therefore, the
surface of the base material that contacts with the
pressure-sensitive adhesive,lgayer preferably has a
surface tension of 40 mMVVmor less, nore 15 preferably
37 MV mor less, and particularly preferably 35 nlN/' m
or less. Such | ow surface tension of the base
tolaéee+2) 4-aais be- 951 ai aede by appkpphi akel y sel ecting
the base material or by coating the surface of the

trp@@@yléﬁgﬁgiémi¥@§h a rel ease agent. 20 Suitable
rel ease agents tor the rel ease coating on the base

mat exj.al,. include al kyd resins,. silicone resjns,
fl ugElrrdoI?Ce}?seirrlinso,reL{nsaé} u Ja?%%rjp%i‘];/]e‘ét%r?cg,t ?ﬂf%Jrgfl ns and
xes. The al kyd resins, silicone resins and
CORY B oh el BrRApahE | LRPRFPGTPFed hBbF S BF easBIe-
agents due to their 8 January 2007 22 high heat
senpgiistmehesivearayeiul be  endel al Kyel cesédslayer to
preferred because of high adhesion to the base

digpeltzer iedlectaniccedasand driteoha bf cdritu st F BECe 4 £06i Othe | die
the rel ease treatnent on the surface of the base 5

boritdlrey.i abuiishByet Fe1akekesaicd ue! 8338, a88Ntke @ opper,
rel ease agent nmay be applied difectly in the absence

nic¥e1a $QhMERLim,OlstaS A <l d Lgteeeglql W19, 07 an. enul Siang

in a solvent, by nmeans of a gravure cdater, a Neyer
. r. | r,, -an.ai.-r knif.e coate r roll coater, .
Sll?%ﬁl%%ggggyné§EEQUr€ %?%H?Wuﬁqiﬂé%ﬁ?EVEVatg sulating
f;lgenperatﬁges or electron heam irradiation to effect
LG enGUCANBChEFPFSERSd i Y idiAhatdlaP Sy MEHS exaiifel un
wet |amnation, dry |amnation
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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t her nol am nati on, extrusion | am nation and 8] 2007
coextrusi on. The base material generally has a ©*atay
t hi ckness of about 15 10 to 500 m preferably about
15 to 300 pm and particularly preferably; about 20
to 250 m The process for ppgducing the dicing and die
bondi ng pressure-sensitive adhesive sheet is not :
particularly limted. For exanple, the sheet nmay be
produced by 20 coating the base material with the
as paressdiiesiSENSid ivend athe séE, € 0mosd{d 0pads ol f opes by
drying. It is also appropriate to formthe
mol re Sl hesi.ve 4 s .ease fi
T e e e SR e IR TR P
L 2007 . . ore use of the dic¢jing and di
P rCéon | r%a‘é% sshulrzggh- B‘lgﬁe%ascf i V& HdtEs Sre yﬁ’g CVEeL gl%@ase
Cugéésn %@é,QE'dis ose]gJr on the pressure-sensitive
adhdSiVE Graysr T prdtlectt R FFH IR e THhear
pressure-sensitive adhesive |ayer may have at its
StreRgn andp PEEAHE | S tFnd tén @ reh otare magmdssiur esuf ficient
sensitive sheet for fixing a ring frame. [Method of
bongldingg prrheedicdiesg camegh dinelelyo maivieg ephess wrer Hinid
sensitive adhesive sheet] Hereinbel ow, use of the
condiicipgsand di e bondi ng pressure-sensitive adhesive
sheet will be explained in the case of application in
the production of sem conductor devices. 15 In the
producti on process of sem conductor devices according

[DiEQnEhgnbnﬁthb8ﬂdih§ep%5%%ﬂ egggngh i%%ngﬁg%sive sheet]
The dicing and die binding pressure-sensitive

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 teréphthalate

- films, polyurethane films, ethylene vinyl acetate films,

- ionomer resin films, ethylene/ (meth)acrylic acid copolymer
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pressure-sensitive adhesive sheet is fixed on %3Picin%007
machi ne by nmeans of a ring frame. Thereafter, & '3uary
silicon wafer is placed on the pressure-sensitive
adhesi ve layer 20 of the dicing and di e bonding
pressure-sensitive adhesive,,sheet, and light press is
applied to secure the silicon wafer. Subsequently,
when the pressure-sensitive adhesive |ayer contains
the energy ray curing conponent, energy 8 January 2007
£12Ast ayShal enapphden) éeﬁpggeetEEBHQQméPefQQﬁ% materia

The irradiation increases the ctohéesion of the

poﬁggfzgyéﬁe fﬂ‘rﬁé“%(ﬁl?gg?ﬁb}igt!e ‘Eim?oﬁéfyﬁ g% films,

I on bet weeh esive ayer a
can fer hen cu

teria The IS
ang) Gk aﬁﬁ% el ata Qaﬁlm?ﬂgf S aﬁdtfiessmfﬁéms-
are produced. The cutting depth is determned in
FUEBRST deFat PERA of U e fpe keSS 61 Lmshefsthecehevaaf er
and pressure-sensitive adhesive |ayer, and abrasion
tryfispaeeni cf hgnsavand Of Ther abeyen applmsatr@nadsoener gy
rays may be performed after the dicing, or even after
empheyaxpandi ng step described bel ow. Were necessary,
the dicing and di e bonding pressure-sensitive

adhesi wr-chretli oY O e epXRANMIAL 4O Vlﬂéiﬁrbeé-iafm use of

di stances between the I C chips, thereby facilitating

thétﬁidlﬂﬂ“éHﬁlﬁléijﬂgidgié¥E%?hré“§ %ﬁ%%? exdgﬁﬁélve

causes slippi ng betwee ase nm
ress sensi tive ad&_5|v so that the
SheRinddi dhe PREEN, R, Yot RF 137¢ (A HEsS b afiEen
|ck|n
théjbase %mé%rlal 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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20 efficiencies of the chips. Subsequently, the ]C

chips are picked up. As a result of the above ShSRRary 2007
t he pressure-sensitive adhesive [|ayer can renain
adhered to each 1C chip when the I1C chips are

separated fromthe base mategrial. 8 January 2007 25

The 1 C chips are then nountéd on respective di e pads

via the pressure-sensitive adhesive |ayers. The die

pads have been heated or are heated i medi ately after

higRen8pUNtERgsOindde 16 GHMSi o dher heald '&ﬁfﬁf‘%ﬁr&‘é Care
Is 5 generally 80 to 200C, and preferably I00 to 180C.

prdFEc- IS B0  Bon sitc LE0gee, F6 £y Spgidf

mn, and pre

Li i |1y f 1 kPa to 200 MPa.
nqner ) neeBkESE oL 1S 1EF Heati MPREY be performed 10

after the I C chi ps have been nounted on the die pads,
undet tHe dfiasod St e doridwi ifers mf the base
tenperatures and a heating tinme of 1 to 180 mn, and
matgrefal abtind Ocheo afi2Gsdid Thleush ddentf orlesarel ewsk,
the pressure-sensitive 15 adhesive layer is cured and
agent myy Hendppihed Qickiqrsl anch the heemedsor S ne€lvent
the', pressure-sensitive adhesive layer is fluidized

or Wylel diteitd edierdidg zondi tdipissidd Ak SUitaM Y by
enbed therein the irregularities on the die pads to

meaBls\Ms 0I5 2QoHhaL | & Wi S onducter dev] ces

tal ned have a constituti
kniff S R0 E TIPSR AT S WIS L8
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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irregularities on the die pads have been dense
enbedded. This constitution achieves high pacﬁ%@ﬁ“my2007
reliability and 8 January 2007 26 board nounti ng
properties even under severe conditions. The
pressure-sensitive adhesive_sheet of the invention

may be used in the bondi ng 6f other materials such as
sem conduct or conpounds, glass, ceramcs and 5 netals.
EXAMPLES Herei nbel ow, the present invention will be

descgd pek 14k dst aide by; Lhe  fols o(#{%jad?fﬁggﬁﬁﬁressufe—

However, i1t should 10 be construe vention
1S 0 limted to _the, Exanples. In amgl es _an
IR T CTEATURD LRI LR Sl cac WA TS
properties, enbeddjng properties at die_ bonding, bond
on ?%n@fﬁ?s%%\%‘k%ﬁdés%@Y%b?Wﬁ/l‘é%le &5 pEaREFRyve
reliability were eval uated by the follow ng nethods.
Purmd®al us of elasticity] A pressure-sensitive adhesive
| ayer was fornmed in a 20 thickness of 3 nm and
t herBadf tpare sV riesath sdtteidrd cadieesipar tliaaldry ntllf ethve at
thereby obtaining a sanple for the neasurenent of
it soehd s 0f RiragHeGdly pdhe sduntsinfr lastusbty of
t he sanpl e was neasured on a rheoneter (RDA I

sedBNUACtIHRE. My RReanR] rd c@djeqatfl%ﬁg_equency of | Hz

and 8 January 2007 27 a pre erm ned tenperature.
[Method of using 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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Di cing properties] Wen the dicing had been c | ete
fn each Exanple 5 and Conparative Exanpl e, 3ﬂgﬂumy9007
sem conduct or chi ps were observed for flams or cracks
by a light mcroscope to evaluate the dicing
properties. [Enbedding propeyties at die bonding] 10
When the sem conductor chi ps had been nounted on die
pads in each Exanpl e and Conparative Exanple, the
i nterfaces between the pressure-sensitive adhesive

rajayere amdliée phdrwesetbbsegunedhtobavei datbyial. The
supersonic flaw detector to eval uate the enbeddi ng

irpEAPeEibesi férdh8ed StHONELRGsiohBRRA HkS 99959]13:&
silicon wafer was stuck onto the dicing and die

selbgygwg gssune Gf;ggéft'ys @@E%?{S geﬁggﬁgg gggggen the

anp e ar at

hi Th t t hi
2R oS i nhf o Ge0° BEL ARt el ScOBBEr B ate

under the conditions of 120C, 150 MPa and 1 sec. The
mountih @ eIV Iy e Gt Y 26DC RGrmeEnei puch
to effect curing. The thus-obtained 8 January 2007 28
as sarpl @ avsta eavrd s dhiips i e epsatiucedsi The estigring
and a tensile test was made by pulling the chip away
dedtrion ¢ ket ecopiperd plrateorati deranghe of O atidi aknase of
50 nmmn. The bond strength was obtained as the

thed 08 deRUiWEEr %ﬂf%f@léé}bﬁiﬁi‘y& dgedKe layer,

packages obtai ned in each Exanple and
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 pickihg 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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Conpar ati ve Exanple were exposed to 85C and 60% RH fo
168 hr and thereby were caused to adsorb nnistd%g%wﬁbaoo7

Subsequently, IR reflow was conducted tw ce at
tenperatures up to 260C. The bondi ng portions were
then observed visually and-ay a scanning supersonic
flaw detector to inspect the occurrence of lifting or

peeling and package cracks. 15 [Board nounting
reliability] The |1 C packages obtained in each Exanpl e
and Tienparahiye &xanphen wesentBUNbadreBpachobbesbeapdds
(build- up BT resin wiring board for higﬁ density

vi&OURE PELrs8hrd0s2R05 { Pe a8h851ggel%?Eg§rboﬁHQ e pads

whi ch the | C packages had been were then
t est 1 ¢ s _of sure to
ha%ﬁgéggﬁdﬁgggég(%ﬁeggﬁgge g%%3|§pg§18?eiy EQ “hebPfng,
of el evated tenperature, 1 nin 8

mo‘ﬁ%%{fé?y %oﬁ%leog% F5HP$ ng Reai g ct MGG wie 1s

| owered tenperature). After the test, the cross
gengialhn 99 E0e2PRiChe svshrd efferal Gy clﬂq;)sto/vaJSB(b’BserThd
visually and by a scanning supersonic flaw detector

heatgnaspeee g¢re ooy nemge of £ bomr@ckssec to 5 min, and
[ Pressure-sensitive adhesive | ayer] The conponents of

prefeastine - s it i v escadhesiy end Ry errh e gy %V%Lﬂn'ﬁlng
Exanpl es and Conparative Exanples are: 10 (A)
preRsRERUries SRRt I1VE, GO Ao SPpqhyier having a

wei ght - aver age nol ecul ar
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 1is, the semiconduétor 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 embeddéd.

This constitution achieves high package reliability and
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wei ght of about 200, 000 and consisting of 35 parts b
mass of butyl acrylate, 20 parts by mass of V%H%Pum¥2067
acetate, 25 parts by mass of 2-hydroxyethyl
met hacryl ate and 20 parts 15 by mass of gl yci dyl
met hacryl ate. A2: Copol yner having a wei ght -aver age
nmol ecul ar wei ght of about 200, 000 and consi sting of
65 parts by mass of butyl acrylate, 25 parts by nass
of 2-hydroxyethyl nethacrylate and 10 parts by mass

boatrdgimpaindyingretbaeryh ake cv2® Adkd<LoRRWTRI aWiRG chs .
wei ght - aver age nol ecul ar wei ght of about 700,000 and

ConSTﬁEiBgeggu§5—9§ﬁ5§t?¥engaﬁesggebghggtagEykﬁEe' 20

parts by nmass of vinyl acetate, parts by nass of
.2 r.Ox I acryl.ate. and .20 part b Ss .of
MR e IS Y LRSS ROER P0BY blpeRy et

Cﬁpolyner.havin% a wei ght - average nol ecul ar | wei ght of
SuGBoaf” P68668HRECEoRSTEPPRYSof Y68 SFar C& B fEs §1dof

butyl acrylate, 25 parts by mass of 2-hydroxyethyl
mehaifacryl ate and 10 parts by mass of glycidyi

net hacrylate. 5 (B) Thernosetting conponent M xture

consisting of: 10 parts by nmass of a bi sphenol A

l'iquid epoxy resin (BPA 328 avail able from NI PPON

SHOKUBAI CO., LTD., epomxamesigival ent: 220 to 240

g/ eq, nol ecul ar wei ght: about 400); 10 40 parts by

Mas 1 Of e BniSO1 difl, GRAX Y Fsi: hayy i ]
dicyclé%entadiene skgieton (EXAi%%%%?ﬂi%b%%l%%l%e??gﬁ$Ed

B A e A e

800) ;. 2 parts by mass of a curjng, agent (ADEKA HARDNER
be cogStrugg'thatyfhe invention isgingno wéy 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 3636AS avail able from ASAH DENKA CO., LTD.);. and
parts by mass offa curing accel erator (CUREZCL§1%§W37%OU7
avai |l abl e from SH KOKU CHEM CAL CORPORATION). (O
Ther nopl asti c resin Phenoxy resin (PHENOTOHTO
YP50- EK35, avail able from %g Toht o Kasei K K., Tg:
100C) (D) Energy ray curing conponents D :
Utraviolet-curing resin having a dicyclopentadi ene
skel et on (KAYARAD R-684 avail able from N PPON KAYAKU
a PPedektZbn)ngd)eBmpEya2004. 31 D2: Photopol yneri zation
initiator (2,4,6- trinmethyl benzoyl di phenyl phosphi ne
oxi de) (E) Further additives El: silane coupling agent
(MKC silicate MSEP2 5 avail able from M TSUBI SHI
3 ORATI ON) E2: Pol yi socyanate crosslinking
[Dgggﬁ%cﬁtaé%%$l% tri met hyl ol propane and t ol uyl ene
di i sgcyanate) . [ Exanpl es and Conparative Exanples] 10
(1) %ba%é?i%lblﬁg dPef ngeanacenrel badi Hp sﬁggsﬁﬁémple
sensitive adhesive sheets The pressure-sensitive
angdhespaea tbipoBkarphs, ashe shemhcondTabbe thipse weaeh
applied on a surface of a surface-protective rel ease
ob$erved hir hilaeeor reteake 1P &ohiglt wnibrassbbecoese
resin (SP-PET 3811 avail abl e from LI NTEC CORPORATI ON
evihigkonesse BEcifgbyropaprsiof,. a roll  knife coater,
foll owed by drying so as to forma 20 m thick
adhesive layer. The resultant pressure-sensitive

[Embedding properties at die bonding)

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
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adhesive | ayer was transferred on a 100 pn1thi§¥ base

20 material (polyethylene film surface tensiorf/28gary 2007
mMYm to produce a dicing and di e bondi ng
pressure-sensitive adhesive sheet. (2) Production of
sem conductor chi ps Tape noygpter (Adwi |l RAD 2500
avai |l abl e from LI NTEC 8 January 2007 32 CORPORATI ON)
was enpl oyed to stick the dicing and die bonding
pressure-sensitive adhesive sheet onto a #2000

sappléshedrsusbaresof anshl heoPevaler cbd-amet e£std00 AN a
thi ckness: 200 nm). The wafer and the adhesive sheet

. o S . ¢
celge SRy L it O LRl 8 2R ene
Subsequently, the pressure- sensitive adhesive | ayer
CORRRE RLT 1T ot AR AR OUGH Pho STEhsh Tt al 5 byl

of a W irradiation system (Adwi |l RAD 2000 avail able
The AL D CORPERATIIONG L nThet R af R @r fO10e df ENET G

performed using a dicing machi ne (A-WD-4000B
avai l able from TOKYO SEIMTSU CO., LTD.) at a chip
size of 9.0 M x 9.0 mMmand to a depth of 10 m bel ow

[Padimgd ntedrifeaeiel et Wween t he pressure-sensitive adhesive
l'ayer and the underlying base material. Subsequently,

thethe dicCiode k@ sdichtRARHENG rPIRIIUFEHRN td ke
adhesi ve sheet was raised by a needle from

corttRderneat b t chi'ps wer icked up %t E@ﬁ he
eparation xv?g%q'c? t'ake pﬁox cc’es’eacf3 ttcﬁeé:ég?ntaélldf z@e V\f:?gn
t he pressure-sensitive adhesive |ayer. and the base
166 BFArG: THsg bS] it Ao o SonQion AT KRvi ces
The chi&s wi_ith the pressure-sensitive adhesive | ayer
Subsequently, IR reflow:'was conducted twice at
temperatures up to 260°C. The bonding portions were then
observed viéually and by a scanning supersonic 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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were each nounted, via the adhesive |ayer, on zgfie
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|yin1d?9filn1and a 20 m
el ect rodeposi ted copper foiF;” 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
h : L.gh: sol der .Sk . sion
oD n e ol Toved by et heFeRE: relBefelREE o
mpn to cure . the pressure:-sensitive adhesive | ayer.
ATHRE AT 655 DI O P r 857 hL CRont aFRE Mg b pRegFS. and
epoxy resin and phenol novol ak resin) was applied on
Ict%%l%%i”b@m%ﬁv%%r‘fh%‘éabliy1@“‘#h‘é¥s®b%$@%¥1én‘and
mol ded the chip in desired shape. The nolding resin
SURRLS¢hich Tlaveddieditngthebtepeat WSO Eourrénhe, ofind
t hereby the chip -was high-pressure sealed. Onto the
cramiseal ed surface of the substrate, |ead-free sol der
ball s having a dianeter of 0.5 nmwere attached by a

given 15 method. Thus, a BGA (ball grid allay) IC
package was produced. The dicing and die bonding

@ ity ' ets and the
L R e S 2 st ed by

sem conduct or devices 0

t he.af oresai d thods to eval uate 20 .their_ dicin
ot oBLFt Lo DE A R PEPSEUeT BETs e BRI i
trengths, package reliability and board nounting

erployEghilfy SFATPHES S8 COMRAF Ve FHAPRIPTANY 2. 8

January 2007
(A) Pressure-sensitive components

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 havihg a weight-average molecular
weight 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 methécrYlate.

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.
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of butyl acrylate, 25 parts by mass of Z2-hydroxyethyl
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—oc

0°

CO
O

cQo

methacrylate and 10 parts by mass of glycidyl methacrylate.
5 (B} Thermosetting component
Mixture consisting of:
10 parts by mass of a bisphenol A liquid epoxy resin
(BPA 328 available from NIPPON SHOKUBAI CO., LTD., epoxy
equivalent: 220 to 240 g/eq, molecular weight: about 400);
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 weilght: 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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(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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CORPORATION) was employed to stick the dicing and die
bonding pressure-sensitive adhesive 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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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
bonding, bond strengths, package réliability and board

mounting reliability. The results are set forth in Table

2.
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APPLI CABI LI TY The dicing and di e bondi ng
pressure-sensitive adhesive sheet of the invention

has the pressure-sensitive adhesive |ayer that

exhi bits superior enbedding properties 5 with respect

Table 2 .

tg irrjeguliar tfi esfon fthe [die pads under die bonding
candi tfi ong. FTherefore, the sheet can prevent
f qr mat|i on o@ \0bd§t®etW§enTth di e pads and the
priessyr e- séngidi Ves ddides) vl | ayer even when chips are
mjuntgd on Gi ¢ phds |havijng great dj fference of
hei ght|, to ©hereby 10 contributes to inprove
priodugti on efficiency. 8 |[January 2;.7 37
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VWHAT IS CLAIMED I S: 1. A dicing and di e bondin
pressure-sensitive adhesive sheet conprising gLﬁﬁggy2007
mat erial and a pressure- sensitive adhesive | ayer

di sposed thereon, the pressure 5 sensitive adhesive

| ayer having a ratio (MLOO/M/O) of a nodulus of
elasticity at 100C (MLOO) t % nodul us of elasticity

at 70C (M70) being 0.5 or less. 2. The dicing and die
bondi ng pressure- sensitive 10 adhesive sheet

~according to cI re- sensitive
adhesi ve | ayer conprlses a%%ﬂgégﬁ?gﬁé itive
component, and a therposetting conponent, the pressure-
senst § %Jd?%oqfé%td%%n%?%m@ RFC2BRYE T ECPBLY hEE
having a weight-average nol ecul ar wei ght of 30,000 to
adBeslPeoshast 2f Thee dicveagtand Hee bbadprgssure-sensitive
pressure-sensitive adhesive sheet according to claim
adResiwherkiyet hehaicrgkhthipsl yoperfont anbsddepgapirbgerties
units derived fromvinyl acetate in an anmount of 5 to

wit%dypdassto 20r degdNer tt £&800aNEh &I €1 B0PEHBJunder die
pressure-sensitive adhesive sheet according to claim

bor?dﬂ{ SorMi& &k the HESSW e §RNEid e ﬁe&é’@ yer

furt er contains a ther erpI astic resin I'ng a ass

rorplfit | TR Al P &Jli‘”ﬂ%ﬂn%i%@Q%r%%gu\?%eseﬁgf?m*

adhe3|ve heet according to claim4, wherein the
i Ve dradHe RGYITRepITRT k@ FREnted on die

thernopl astic resin
pads having great difference of height, to thereby

contributes to improve production efficiency.
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(acrylic polynmer/thernoplastic resin) ranges fr 9/1
to 3/7. 6. The dicing and die bonding §ﬂ%umy2007
pressure-sensitive 10 adhesive sheet according to any
one of clains 1 to 5  wherein the base material has a
surface tension of 40 nNm or less at a surface which
contacts with the pressure-3§ensitive adhesi ve | ayer.
15 7. A process for produci ng sem conductor devices,
the process conprising sticking a sem conductor .waf er
onto the pressure: SLLI siye layer of the
dicing and die bgﬁggﬁg&%régéggggsgﬁsitive adhesi ve
sheef as c¢lajnmed in any  one of claims 1 to 6, dicing
the Senic B9 iR i SitRP L 1T R PRI T 2K Pt Lipe
the 1C chips fromthe base material while allow ng

adhaglpe esliere- c@nRT i iRy adhessvembtgetal oandesapnessure-
adhered to the I C chips, and bonding the IC chips

sepnt bl th eaqieeisi by hepas of spbeeqr essveen senset by@ssure-
adhesive |layer with the application of heat and

sermps Bissiy eadIABSHAClayed heat vend | o0 Py ovindgsmA ) dicH R

and di e bonding pressure-sensitive adhesive sheet
mod1aMiNG 2 PrLSSU 6 i 4 Ao hesi.ve | ayer ;that _
exhi bi ts exceiléﬁpfzﬁgggg?ng(ggggeF¥1§§ Q#Qﬁqﬁ (5hdi ng
t.her ehy event formation of voids between
ez{%ﬁe Dads a%nﬁﬁﬁ&?@s&iﬁ@%% 9% el eSithesi ve | ayer
even when chips are nounted on the die pads having
great difference of height. The dicing and di e bondi ng
pressure-sensitive adhesive sheet conprises a base

mat éri al &RE dipirgsand- dienbpnidivgaphesisuse-apersitive

di sposed thereon, the pressure-
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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sensitive adhesive |layer having a ratio
(Merr][err][err]/Merr][err]) of a modulus ofSJanuary2007
el asticity at 100[err]C (Merr][err][err]) to a _
nodul us of elasticity at 70[err]C (Merr][err]) being

0.5 or |ess. 38

of 60 to 150°C.

5. The dicing and die bonding pressure-sensitive
adhesive sheet according to claim d;lwherein the weight
ratio of the acrylic polymer and the thermoplastic resin
(acr?lic polymer/thermoplastib resin) ranges from 9/1 to

3/7.

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.






