10

SF-1069 1 DESCRI PTI ON DI CI NG AND DI E BONDI NG
PRESSURE- SENSI Tl VE ADHESI VE SHEET AND PROCESS FOR
PRODUCI NG SEM CONDUCTOR DEVI CES 5 FI ELD OF THE
srlINMENTI'ON The present invention relates to a novel
dicing and di e 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 1pmroidmorgli e pads of a substrate
such as a lead frame. silicon wafer or the |ike and
bonding the resultant dice ........ .........
BACKGROUND OF THE | NVENTI ON Lar ge-di anet er

1 GO c f S L gal_l ium
LR IEh et G i e o il e (S
'chhgg) and. thereafter nounted. In this process, the
sem ROCES SWdfEr HRS LI e e SINRUCHR aDlpY BsBhir e-
sensitive adhesive tape, and subsequently diced,
washed and dried. Thereafter, the tape is expanded,
and the chips '"are picked up and bonded. To sinplify
the pick up stepraEdptdP DRRJIINYERTEPN vari ous
proposal s have been nade on dicing and di e bondi ng
fSF- 1{?1_@9 p%k?@{eﬁ&s UrBresBnsiit inve pdhesiye: sheets §hatn§adng
unction bo

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

siliceon wafer or the like and bonding the resultant dice

s
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BACKGROUND OF THE INVENTION

Large-diameter semiconductor wafers such as silicon
or gallium arsenide wafers are cut (diced) inteo elements
{IC chips) and thereafter mounted. In this process, the
semiconductor wafer is beforehand stuck on a pressure-
sensitive adhesive'tape, and subsequently diced, washed
and dried. Thereafter, thé"tapé is eibéﬁaéd; and the
chips are picked up and bonded.

To simplify the pick up step and the bonding step,

various proposals have been made on dicing and die bonding
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to fix the wafer and to bond the dice (see
JP- A- H02- 32181, JP-A-H08-239636 and JP- A-H O 8001).
These patent docunents disclose pressure-sensitive 5

SFr-adihwsi ve sheets conprising a base material and a

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

prdmdefd-adenSi€Ont rodhabl €2 slO=dberghor eanwWhgncthen both

chips are picked up after the dicing, the

to pfrl%{SS&HéE wepsttiye adhesiye ) aygi-cansbe ﬁﬁﬂRVﬁ@zt@Q%l

the base material together wth the chlps pi cked up.

Jpjguhqéféggg§6 dyhjghgth Opégﬁepre sensitive adherig

€n nnunte Stra and heated. As a

result, a thernns ting reS|n contained in the
pre C\?Rec Ve FaleTe pr oEtiResS atfRs i bh Ve
and the IC chlps are boned on the substrate. The

adhmedssu e aengi ¢over bUhes| yebaneenatarsel osed FnoreReure-

“above Patent Docunents allow elimnation of the 20
sergpplicatddreofva heebondioly ashesnyvesaddofher spycific
. enable the so-called direct die bonding. That is, the
conPRsisUii@ar. Sens Hreesadhkesiarmsilawey sdfedhee layers work

pressure-sensitive adhesive sheets can achi eve very

to i adhesl af bet veed dhe.; ol psnand 4he suatigt e as

a result of curing of all the SF-1069 3 conponents
r ner irradiation and heat in the
R R T phe %alea%truc tFaebhionte-
n. ThJS has depand d|v rse

re var.l at |
The&éecf?ﬂl%eefrréfmesno $ I T HoReh iRy ERSEnthe dicing,

structures. For exanple,

. the pressure-sensitive adhesive layer can be removed from

the base material together with the chips picked up. The

“qg
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IC chips on which the pressure-sensitive adhesive layer 1is
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 pressure-sensitive adhesive sheets disclosed in
the above Patent Documents allow eliminatibn of the
a?plication of a die bonding adhesive and thereby enszble
the so-callied 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 all the
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: coaaad!\h{g%wg}kgﬁ\ Sl cgangde%ngrl%f pondiqng e{igggfyro?féf{ééﬁége
cO

structures of die pads on which the chips are nounted
have been diversified and often have irregularities
caused by copper wiring or solder resists. The hight
srdifiference caused by irregularities nmay be about 5 to
20m When the 10 die pads have such great height
di fferences, the nounting of chips through the
pressure-sensitive adhesive |ayer occasionally
results in voids between the die pads and the
cobOSSHE 8- SeASh &k Venadhesive | ayghibe¢ausantingeat in the
pressure- sensitive adhesive fails to densely enbed
diérgbﬁéiﬁgyegularities on the die pads. The voi ds may
cause cracks in a thermal cycle test or a humdity
test, and productio iciency is |owered. OBJECTS OF
T AR zfcﬁcefhnte% SSHTF Y Ve Tor Fas BoR Ahaat
in view of the background as descri bed above.
varieretor e, ThHis hesadegsinetad ol iaress ivrditi vement provi de
a dicing and die bonding pressure-sensitive adhesive
prefretiehadepand mprassure- ssenst tree. adhesi seatpyer
exhi biting excell ent enbeddi ng SF-1069 4 properties in
st dietbondi o Gl gy ey wiahclprenventhifbor geki fbudted have
voi ds between di e pads and the pressure- sensitive

beadhesiaes 1 Ayl U Man €N OS: aF 85HPYAL 0N a1 BE4d,
pads havi ng great height difference. DI SCLOSURE OF TH

sive Sheet accor 0 the pres I vention
rises a base ., material and a pressure-sensitive
ca ¥ & 1B i Spdsedan hhetednt thec 20Hm. When the
pressure-sensitive adhesive |ayer having a ratio

. ve | aye
diqEgdi Vo rsuChotndls il astiefeyenecanothe Moyt ing

of chips through the pressure-sensitive adhesive layer

occasicnally results in voilds between the die pads and the

g
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pressure-sensitive adhesive layer because the pressure-
senéitive adhesive fails to densely embed the
irregularities on the die pads.

The voids may cause cracks ih a thermzl 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 aé dgscribed 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
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- thegggdyy

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

| ess. The pressure-sensitive adhesive |ayer preferably

conprises a pressure-sensitive conmponent and a 15
sr4laarosetti ng conponent, the pressure-sensitive

conponent conprising an acgylic polymer having a

wei ght - average nol ecul ar wei ght of 30,000 to 500, 000.

The acrylic polyner preferably contains repeating

units derived from vinyl acetate in an amount of 5 to
prdpddpiye 91ass 4120 pHhel plessd ersensid i ven gdleshve | ayer

preferably contains a thernoplastic resin having a

£forHASSd IANSIdil LN dieRel al epéHs 60,4 otl'qégﬁﬁéeggﬁre—

wei ght ratio of the acrylic polyner and
t.hernppl astic resin (acryli ol ymer/ther I I, C
serudim? gy Tttt aml S s Soaa eiE o
The base terial preferably has, a surface tension of
the GBS TRS< Tt 2 Asur el Wt CHE SR SRt s wi th t he
pressure-sensitive adhesive layer. 5 A process for
produci ng sem conductor devices according to the
present invention conprises sticking a semn conductor
waf er ont o t hBIBCEOSURE- OFNTHE T¥VENITEON e | ayer of
the dicing and di e bondi ng pressure-sensitive
adhasuveisheahd diiel p@ridle oS eHCINAUCIn It Bfe i d Gre
10 chips, picking up the 1C chips fromthe base
shelTBt 813l Wi @ AHRMANG dNE BLRASI €5:560%h 1 VEes 2 base
adhesive layer to remain adhered to the I'C chips, and
NAioNG . the L C G RS, et tea e ettt e 2% e oa s
mat%%ﬁold%gdpgd ﬁ&f%%iﬁn?%)Sﬁﬁﬁ?%ﬂ%ﬁ%ﬁﬁ%ﬁ%e%%¥??v%}Sposed

hesi v I r with th [ ion of_ h n
adhes Fge paé%surgmsgngiéygé éﬁﬁeéﬁvé)la§g¥ ﬁgéung a

ratio (Mjgo/Mqe) 0of a modulus of elasticity at 100°C (Migg)

to a modulus of elésticity at 70°C (Myy) being 0.5 or less.

oy g
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The pressure-sensitive adhesive layer preferably

comprises a pressure-sensitive component and a

thermosetting component, the pressure-sensitive component

gomprising an acrylic polymer having a weight¥average
molecular weight of 30,000 to 500,000. The acrylic
polymer preferably contains repeating units derived from
vinyl acetate in an amount of 5 to 50% by mass.

The pressure-sensitive adhesive layer preferably
contains a thermoplastic resin having a glass transition
temperature of 60 to 150°C. The weight ratioc of the
acrylic polymer and the thermoplastic resin (acrylic

polymer/thermoplastic resin) preferably ranges from 9/1 to
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15 EFFECT OF THE I NVENTION In the dicing and die
bondi ng pressure-sensitive adhesive sheet of the
invention, ' the' pressure-sensitive adhesive |ayer

srdispdays superior enbeddi ng properties with 20
respect to irregularities og the die pads under die
bondi ng conditions. Therefore, voids often forned
between the die pads and the pressure-sensitive
adhesi ve | ayer can be prevented even when the chips

3/Bre nmounted on the die pads having great difference
of el evation, and product SF-1069 6 efficiency may be
i ncr RERERR EM&QQ%MENI T I :
Her elﬁﬁegg%osvéo t he prqus nt |nvent}fsolﬁ%vi {'Fs%gy%(é%c%%seﬁo
[ r.eat er tail. The digin nd die bondjng .

of L TR et (T V& AdHEET T sKebE! aceRrarhg ¥t PnEle
present invention _conprises a base material and a

P aERiTeREenst 1§ VN ahe’i vaY$ayer di sposed t hereon

~ The pressure-sensitive 10 adhesive |layer has aratio
( MLEO/ANIFOYE S5e thinge e rasthd indfs e asti @i ¢ o at deoDe: € MLOO)
and at 70C (M 70) being 0.5 or less,, preferably 0.4

acawrdiess,tanthamee pref ermbbyt f oo Gndr 0sOs 3st Theihower

[imt of the nodulus of elasticity at 70C 15 (M/0) is
serfirfenal] or S0k Pasn BNt KO T Sr HE 8f £LabLys 6008 Padhe ve

the other hand, the upper limt of the nodul us of

layRlAdd Gy Blc ARG (MOQ &Iﬁ%%?@é%ﬁ@@eﬁé‘itf‘{ﬁg

nore preferably 3000 Pa. The pressure-sensitive

adﬁg¥¥¥%\% éé%ﬁ“dﬂ%?%é“%ﬁ% semiconductor wafer intc IC

chips, picking up the IC 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.

g
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EFFECT OF THE INVENTION

In the dicing 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 conditicns. Therefore, voids often formed between
the die pads and the pressure-sensitive adhesive layer can
be pfevented even when the chips are mounted on the die |

pads having great difference of elevation, and product
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20 adhesion and thernosetting properties. The above-
nmentioned noduli of elasticity are ones determ ned
prior to thernosetting. In one enbodi nent of the

srinyention, the pressure-sensitive adhesive |ayer may
al so have energy ray curin% properties. In such
enbodi nent, the above nodul i SF-1069 7 of elasticity
refer to ones determ ned between energy ray curing
and thernosetting. As described herei nabove, the

o f PIESSWE@-BePShE | Ve-ragdhegi ve | ayer has a nodul us of

- elasticity at 100C 5 remarkably | ower than that at
70C. This indicates that the pressure-sensitive
adhesi ve | ayer becones fluidized at high
tenperatures. Di ondi ng of sem conductor chips is
generalIgRgéFF5FﬁegM§8DEﬂgvgﬁeaFtgﬁEeF§F§P3§P sual ly
100C or above, and other work at ordinar .
t enpEERIgHSLoW0 e R TR Y, 1 e i e’ sk &l skasiepgsibed
adhesive layer is fluidized under die bonding

inconehitéondetandl can densely enbed into irregularities
on the die pads, thereby PL venting voids. the
pr eSy eriseinsy tdrke Ahesd v AR )eFe dBL At abBssac ceet ai n
15 l evel of nodulus of elasticity and firmy adheres

addds the ships.adheref o) 6o 9o0d wprkabi! ify.heigpsured
t hroughout the steps fromdicing to picking up. The

S - [ t] Sj ntially.

Cong%%ssfe;giga gffapsgé pr!}%tg%%l?%fséegncgi%%ﬁé%gﬁggnéﬁ?sfﬁ Y&nd a
20 thernosetting conponent (B), _and may further |

2 1= TR T T2 n (8 BRI Mo o 4 ve
energy ray curing conponent (D) and a further

adhffdi s V]@}(%) }FFEP}/ Haratio (Migo/M7s) between modulil of

~elasticity at 100°C (Mige) and at 70°C {My,) being 0.5 or

less, preferably 0.4 or less, and more preferably from 0.1

e

20

to 0.3.

The lower limit of the modulus of elasticity at 70°C

(M7g) is preferably 5000 Pa, and more preferably 6000 Pa.

On the other hand, the upper limit of the modulus of

celasticity at 100°C (Migo) is preferably 4000 Pa, and more

prgferably 3000 Pa.

Thé preséure—sensitive adhesive layer has both
adhesion and thermosetting properties. The above-
mentioned modull 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 moduli
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optional Iy added. Hereinbelow, the conmponents (A) to
(E) will be SF-1069 8 described. [Pressure-sensitive
conponent (A)] The pressure-sensitive conponent (A is
SFpr@ferably 5 an acrylic polyner. The repeating units
of the acrylic polymer inchbude those derived from
(meth)acryl ate nononers and (neth) acrylic acid
derivatives. The (neth)acrylate nonomers include
cycl oal kyl (neth)acryl ates, benzyl (neth)acrylates
of ksl kylt Y met fgactyl ates datwbhnthetiheelzahkgheghoupsy
have 1 to 18 carbon atoms. O these, particularly

cuPref erd@d- s gndde- @ kyl (meth)acrylates in which the
al kyl groups have 1 to 18 carbon atons, such as net hyl

acr yl at e, nELhYL Aecsliyloaciylate,c el iyl
met hacry ate pr opy acry 7= e acry e,
15 butyl acrylate and buty rret hacryl ate The t h)
adhgg g clavy d'3erd \}&ﬂfqi%%s | PE| GHRS G GEFdyRT P0bfE
(meth)acrylate. In particular, a copolyner containing
remg gy Lgwet it yilzdte ami 18°Gind Thiist § Nl catt dlsedstat
one kind of alkyl (nmeth)acrylates is preferred. In
the e sases - tdres 200 o pollyset venyagent henoDe s 0£ 80%lbyged at
mass, preferably 5 to 50% by mass of the structural
highmitenmterd medse d r omigl veindyiing (cetdon@ictodicor chips is
I ntroduction of the glycidyl group |eads to inproved

gerEamaty Rid i fdrMid b epexyed esbps8duASst Nesually
- thernosetting conmponent (mentioned later), and also to

10@(385#{'18 %v% hl I?:ierotglle%s%otrrka% tl 2 1narrg})ecrearrt1puerrea mggs
Accordingly, the pressure-sensitive adhesive layer is

fluidized under die bonding conditions and can densely

embed into irregularities on the die pads, thereby

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

the pressure-sensitive adhesive layer maintains a certain

16vel of modilus of eldsticity and firmly adheres te the

chips. Therefore, good workability is ensured throughout
the steps from dicing to picking up.

The pressure-sensitive adhesive layer essentially
consists of a pressure-sensitive component (A} and a
thermosetting component (B), and may further contain a
thermeplastic resin (C). Furthermore, an energy ray
curing component (D) and a further additive (E) may be
optionally added.

Hereinbelow, the components (A) to (E) will be
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resi stance of the cured product. O the alkyl
(nmeth)acryl ates, nethyl (neth)acrylate, ethyl
(meth)acrylate and butyl (nmeth)acrylate are preferred.

- SF5lEa®t hernore, a hydroxyl group-containing nononer

such as hydroxyethyl acrylate may be introduced to

enabl e easy control of adhesion and pressure

sensitivity with respect to the adherends. The

acrylic polyner ranges in wei ght-average 10 nol ecul ar
deset ghtdfrom 30,000 to 500, 000, preferably from 40,000

to 400,000, and nore preferably from 50,000 to

300, 000. When the wei ght-average nol ecul ar wei ght of

the ... ..., ... ... acrylic polymer is low, the

' . can_be set However, | ow

[P%ég%ﬁ%geééﬁééﬁéﬁgl%%ﬁ?%?e%érg%l]of the 15 acrylic

pol r nore likely leads to deterioration of

appl i tath o1 Propett Tt bfe £LTRTHY sotutFonPeeferably:

pressure-sensitive adhesive [ayer. One exanple is

© an fasrmakl ore oy hholTes, rRRsdfioie urtife act yiie oty

preferably contains 20 vinyl acetate units in part of
poltire:r epeatudey thndes dfrihed nBrom chatinh ) Mhenlébe monomers

acrylic polynmer contains vinyl acetate repeating
andiNintes; h ther eloiad | ek S Qliatt 1 9 ks f orHang mdihe acrylate

pressure-sensitive adhesive |layer can exhibit inproved

: moﬁﬁﬂgﬂéﬂﬂﬂéyhdg(H¥€fééﬁk§9_Hﬁ@yﬁfgcf?fg%égs'bghgyyinyl

SF-1069 10 acetate repeating units 1's contaihed in an
f refe aggg:ﬁ 0 % b SS, nor
(mep?@;ég%r ayte% 510 40%% y}merrtassa,IC j(]‘;‘a%ea‘?tjr%u‘fei%}?}i} the
referably 10 to 30%.by mass of the acrylic polyner.
alﬂ%l groupglhave 1 toolg carbon atoms. Oeltheéé,y
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 acrylate, propyl methacrylate,

15

20

butyl acrylate ..a.hd Butyl methacrylate s (meth) acryllc e

acid derivatives include glycidyl (meth)acrylate.

In particular, a copolymer 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 structural units derived from glycidyl
(meth)acrylate. Intrcduction 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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5 [Thernosetti ng conponent (B)] The thernopsetting

conponent (3) has a nature such that it is not cured

by energy rays and it forns three- dinensional network
srupoge heating to firmy bond the 10 adherends. The

thernosetting conponents (3) generally conprise a

thernosetting resin such as epoxy, phenol,

resorcinol, urea, nelamne, furan, unsat ur at ed

pol yester or silicone, and an appropriate curing
hl%@ﬁlﬂﬁﬁrtrmtlwcﬁﬁ@@fﬁ@@%t ing) capponephsraneat

nown and the invention 15 can use any of them w t hout

red {048l Qe cﬁd&ﬁ%@’ﬁ&ﬁué{‘e tderimsel i ng.

conponents is a ion of an epoxy resin (B-1)

a | atent heat bl e ep es curing
(meata-grﬁcr(@% te}p%cky 1:i,‘h)na”f ray®© Jﬁg YSel ect ed
fromthe epoxy 20 resins conventlonall known, and
(mefhefErapt dF § dgd LYY L welyht L 26y sk nerecaraﬁeweeaht
fromabout 300 to 2000. Particularly preferred is a
Fumditendnwfe a 4 i abapoxyr ewst eonat ok oy napyoeendshtbnas
havi ng a wei ght-average nol ecul ar weight of 300 to
hy bk yqartefleradd wi 8330 rizoy 400, i mineb dusedii tlo SEnd065 ddsy
epoxy resin at ordinary condition having a

eomﬂhto@w}momﬁgi@éssy\@ﬁ@fﬁe@;él@@lw 2000, respect
preferably 500 to 150 The epoxy resin of suitable

to USE venti on generally has an epoxy
© eq%ﬁva ent 6#350 to 5000 g/eq Specific 5 exanples of

th | ud I dyl th f h I
SUCh TR S RENOT A, TGl B TS

phenyl novol ak and cresol novol ak; yci dyl ethers of

mo Tt S it ST iR 10O R LRt EAeaL Y cBrom

and
40,000 to 400,000, and more preferably from 50,000 to

300,0C00. When the weight-average molecular weight of the

20

acrylic polymer is low, the ratio Mige/M7; can be set small.

However, low weight-average molecular weight of the

application properties of a coating solution of the
pressure-sensitive adhesive layer. One example is
formation of pinholes.

Therefore, the acrylic pclymer preferably contains
vinyl acetate units in part of the repeating units of the
main chain. When the acrylic polymer contains vinyl
acetate repeating units, the coating solution for forming
the pressure-sensitive adhesive layer can exhibit improved

applicaticn properties to prevent pinholes. The vinyl

15acry11cpolymer morellkelyleads T B
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pol ypropyl ene glycol; glycidyl esters of carboxylic
acids, 10 such as of phthalic acid, isophthalic acid
and tetrahydrophthalic acid; glycidyl- or

sral kyd gl yci dyl - substituted epoxy resins obtained from
ani line ... A e
i socyanurate and the |ike by substltutlng the active
hydrogen bonded to a nitrogen atomw th a gl ycidyl
group; 15 and so-called alicyclic epoxides in which

2 cda €POXY S OURy 1181 Nd rqugsgtgyme&%neéﬁn@ln@unt of

oxi di zing a carbon-carbon double bond in the

Cc cl xene d|e xi de

P Ryt onasy T ke hy V- 5L &1 By T Shagane 5 to 408 by
car boxyl ate an 3, 4- e

ma%@tl )&ﬁr%; QEigf%(%rg ?%%%bo%Q)to 30% by mass of the
cycl ohexane- m di oxane. Al so useful are

acyy ey | wpetedti ene skel et on- cont ai ni ng, epoxy resins
whose nol ecul e contains a dicycl opent adi ene skel et on
and a reactive epoxy group. O the above epoxy
resins, the bisphenol -based SF-1069 12 gl yci dyl epoxy

.[THéﬁﬂdﬁbtﬂkﬁg%ﬁﬁﬁpdnbﬁﬁakaﬁsed epoxy resins and

.phenol novol ak-based epoxy resins are preferable. The
ePOXhe 8$IIJTRY the, J13&dh Ifhs G L 0
two or nore kinds. éyThezﬁgggﬁ¥ ﬁéasﬂzit€32%@€%% g%giy
i N-.curing 3- s of a type. such tha
th%%égpﬁggr#gaéﬁg%ﬁ b# eg%r%%xva %@ %rg%rms %hree
t enper at.ure but does r bei ng, activated at or
T e S o A %h%%r%?u L4 POBE. WBE hods
are eanOé able to activate the 10 | atent
adhfgfndfot | YheabherBss Ry tidsi mosmaneg tagel®) (Brallthe

activation of the |atent heat-activatabl e epoxy
comprise a thermosetting resin such as epoxy, phenol,

resorcinel, urea, melamine, furan, unsaturated polyester

.

20

cr silicone, and an appropriate curing accelerator. Many

such thermosetting components are known and the invention

can use any of them without limitation. One example of

the thermosetting compohéhts is a combination of an epoxy
resin {B-1l) and a latent heat activatable epoxy resin-
curing agent (B-2).

The epoxy resin (B-1) may be selected from the epoxy

resins conventionally known, and preferably ranges in

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

-Particularly preferred is a blend of a liquid 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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resin-curing agent (B-2) can be acconplished by
various .... . nethods, for exanple, the nethod
wherei n active species (anion and cation) are forned
srbyoehem cal reaction induced 15 by heating; the
met hod wherein the | atent heat-activatable epoxy
‘resin-curing agent (B-2) is stably dispersed in the
epoxy resin (B-1) at about roomtenperature, but at
high tenperatures, is dissolved in the epoxy resin

epdBy Ijeton dhepelynbnitiah@ifi6H hBYinBaGt keRghtheverage
nmet hod wherein the 20 curing agent is enclosed in a

moi@éfﬁé& %%ﬁﬂe fm@'obstolfélabed %fakgﬁlg aBg: 2 aLunes g

ereby Tnit Tate a curing gaction the nmet'hod
erein use, n1croca

- ThIGESL FES L DL RO F‘é%%%fel%pm PRoL e vt aen: g6aoFa 1Ly

agents may be used singly i n_conbi nation of two or
hasmn e@?%ﬂseqﬁ%%$%?P%d0%u§@n@oaégﬂﬁsg/ﬁalﬂﬁPelelC
di cyandi am de, i m dazol conpounds, and m xtures
exameredfof Thiee | apeny heatnactnvarvabl glgpddyl ethers of
resin-curi-ng agent .5 (B-2)-is generally used in an
phamimtswih Oad ¢ ROspasts] by, bhsshepoef ey abkycbcinbo,
15 parts by mass, and particularly preferably 1 to 10

phdaft ShdYo TES S2 RASELk a9 100, pask s @chﬂ@?i? @fch{ebg 8BOXY
resin (B-1). The thernnsettlng conponen i's

]
R R e%&;ﬂ@n@ i v
t I b d
oo BRI P L 2 20 P B e e,
ufossun etsfg;gi%%ﬁqgngfsgghéﬁglfgdaé&?fmet ting

“%tetrahydrophthallc acid; glycidyl- or alkylglycidyl-

substituted epoxy resins obtained from aniline

—g

20

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-epcoxycyclohexylmethyl-3,4-dicyclohexane
carboxylate and Z2-(3,4-epoxy)cyclohexyl-5,5-spirc (3, 4-
epoxy) cyclohexane-m-dicxane. Also useful are
dicycilopentadiene skeleton-containing epoxy resins whose
molecuie contains a dicyclopentadiene skeleton and a
reactive epoxy group.

Of the above epoxy resins, the bisphenol-based
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15 When the weight ratio (A)/(B) is low, the ratio
M aa/ M7fa can be set small. [Thernoplastic resin (Q].
The rati o MLDO/ M70 can be set small also by 20
SF+heéeeporating in the pressure-sensitive adhesive | ayer
a thernoplastic resin that has a glass transition
tenperature of 60 to 150C. Exanples of the
thernoplastic resins include polyester resins,
pol yvi nyl al cohol resins, polyvinyl butyrals,
glpol yvi nyboehl eekdes, pobystyneneso1Sk-1868dl4poxy resins
pol yam de resins, cellul oses, polyethylenes,

an@oﬂ;b{w@puwbsm§§+b£>9éavw&yekag5ﬁs RoLYypde Lesins,

phenoxy resins, polyneth nethacrylates
styr /] rene/styr bIo mers and 5
styf@%gl ?Q |é%é §¥ﬁ§%ﬁ > I%% copo¥ F§. '™ these,

henoxy resins are p rtlcularly preferable due to
co@&%%@f%ﬂ? g nB%?|%¥I??§emE%ﬁ fhe other conponents of
the pressure-sensitive adhesive |ayer. The
t herffopl e&teet riesith )LVt prbeermbky 10Sincorpénat egent
in the pressure-sensitive adhesive layer in an anount
(Bo?) 11t 0060z payrs dychasisat mbt edpeef epabkya2tt @14h0the
parts by mass, and particularly preferably 3 to 30

epoxXy -resin at.reom_temperature.but. does. react. by belng
................... parts by nass based on 100 parts

actvdBSs Of theysanp of Lher;pressulg:8ansiljbue ture
conmponent (ﬁo and thernDsettlng 15 conponent ? When

t he S v the_acrylic
ﬁgfiéq%e acryi af% O%ﬁ % tlvat E

pol ynmer I C pon ernnp?as ic
esi r ef er apl e a weight ratio acryli
LS T e B AT ‘?%%%‘)ﬁ?f%?l’ériu’{b’(*%/ SYep gia-2)

The activation of the latent heat-activatable epoxy

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

g
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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-curing agent (B-2) is stably dispersed in the

epoxy resin (B-1l) at about room temperature, 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 enclcsed 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




10

proportion of the thernoplastic resin (C in the
pressure- 20 sensitive adhesive |ayer leads to
| onering of the ratio MLoa/ Mfc. [Energy ray curing

‘Ssreoopenent (D)] The pressure-sensitive adhesive |ayer

may optionally SF-1069 15 confain an energy ray curing

conponent (D) . Curing of the energy ray curing

conmponent (D) can decrease the adhesion of the

pressure-sensitive adhesive |ayer. Therefore, the
agPhessyig senssiédiveiaghesbenihayernreantheneas ko or more

separated 5 fromthe base material. The energy ray
kiGdE | NG component. (D), %@eﬁegp?g@ﬁudé h&lcﬁndiamide,

pol ymeri zed and cured upon irradiation w ener gy

LT uch as ultraviolet rays or. el ectron beans.
Hn p%%?fi%gm %%%% es™of Thé 8¥SPg§h?5$OEolynerizable

compounds include 10 acryl ate_conpounds such as
tri nethytdiFtoifife- 135 atfyrabPes cperyahBEhyr6PrePRaAgent
tetraacrylate, pentaerythritol triacrylate,

| (B beht ageye el i vl useAohydebxypentsactylafleto 20 parts by

di pentaerythritol hexaacrylate, 1,4-butyleneglyco
ma sk acrye Bt eablly 66 hexianeds obadiiacbyl mabes, and particularly
- pol yet hyl enegl ycol 15 diacryl ate, oligoester
prafEyARL @, 1 U @t hanes 2es Yhat Ra8ki BERBAS onePOXY prRdisf hed
acryl ates, polyether acrylate and itaconic acid

[ ) oupds, have at | east one
maé& éﬁﬂ%ﬁé eﬂ@ﬁ?iﬁ%%%? H@ ?).

pol yneri zabl e d bond in the nol ecul e and

general Ly range .i.n wei ght-averag | ecul ar wej ght
Fromi30 SEGU T 18 SO0B0IGha b7 of 67 ab1S 71 oft 4bbaee

. 300 to 10000, . Further exanples of the energy ray

10 St Vi i ante Ltdmpothdedare ProSsgEonfeaRdBTRAGFAGLY 30
di cycl opent adi ene skel et on.

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

g
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pressure-sensitive component (A) and thermosetting
component (B) ((A)+(B)).
When the weight ratio (A)/{B) is low, the ratio

M100/M7g can be set small.

[Thermoplastic resin (C}]

The ratio Mipe/Mye 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 thé thermoplastic
resins include polyester resins, polyvinyl alcohol resins,

polyvinyl butyrals, polyvinyl chlorides, poclystyrenes,




10

The energy ray curing conponent (D) is used in an
SF- 1069 16 approxi mate anmount of O to 50 parts by
mass, preferably O .to 30 parts by mass, and
srpardd cul arly preferably 5 to 20 parts by mass based
on 100 parts by mass of the;total of the conponents
(A and (B). 5 Wien the pressure-sensitive adhesive
conposition contains the energy ray curing component
(D), the conposition is irradiated with energy rays

poﬁfhmaﬁéfﬂéﬁiné%”&éEE&EE@%%K”ﬁal%?%hﬁi@%@y rays include
ultraviolet rays and electron beans. 10 When the

) Vi e Viol e , I jzat |
oo A B 2 PP S RV HBEEL SRR
use of a .photaopal ynerization initjator. benzophenone,

Ph IO gHHONe, HerFeT Y DOt A RYES ot her . 15
benzoin ethyl ether, benzoin isopropyl ether, benzoin
st ESGSUtAC RS, S BBfAET ibediloi ¢ORfet yners and
met hyl benzoi nbenzoate, benzoin dinethyl ketal,
sty ehedibettiay itei codenit toree, b o c hyalrmxlyoyet ohexyd  iphesy) the
" ketone, benzyl diphenyl sulfide, tetramethylthiuram
phenngs Wdfdide, sazohiasitsiohutas onigrd feral2e benzi to
di benzil, diacetyl, P-chloroanthraqui none and

| excd14.Hrtt Idomeidibenzoy g henyd W!é@mﬁ%ﬁ@ﬁtswg the

phot opol ynerization'initiator is desirably used in an
P STy 61 G HE Tt S IF st based on 100 parts

P Bt hhehoR 2 0L B pompenen
incorporated in the pressure-sensitive adhesive layer in

an amcunt of 1 to 50 parts by mass, more preferably 2 to

40 parts by mass, and particularly preferably 3 to 30

s

20

parts by mass based on 100 parté by mass ¢f 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

Ms09/M70.

" [Energy ray curing componsnt (D)1

The pressure-sensitive adhesive layer may optionally
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The pressure-sensitive adhesive |ayer may contain a 5
coupling agent (El) . The coupling agent (E-1)
preferably contains a group capable of reacting with
srttmsd unctional groups in the conponents (A) to (D)
preferably that in the conp ?nent (B). Presumably the
functional group in the coupling 10 agent (El), which
is specifically an organic functional group, reacts
with the thernosetting conponent (B) (particularly
cor&ra%ﬂcrﬁréméhé/!é}h 1 QPOXYy r@shddnd Mt CUPl NY Guring -of the

eneregsyul'ra curin component: , {Jf)acc%r?ndegpgaggt ?ﬂl@aghﬁe51on

are emhancenents in esi on and |ng|ness
the cured product. wit eterior heat
0 S SRR ok T A Fosf SYERce T the
hunld resi stance). . A silane coupling agent_is
DY GBI e TupT S rﬁF Wit (T9T verause oSty SeparatEd
versatility and cost nerits. The coupling agent (E1)
frams tgendreadd ynajsedidh. an anount of 20 0.1 to 20 parts
by mass, preferably 0.3 to 15 parts by nass, and
par Theulkakliry yprreferalliyn O .derpprikh tpalb s by dressnpdased
on 100 parts by nass of the thernosetting conponent

thdBlis F lt 1 A E A8 ldid N RGe M r £ E2) 2 SUSH RStRNenergy
SF 10 organlc pol yval ent” i socyanate or imne

ra dheSI ve ayer | nqu%d J_Iac_{/st IB%: L é’&'fﬁsﬁgéﬁlg' Veﬂ:peca.flc

rder to regulate e int
cohesion stre of bef or e

d t
exa&?&&‘su Sty Y d Y rﬁoggf“éﬁj?]o%a E‘%%IH%?%W/S include

or.gani c polyvalent i socyanat e conmpounds i ncl ude
acrylerhgt ICCTEBIA etit }?§Ht§éﬁ%ﬁ%¥¥§£%ﬂi&ﬁﬂ%?ﬁe triacrylate,

tetramethyiolmethane tetraacrylate, pentaerythritol

triacrylate, dipentaerythritol monohydroxypentaacrylate,

e
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dipentaerythritel hexaacrylate, 1,4-butyleneglycol

diacrylate, 1,6-hexanedicl diacrylate, polyethyleneglycol

'diacrylate, cligcester 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 and

generally range in weight-average molecular weight from

~about 100 to 30000, and preferably from about 300 to 10000.

Further examples of 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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al i phatic polyval ent isocyanate conpounds, alicyclic

pol yval ent isocyanate conpounds, triners of these

pol yval ent isocyanate conpounds and
SF+s06ganato-term nated 10 urethane prepol yners obt ai ned

by reaction of the polyvalent isocyanate conpounds

Wi th pol yol conpounds. Specific exanples of the

organi ¢ pol yval ent isocyanate diisocyanate,

1, 3-xyl yl ene diisocyanate, 1,4-xylene 15
apglidsoeyanabRoudipbenyl aet hanga4t4’ w8 SQGYaRAt&erably 0

di phenyl net hane- 2, 4' - di i socyanat e,

to33@EﬁQ¥£9iBDGHXEQ?tQﬁ&epaggEéﬂ%&@ﬂﬁ;?geQ%ﬁ%%ESh%'%%?20

di i socyanate, 1sophorone i1socya

L cycl ohexyl et hane-4,4' -di i socyanat e,
pa%ﬁ%y%Yo%%i%lﬁgFﬁ§n892}qo-8PF§50 AndFE%aRd IS hetsd of
i socyanate, Exenplary organic polyvalent imne
theg WA Faclbdeand” (B) - -
N, N - di phenyl net hane-4, 4' -bi s(l-aziridine
car bBgfani e ) pregsinet hyhol pi vpandhesive- agicppdihybn
propi onate, tetranethylol nmethane-tri-J3-aziridinyl
comprapronate andrdly Nca pF=10689g18omponent (D), the
tol uene- 2, 4- bi s(1--aziridi ne carboxyani de)
coripd £t hybenesel aphacat &I DenMBherg@n rahacthi cakky -aad
~ thermally conductive filler may be incorporated in
cut Ny RESRSM LD, S e ge'ﬁéygﬁéoufpﬁ$¢§oigg
cured layer to I splay electr: cal'@nd T her nin
ra gnqggtéfét rg%;eéaégg die bonding. Suitable fillers
1’ ncl'ude go?d, sitver, copper, nickel, alum num
stainl ess steel, carbon, ceranics and_ silver-coated
ni cREe SiRfr FI Bhd ¥ 3T%Re L TR3VIatPhgravstill ers

such as asbestos, silicas, glass, mcas, chrom um
POkE@QR%ZQW%%miﬁﬁﬂﬁkm%b'@Hﬂep@@ﬂehrsaﬁa§tbenadded.C$hebe

saved by use of a photopolymerization initiator.

15
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The pheotopolymerization initiators include

benzophenone, acetophenone, benzeoin, benzein methyl ether,

benzoin ethyl ether, benzoin isopropyl ether, benzoin

isobutyl ether, benzoinbenzoic acid, methylbenzocinbenzoate,
benzoin dimethylketal, 2,4-diethylthioxanthone, o-
hydroxycyclohexyl phenyl ketone, benzyl diphenyl sulfide,
tetramethylthiuram monosulfide, azobisiscbutyronitrile,
benzil, dibenzil, diacetyl, PB-chlorocanthraguincne and
2,4,6-trimethylbenzoyldiphenylphosphine oxide.

The photopolymerization initiator is desirably used
in an approximate amount of 0.0l to 20 parts by mass, and

preferably 0.1 to 15 parts by mass based on 100 parts by
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filler may be used in an anount of about 0 to 400
parts by ... ... . o

SF=1068........ mass based on 100 parts by mass of the
conponents (excluding the filler) of the
pressure-sensitive adhesive 15 |ayer.

[ Pressure-sensitive adhesive | ayer] The
pressure-sensitive adhesive | ayer conprises the

ma$d o esahd eoaponent s angdi dgskbapbychanges.in thickness
20 from3 to 100 r.m and preferably from5 to 60 m
The pressure-sensitive adhesive conprising the above
conponents has both adhesi on and thernosetting

roperties.. . Therefore, it can contribute to the

¥§$%6 %ﬁﬁég%%ﬁe{ﬁbﬁ adhering to a base material in
the dicing, and can be used SF-1069 20 as an adhesive
to DAHY RIS TH G A tdh & pade$Hv e hea Y urR Y ngontpen @
heati ng, the adhesive |ayer gives a cured product

ColfabA g gt | Miplact  1Tési stcanplelndvorgsover (Ethle praifedably
product is excellent in balance between shear 5

corstaiangtd and:pesdpaigl Stoengthcandg cahtietRéaftnctional
sufficient .bonding properties even under severe hot

grAfsk MK the cofidrianss [D ciagand gdierbpadi POthar in
pressure-sensitive adhesive sheet] 10 The dicing and
thdi & Ng pressure-sensitive adhesive sheet of the
I nvention conprises a base material and the above
pr e%srl’lers%_m%%rﬁfl ttlh\éze fau%rg: S ovneall aa/regupgl frpotsl'lee(zj coupl ingon
the base material. The djcing and die binding _

a9 e s St le- SRS iVve '%/%ag%sée%n neyStave BRYCEePREL
15 including tapes and | abel s.

group, reacts with the thermosetting component (B)

(particularly preferably with the epoxy resin) in curing

15
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-reaction. The cbtainable results are enhancements in

adhesion and clinginess of the cured product without
deteriorating heat resistance, and alsc in water
resistance (heat and humid resistance).

A silane coupling agent is a preferred coupling
agent (El) because of its versatility and cecst 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




10

The base material of the dicing and die binding
pressure-sensitive adhesive sheet may be a transparent
film Exanples thereof include polyethylene filns,
srpobypropyl ene filnms, polybutene filns, polybutadiene
films, 20 polynethylpentene %I|HB pol yvi nyl chl ori de
films, vinyl chloride copolyner films, polyethylene
terephthalate films, polyethylene naphthalate filnms,
pol ybut yl ene terephthalate films, polyurethane filns

Lhylkepg y+ayLnac in fi ,
o o oty Ser LA P LR P o

Y, t ate m
ad%éﬁgg?y?%%eﬁfg$éﬁgg Q%§g2¥ = égg 568' &P,grder to
fi cross]inked filnms and Ian1nated fllns of
re%@ﬁé f W%slnl%# haf e 8 oPBr 8RY( GARPEASParEFEN G ns
of the above 5 transparent films, and fluororesin
theTeed e kOBt soPemproyadl eneray pradutriroistion.
sem conductor devices with use of the dicing and die
bondignipraass rersensi p e vevatdesi Vveocsheet eotoimbeunds
invention, the IC chips are picked up from 10 the base

$ndBies | atoniide @b 1 9wk Dgn t hes PEpssYE 8- S6RABLLIKYE,
adhesive layer to remain adhered to the back surface

alOfhathe Mmmt Thes é’ﬁ§tet9&n§6’%£§§e of ;£he,hase

material ... .. hat contacts wt
Sensi v aye referab has a
po%&f?%%%@ %S|6%h% %gﬁiérﬁd%f e§§ g L%
preferably 37 m\NVmor |ess, and artlcuIaH
po]p\%‘é%le% {yﬁ%féfar‘rﬁ@%%?m%%% SR | EaPfAEstEERLPEREC
of the base material can be obtained by appropriately
Urefdlag iR He N Yes et Bre @l Porreycebari a§ the surface

of the base
pclyvalent isocyanate compounds with polyol compounds.

Specific examples of the organic polyvalent isocyanate

15
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compounds include 2,4-tolylene diisocyanate, 2,6-tolylene
diisocyanate, 1,3-xylylene diisccyanate, 1,4-xylene
diisocyanate, diphenylmethane-4,4’-diisocyanate,
diphenylmethane-2, 4’ -diisocyanate, 3-methyldiphenylmethane

diisocyanate, hexamethylene diisocyanate, isophorone

diisocyanate, dicyclohexylmethane-4,4’-diisocyanate,

dicyclohexylmethane-2, 4’ -diisocyanate and lysine
isocyanate.

Exemplary organic polyvalent imine compounds include
N, N’ ~-diphenylmethane-4,4’ -bis{l-aziridine caﬁboxyamide),
trimethylolpropane-tri-f-aziridinyl propionate,

tetramethylolmethane-tri-P-aziridinyl propionate and N,N’-




10

material with a rel ease agent. 20 Suitabl e rel ease
agents for the rel ease coating on the base materi al
i nclude al kyd resins, silicone resins, fluororesins,
spuns@at urat ed pol yesters, polyolefins and waxes. The
al kyd resins, silicone resi and fluororesins are
particularly preferable rel ease agents due to their
SF- 1069 22 high heat resistance. In particular, the
al kyd resins are preferred because of high adhesion

tolhfdde hase Jdmet.erial: 4and @Q%O%féﬁqméhof the surface

tension. In the rel ease treatne on the surface of
t e terial using the aforesaid rel ease
tr%%ﬁh#ﬁgﬁ%%§%%§¥£éé agent may be applied directly in
the absence of a solvent or as a dilute solution or
an &MdI-SESHANT ra FolVGHET 1A e T oF P& i avir e
coater, a Meyer bar coater, an air knife coater or a
conpiqtigwatier, Lo masverre byl expesialieed olnother paesanre-
el evated tenperatures or electron beamirradiation to
sergfiftacte adhiawl véAnot e etdrogbles tlaen natédnlbyerf oo
exanple, wet lamnation, dry lamnation, ........
display electrical .and -thermal -conductivity after the die
“thernol am nation, extrusion |anination and
borGReXL r Us9Rap1ke hase xmtieriialygenaral 1y has. a .
th?%iness o? about 15 10lto 508 %% preféiably éﬁgﬁfﬂiS
. 10,30 .an parti cu I referably about 20 to_ 250
nlcr}ﬁ%]'rh%lgllrm&gjé“gns’ fE‘N’gLLalpn(r:loé ucis}/ntgepefﬁe %ﬁl%%ﬁ’ and di'e”® 23
., _bondi n pressyre-sensitive adhesive sheet is not
S IFATTICCHEAR J-q i1 et G el 91 t PR he i SRy e
~produced by 20 coating the base material with the .
tildeass srels éifsiaghas t atthesh MeCasonpbsi 3§ onii ¢ | oweECRjum
drying. It is also
oxide, titanium oxide and pigments may be added. The

filler may be used in an amount of about 0 to 400 parts by

15
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mass based on 100 parts by mass of the components
{excluding the filler} of the preSsure—sensiﬁive adhesive

layer.

[Pressure-sensitive adhesive layer]

The pressure-sensitive adhesive layer comprises the
aforesaid components and desirably ranges in thickness
from 3 to 100 um, and preferably from 5 to 60 um.
| The pressure-sensitive adhesive comprising the above
compeonents has both adhesion and thermosetting properties.
Therefore, it can contribute to the fixing of a wafer by

adhering tc a base material in the dicing, and can be used
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appropriate to formthe pressure-sensitive adhesive
layer .on a release filmand transfer the |ayer onto
the base material. SF-1069 23 Before use of the
srdicémg and di e bonding pressure- sensitive adhesive
sheet, a release filmmy bendi sposed on the
pressure-sensitive adhesive layer for protective
purpose. 5 The pressure-sensitive adhesive |ayer may
have at its external peripheral portions another

as eSS es1$eNnsbt byed sheet chopsf bxkngia phAg fhamge -
[ Met hod of using the dicing and di e bonding pressure-

t t b f t
= SR L Al

) wi | be ex Ialned in B e e
Jhct hav1ng 1gﬁ lmpact resystance Mcocreover, %%%e

of application in the production of seni conductor
CUnfsieduds 1h %ﬁ%@b}%@cw o2 prBEEsEebIesanFRBAYUCT OF
devices according to the invention, the dicing and
st xirey o hgpe ot B33 US e SrYISH t #ve adhesivetsheesuEsicient
fixed on a dicing nachine by neans of a ring frane.
borithereagft@reriai s | éean undd erseésepbkaced ondt hemid
pressure-sensitive adhesive |ayer 20 of the dicing and
cor:6 gndi ng pressure-sensitive adhesive sheet, and
light press is applied to secure the silicon wafer.
Subsequent |y, when the pressure-sensitive adhesive
| ayer contains the energy ray curing conponent, energy

[Df%iﬁ%“%%d die bonding pressure-sensitive adhesive 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

15
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-on the base material. The dicing and die binding

pressure-sensitive adhesive sheet may have any forms,
including tapes and labels.
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,

pelyethylene naphthalate films, polybutylene terephthalate

- films, polyurethane films, ethylene vinyl acetate films,

ionomer resin films, ethylene/(meth)acrylic acid copolymer
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24 rays are applied thereto through the base material .
The irradiation increases the cohesion of the
pressure- sensitive adhesive |ayer, so that the
sragdhesi on between the adhesive |ayer and the base
~material is |owered. The sibLicon wafer is then cut by
cutting neans such as a dicing saw, and | C chips are
produced. The cutting depth is determned in
consi deration of the thickness of the silicone wafer
£18R8, pLessLEes SENSIR ] Veradhesi ¥ephayskr ranfsabrasion
of the dicing saw. 10 e above application of energy
be: rf he.djcin . _even caft er
pol YA PLPEL TR Do BRat oSS Vi DB A)®
he di cj ng and_dj e bondi ressyre-sensitive adhesive
ARt T b eIt o] GG s 45 L NBo P Lt AEas TL1RS.
between the I C chips, thereby facilitating the picking
Fugiph e t3elITEhi Peiralsarehe) expaiisi oh tgaugé@ve
sli ppi ng between the base material and the
traressget sengig i vwnddhestveréayer fisonst hae aheo
adhesion therebetween is lowered to further enhance
empl €kalg= up 20 efficiencies of the chips.
Subsequently, the I C chips are picked up. As a result

of the ARME WK o f NP LSsuUi S SENSLL] V&8s agDERI ¥Be of
| ayer can remain adhered to each 1C chip when the IC

| PS: ) f ial. -
e QU U e basc IRLEL oL o SH51008
sh %gs Vi.a the(gressure-segf'tive adhesi ve ]| ayers. _The

Padd™® HEVE Bedt hedt e d- Or Sat S hedht e FfifedH Rt EFy™

after the , )
the base material while allowing the pressure-sensitive

adhesive layer to remain adhered to the back surface of

the IC chips. Therefore, the surface of the base material

15
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that contacts with the pressure-sensitive adhesive layer
preferably has a surface tension of 40 mN/m or less, more
preferably 37 mN/m or less, and particularly preferably 35
mN/m or less. Such low surface tension of the base
material can be cbtained by appropriately selecting the
base material or by coating the surface of the base
material with a release agent.

.Suitable release zgents for the release coating on
the base material include alkyd resins, silicone resins,
flucroresins, unsaturated polyesﬁers, polyclefins and
waxes. The alkyd resins, silicone resins and flucroresins

are particularly preferable release agents due to their
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nmounting of the IC chips. The heating tenperature is 5
generally 80 to 200C, and preferably 100 to 180C. The
heating time generally ranges fromO0.1 sec to 5 mn,
srangdsopreferably from0.5 sec to 3 nin. The chip
mounting pressure is generghbly from1l kPa to 200 MPa.

- Where necessary, further heating nmay be perforned 10
after the I C chi ps have been nounted on the die pads,
under the conditions of the aforesaid heating

hidlenpesat e esstandea heatdng 18R 0f dhd 02 1804 M-AsiARs re
preferably 10 to 120 mn. Through the aforesaid work,

erilespessligsaes Uty 45,085 v, LAACT s Rliat e

I pS an € pads. "Since
ressure-sensjtiyve adhesiye Ia¥er .is fluidized under
an?ﬁ%a%Yec%%%ﬂ? 90%05%?tFBﬁ§?C?t €8R*°8ui tabl y enbed
therein the irregularities on the die pads to prevent
voi d& JtF Tateass tiRaSemikopriutrorseelaeesobbthrnbase
have a .constitution in which the pressure-sensitive
ma et vesinqydre haobeeaiduretleénebagdnt hetbhi pslande
in which the irregularities on the die pads have been
agatensed y lesbgsseted dhiscedpsint théoabashibeves hi gblvent
package reliability and SF-i C69 26 board nounti ng
or RHRErdd RE evamm Wder SeVer echendithons. 2 IBevent, by
pressure-sensitive adhesive sheet of the invention nay
medifs WL IdLdhe-bondl 0, of . gL, TRLErLahse Sugh as
sem conduct or ‘compounds; gl ass, ceram cS anfl “ne al's.
o PEALES. verel nbe) pw, Lhe, Preseqt, Lavention Wil be

normal or elevated temperatures or electron beam

irradiaticn to effect curing. Another method is

lamination by, for example, wet lamination, dry lamination,
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~thermolamination, extrusion lamination and coextrusion.

The base.material generally has a thickness of about
10 to 500 pm, preferably about 15 to 300 pm, and
particularly preferably about 20 to 250 pm.

The process for producing 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 compesition, 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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in detail by the follow ng-Exanpl es. However, it
should 10 be construed that the invention is in no
way limted to the Exanples. |In Exanples and
srCoppar ati ve Exanpl es, nodulus of elasticity, dicing
properties, enbedding prope@%ies at di e bondi ng, bond
strength, package reliability and board 15 nounting
reliability were eval uated by the follow ng nmnethods.
[ Modul us of elasticity] A pressure-sensitive adhesive

| ayete eise QL oegdr i pra dgglﬁ@'§H@e§§eOEoﬁdEHbaBgessure—
thereafter UV irradiated to be partially cared

g np r pasur e

R A e T g ec.dlspgfsed
Lg qg was neas ured og a rheonpeter %RDA

or e RhE T RHS b §781ﬁzﬁé89ﬁ§?r? 8gsavealpvedqu ﬁeypaptf%ve
and SF' -1069 27 a predeterm ned tenperature. [Dicing

pPupreperti es] Wien the dicing had been conpleted in each
Exanple 5 and Conparative Exanple, the sem conductor
chi phanveree s pbserseusforve | atiseoiver heksrbyag haghtat
m croscope to evaluate. the dicing properties. -

it4 Eabeddiang peoperiéies pbreienboadbppkr18-¥8enrthe
sem conduct or chi ps had been nounted on die pads in

ser@aCh: EXaimpd & and:- Corparat j ve; fFxanplg. the interfaces
bet ween t he pressure sensitive adhesive |ayer

d d f ds b
i oo%.%sww%eet%?m“ﬂ%n VA tabenthaachbeaarg

propertles at die
sensitive adhe51ve sheet]

Hereinbelow, use of the dicing and die bonding

pressure-sensitive adhesive sheet will be explained in the

15
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- case of application in the production of semiconductor

devices.

In the production process of semiconductor devices
according to the invention, 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
waler. _

Subsequently, when the pressure-sensitive adhesive

layer contains the energy ray curing component, energy
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15 bonding. [Bond strength] A silicon wafer was stuck
onto the dicing and die bonding pressure-sensitive
adhesi ve sheet of each Exanple 20 and Conparative
SFExapl e, and was diced into 10 nmm square chi ps.
Thereafter, the chips were pgunted on a 10 nm w de
rectangul ar copper plate under the conditions of 120C,
150 MPa and 1 sec. The nmounting was foll owed by
heating at 160C for 60 mn to effect curing. The
raddhuseobig et Slhdf6% 26h sanph eshyereseaehtseiain arhe
universal tensile tester, and a tensile test was nmade

iria R d g Adhe ol p ayay-fhom thesrcoppes-phat,gcat an
angle of 90 and a rate of 50 MM m n. The bond

<A T S0 A o5, e 1 £ eqbLcot, LEpelRecc

: d ti | d 85C and 60%
2 RGO M Sy WP 6 RSB PESE8or b

nmoi sture. 10 Subsequently, IR reflow was conducted
twi déeats  ltigifgeratiftes sug-ian 260C bThel bohey ngeans such
portions were then observed visually and by a
as scahming super sor LG |dvipetact oproduiagdpecihd heatting
occurrence of lifting or peeling and package cracks.
depkh [Boat«t amuintddgin eldrahiddtyd i dJheof C.packng€sness of
obtai ned in each Exanple and Conparative Exanple were

board for high density nounting) at 20 260C in 1 m

and abrasion of the dicing saw.

t hdTRUNted, 1N o #It NelPoardl (bt L ge 4P Ble ' 8§HhBs £ mgner,

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

step described below.

15
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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
thérebetween is lowered to further enhance picking;up
efficiencies c¢f the chips.

Subseqguently, the IC chips are picked up. As a
result éf the above work, the pressure-sensitive adhesive
layer can remain adhered tec each IC chip when the IC chips

are separated from the base material.
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The not herboard on which the | C packages had been
mounted were then thermal shock tested by 1000 cycl es
of - exposure to -40C and 125C (one cycl e consi sted of
SF419th heating, 9 mn retention of elevated
tenperature, 1 mn SF-1069 29 cooling and 9 min
retention of |owered tenperature). After the test,
the cross section of the notherboard and |C chips was
observed visually and by a scanning supersonic flaw

det ertorid ochifispecte t fige QCRYLHLBCOA! re6hBEKSve die pads
[ Pressure-sensitive adhesive |ayer] The conponents OP

vidressus s sensitiyg. adhesi é@g%ﬁ%ﬁé 1gg9&%e?£§8 die pads

Exanpl es and Conparati ve es ar
re-sensitive conponents.Al : Copolyner havi a
ne{ R AR TR Wbl ett) AreChe: ShPC6r ShBou: 25662066 and
consistipg of 35 parts by mass utyl acrylate, parts by
mOYRIS B OB HRIr by et By - netiaciSA Bt ed dreer parte 115
by mass of glycidyl nethacrylate. A2: Copol yner having
gerge el ght 8 @vier ag@d ol ecul grre vt ghty of 0 @btowt 1 2070;.00@he
and consisting of 65 parts by mass of butyl acrylate,
he 25 rpart Sudbygeresisa b v 2e duyge oxyeshyd . 1 neebacoybamenandnd
10 parts by mass of glycidyl nethacrylate. 20 A3:
prelanolyINEr: Ay i G asvei ght 3 aves agerol acy afouyvel gt of
about . 700, 000 and consisting of 35 parts by mass ~ of
prdide acr yééﬁ&alzl%( PAE LR Pyklﬁgstc'o 0% %U' Myl acetate, 25
- yl et

parts by nass of hydr oxyet acrylate and 20
par E\ﬁﬁer%y nréacsess s%fryql yfcdr%ern%ehegcc{ glj antlaey bSeF_p:)nggormed
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
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120 min.

Through the aforesaid work, the pressure-sensitive
acdhesive layer is cured and firmly bonds the IC chips and
the die pads. Since the préssure—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 cbtained 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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30 A4: Copol ymer having a wei ght-average nol ecul ar
wei ght of about 700,000 and consisting of 65 parts by
mass of butyl acrylate, 25 parts by mass of
Sr2ibgdroxyet hyl nethacrylate and 10 parts by mass of
glycidyl nethacrylate. 5 (B); Thernosetting conponent
M xture consisting of: 10 parts by nmass of a bi spheno
A liquid epoxy resin (BPA 328 avail able from Nl PPON
SHOKUBAI CO., LTD., epoxy equivalent: 220 to 240 g/eq,
boapd eedliat i nei ghtpeaboyt 408h; uh0e40spakcks RY:1MASS Ris.a
sol id epoxy resin having a dicyclopentadi ene skel eton

( EXAr{200HEL aval L abh i f 1 om 5 DAL N PPOM, LMK ARKD: ¢
CHEM CALS, | NCORPORATED, epoxy ......... .........

75 to 280 /S ..ol ecul ar wei ght: about 800); 2
S0 s B AEEaT0rt BT O RG AGent O¢ ABBKACRARIRER £5°
3636AS avail abl e from ASAH DENKA CO., LTD.); and 2
metmb$s by mass of a curing accel erator (CUREZOL 2PHZ
avai |l abl e from SH KOKU CHEM CAL CORPORATION). (O
Ther nopl astic resin Phenoxy resin (PHENOTOHTO
YP50- EK35, available from 20 Tohto Kasei K K., Tg:
100C) (D) Energy ray curragrptegponents Dl:
U traviolet-curing resin having a dicyclopentadi ene

skelgd,on (HAARAR 1 684. avial | abl &£ 1om , M PPON KAYAKY, - 4
CO., LTD.) SF-1069 31 D2: Photopol yneri zation

in'&ggéfﬂ(%y(gﬁé“géllowing‘Examples. However, it should

be construed that the invention is in no way limited to
the Examples.

In Examples and Comparative Examples, modulus of

15
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~elasticity, dicing properties, embedding properties at die

bonding, bond strength, package reliability and board

mounting reliability were evaluated by the following

" methods.

[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 elasticity. The modulus of

elasticity of the sample was measured on a2 rheometer (RDA

Il manufactured by Rheometrics) at a frequency of 1 Hz and
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tri met hyl benzoyl di phenyl phosphi ne oxide) (E) Further
additives El: silane coupling agent (MKC silicate
MSEP2 5 available from M TSUBI SH CHEM CAL
SEFCORPORATI ON) E2: Pol yi socyanate crosslinking agent
(adduct of trinmethyl ol propagne and tol uyl ene
di i socyanate) [Exanples and Conparative Exanples] 10
(1) Preparation of dicing and die bonding pressure-
sensitive adhesive sheets The pressure-sensitive
a pdbestyemcoaposehbonstaseshown in Table 1 were each
applied on a surface of a surface-protective rel ease
filmthat had been rel ease 15 coated with a silicone
resin (SP-PET 3811 avail able from LINTEC CORPORATI ON
| , : by means of a roll knife coater,
O O T i By A ST hg &

y drying so as to forma 20 m thick
adhesi ve l.ayer. The resultant pressure-sensitive
adh@@?% t’r*é%e#lmg tf}aaqis*?%?l? eg°BR1 &t 2801 th EAFEKERaEELE
20 material (polyethylene film surface tension: 32

EnGRYPE A T Y o dUERTD B di Ehagsandcandubondi agips were

pressure-sensitive adhesive sheet. (2) Production of
obsanyedntct Drawhi s Tapeksobnt er 1(Adwi kb cRABD:-2580+t o
~avail abl e from LI NTEC SF-1069- 32 CORPORATI ON) was
evElpoyethd odstiek phepsi€iag, and die bonding -
pressure-sensitive adhesive sheet onto a #2000
pol i shed surface of a silicon wafer (dianeter: 100 nm
t hi ckness: 200 nm). The wafer and the adhesive sheet

[ xed with a.wafer .dicing ring
[E%%‘?e%%ézﬁ‘g{]igéa%ta% abte F49 SR80 CORPORATI o).
SUb%ﬁ%qu5kygéH¥%Jg fg%gﬁychips had been mounted on die

-pads in each Example and Comparative Example, the

interfaces between the pressure-sensitive adhesive layer

15
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“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 Exampie

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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sensitive adhesive |layer was UV irradi ated through the
base material by neans of a UV irradiation system
(Adwi I I RAD 2000 avail able from LI NTEC CORPORATI ON) .

SFThe6eafter, 10 dicing was perfornmed using a dicing

machi ne (A-WD-4000B availa?%e from TOKYO SEI M TSU
CO, LTD.) at a chip size o 9.0 Mmx 9.0 mmand to a
depth of 10 m bel ow the nterface between the
pressure-sensitive adhesive |ayer and the underlying

samebes Npd £ | dch Spbsegtient iy vERea15tdheing andqdi-e ang 2
bondi ng pressure-sensitive adhesive sheet was rai sed

terbylﬁen@@gwagr@myngwgﬁmn a@ﬂetgﬁaﬁ Ee : LG <h

plc ed up so that the separat on wou ace a

terfaﬁe betme ? Bgﬁ;ﬁyre sensitive adhesive
COEP%%rP fd 4 eafba%%g a (B)EProdict  dpfmin.
sem conduct or. devi ces The chips with the
Thepe%%%cgr% SIHET? | RS aeihe’ived| ayekhewepPECBaERIRBERE R,
via the adhesive |ayer, on a die pad of an |IC package
substrate and was conpressi on bonded thereto at-
120' C and 150 MPa in 1 sec. The |IC package substrate
[PBR:alPH6 X33 alsiedi thek ein was a | ami nate of a 50 dim
polyimde filmand a 20 dun el ectrodeposited copper
f oi Itheand Radt ke dL pacthicopasesth &f B 49h te depesi t
di sposed on a pall adium deposit that was patterned on
I , I 5 S e
CCm'in'é(}{arlast R}:él'hEeJag[ll i rggegr%né}g%gggdatg 8éc'cf o1t o%bd Oélg for
r r a at_160C for .60 mn cure
168 lﬁertsgﬁlrdehcglensﬁ%f VE RahesT vl | %?/e"i"ds% r%%&?%’l‘re
nDIdln resin (contalnlng bi phenyl epoxy resin and
kﬁﬁ%ﬂﬁi% TNov Rk e 'h) " dasC Fe ont &R 2hi p- mount ed
surface of 10 the substrate and nolded the chip in
tempesiatay sshape. toTheb0°C.  The bonding portions were then

-cbhserved v1sually and by a scannlng supersconic flaw

15
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detector to inspect the occurrence of lifting or peeling

and package cracks.

{Board.mounting reliakility]

The IC packages obtained in each Example and -
Comparative Example were mounted on a motherboard (build-
up BT resin wiring beoard 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

_éxposure 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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nol ding resin was then cured by being heated at 175C

for 6 hr, and thereby the chip was high-pressure

seal ed. Onto the unseal ed surface of the substrate,
Sr4esds free sol der balls having a dianmeter of 0.5 nmm

were attached by a given 1pgnmethod. Thus, a BGA (bal

grid allay) |IC package was produced. The dicing and

di e bondi ng pressure-sensitive adhesive sheets and

t he sem conductor devices obtained above were tested
coduy ichexraf or esiai draved hodsn tor empharat @ 28mbBektuditing

properties, enbeddi ng properties at die bonding, bond

Aty engl s s Package- el d ahi dd oy, and o rﬂot@gpégg& and

rellablllty The results are set fort In Ta

16 Uy i Bosbas FORbI RN O () F&5 ey

supersonic flaw detector to inspect the occurrence of

cracks.

[Pressure-sensitive adhesive layer]

The components of pressure-sensitive adhesive layer
employed in Examples and Comparative Examples are:
(A) Pressure-sensitive components

"Al: Copolymer having a weight-average molecular

weight of about 200,000 and consisting of 35 parts by mass

i5

20

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

parts by mass of Z2-hydroxyethyl methacrylate and 20 parts
by mass of glycidyl methacrylatef

A2: Copolymer having a weight-average molecular
weight of about 200,000 and consisting of 65 parts by mass
of butyl acrylate, 25 parts by mass c¢f 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 Z-hydroxyethyl methacrylate and 20 parts

by mass of glycidyl methacrylate.
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ri) (d MOWDLI)-OrL ,r-r U o rUCDCDCDOCD -r1
QoCDooCDO d-) ar-(n)r--CbCDho U) , 1(N(N~vIDC r}CDN ruU
OnCCLnLc ) w-P E rn (f)U? Uco coU ulU UO) 0)(n
spiobk)4-) 1-)P--) +JP +PP PP 4i4J 4J4-) .N cu >mbro
ru(U (U(irUru (YU com (o -k -r-Faaaa04 aaa~24a n\Wa
r-) -VP4-r-1 "-"NNNNNNNNNNNNNN 44 -0 C Ur-!
(Nr-1 (Nr-E (Nr 2 Nr- Nl Nr*) NWWVVWVWNV.WJI WVWV

W>1 V)r npU] }.JU pU) a--)U a-JU] 4 JU) p rUs-a
aaerad: 4&xfb) gdcdalaving & AedB8h@-Rverage molecular
weight of about 70C,C00 and consisting of €5 parts by mass
of butyl acrylate, 25 parts by mass of 2—hydfoxyethyl
methacrylate and 10 parts by mass of glycidyl methacrylate.
(B) Thermosetting compénent
Mixture consisting of:
10 parts by mass of a bisphencl A liquid epoxy resin
(BPA 328 available from NIPPON SHOKUBAI CC., LTD., epoXy
equivalent: 220 to 240 g/eq, molecular weight: about 400);

40 parts by mass of a solid epoxy resin having a

dicyclopentadiene skeleton (EXA 7200HH available from

"DAINIPPON INK AND CHEMICALS, INCORPORATED, epoxy

15
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~equivalent: 275 to 280 g/eg, molecular weight: about 800);

2 parts by mass of a curing agent (ADEKA HARDNER
3636AS available from ASAHI DENKA CO., LTD.); and

2 parts by mass of a curing accelerator (CUREZOL
2PHZ available from SHIKOKU CHEMICAL CORPORATION) .
(C) Thermeoplastic resin

Phenoxy resin {PHENOTOHTC YP50-EK35, available from
Tohte Kasei K.K., Tg: 100°C) o |
(D) Energy ray curing components

D1: Ultraviolet-curing resin having a
dicyclopentadiene skeleton (KAYARAD R-684 available from

NIPPCN KAYAKU CO., LTD.)
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N>1 -r-1 0 >1bi S-I OCDr-I1CD,CDr-1CDrlOr-1 r-10
-1 U1-1 0-4 (NNrg NNN-4(N-1 NWW An An Ag ~)Q O N

00 Q ...nr-1. .. ... L e
SF— 1@69------------------1--
................................................ U)
0 SUnYYYUU rU’ +34)-WT4] PPPPP 2)04
o(UrUrUrUII(UO Haaaaa -HU) +i QLn;nLI)Lf)LO -..1P U

- Q L QUYUVYUYUYUY --1-)4-)a--)4l-1-)a-? U
a @2 : RIELLAL L UCQ, 088RABA 15501 (2, 4, 6-

trimethylbenzoyldiphenylphosphine oxide)
{E) Further additives

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

EZ2: Polyisocyanate crosslinking agent (adduct of

trimethylolpreopane and toluylene diisocyanate)

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

The pressure-sensitive adhesive compositions as

15
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shown in Table 1 were each applied on a surface df 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 pum thick base

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

produce a dicing and die bonding pressure-sensitive

adhesive sheet.
(2) Production of semiconductor chips

Tape mounter (Adwill RAD 2500 available from LINTEC
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0CDCDOCDLNL()C7 N QL10crd OH U I (1) )-) Q r U U

U2 NU u) U S -rl N-1-)NN +JN4JPa-'4-)4? U -rE O

FCPPPP-1PPP U U a --co.. co( rUurrU .. co &4Q
sraadaaa '~4 ( o a COU aaaaa >CSCO xO >CO XO 9GO SC

WA W WO WJ WU W a) rel -G,

CORPORATION) was empleoyed 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 pum). 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 availablé froﬁ LINTEC CORPORATICN). 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 a depth of 10 pum below the

15
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-interface between the pressure-sensitive adhesive layer

and the_underlying base material. Subsequently, the
dicing and die bonding pressure-sensitive adhesive sheet
was raised by a needle from underneath, and the chips were
picked up soc that the separation would take place at the
interface between the pressure-sensitive adhesive layer

and the base material.

(3) Production of semiconductor devices

The 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 compressicn bonded theretc

at 120°C and 150 MPa in 1 sec. The IC package substrate
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or WJ) wU) ad. HCd ~'3Cd(1)rO OCQ ~(q9) VWH 54 aCd
3* Mco(Ord OC ) NU) U OccO c¢' (urord 9) Ogi - WUQ

SE~1069
33

used herein was a laminate of a 50 um pelyimide film and a

20 pm électrodeposited copper feil, and had a die pad |
composed of a gold deposit disposed on a palladium deposit
that was patterned on tﬁe copper foii, and zlso had a 25
um high solder resist. The compressién bonding was

followed by further heating at 160°C for 60 min to cure

"the presSure—sensitive)adhesive léyer. 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

15
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~-the unsealed surface of the substrate, lead-free solder

balls having a diameter of 0.5 mm were attached by a given
method. Thﬁs, 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 reliability and board
mounting reliability. The results are set forth in Table

2.
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sr-APRES CABIL 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
toirregularities on the die pads under die bonding

condi tions. ThergbokerTiale Ahteetcaat frevent

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

contributes to improve production efficiency.
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formati on of voids between the die pads and the
pressure- sensitive adhesive |ayer even when chips are
nount ed on die pads having great difference of
srheight, to thereby 10 contributes to inprove
production efficiency. SF-1Q69 37 WHAT IS CLAIMED I S:
1. A dicing and di e bondi ng pressure-sensitive
adhesi ve sheet conprising a base nmaterial and a
pressure- sensitive adhesive | ayer di sposed thereon,

the pressure 5 sengihitvesadhgsi¥s kayer having a.
ratio (MLOO M70) of a .nodulus of elasticity at 100C

(MLO3) to a:ﬂgg ; | € ) '
0. Solo)r I eé}s. . Lﬂf#:arg:l{ cc?lﬁéga[g%dpcldf% Eg%en%?%é WQZ)}SPE}LQQ
ad@r§ssur§Esensitive. 10 adhesi ve sheet 2ccordin8 to
T 15" Wher €T hat p? eSstP 85 sBAkFTide aBRedi VE=Fay&Er-
conpri ses_a pressure-sensitive conponent and a
Sen gy s et TR Bonpdvient 41 shes pe eskaFecBenshei peessure-
conponent conprising an acrylic polynmer having a
sengel tghte avdireagfer erol @cet arawenght odt 30, 0BQYH:H0E,0EG0.
15 3. The dicing and di e bonding pressure-sensitive’
moddhesio® sheati @ceprst Ngot@ chabdN Lo Whekgdm ddess
acrylic polymer contains repeating units derived from
a1 dd ; t-Enoni fe5.10 % by mass. 20 4.
aﬁﬁg(gﬁ%f%gaéﬁhCaﬁggg%ﬁg?ﬁg&p?é%é%%e%ggﬁéitive
adhesi ve sheet according to claim2 or 3, wherein the
pressure-sensitive adhesive |ayer further contains a
:gﬁgg?glﬁﬁéggeﬁ%%é& %%Q g%éiﬁgn f%glg¥gggd§gLsensitive

acdhesive sheet according to claim 1, wherein the pressure-—

sensitive adhesive layer comprises a pressure-sensitive

component and a thermosetting component, the pressure-

15

20

-sensitive component comprising an acrylic pelymer 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 c¢laim 2 or 3, wherein the

-pressure-sensitive adhesive layer further contains a

thermoplastic resin having a glass transition temperature
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38 of 60 to 150C. 5. The dicing and di e bandi ng
pressure-sensitive adhesive sheet according to claim
4, wherein the weight ratio of the acrylic polyner
Srande® he thernoplastic resin (acrylic
pol ynmer/thernopl astic resinggranges from9/1 to 3/7.
6. The dicing and di e bondi ng pressure-sensitive 10
adhesi ve sheet according to any one of clains 1 to 5,
wherein the base material has a surface tension of 40
of Nl M orsdoess at a surface which contacts with the
pressure 15 7. A process for producing sem conduct or
devi ces, the process conprising sticking a
sem conductor wafer onto the pressure-sensitive

adhesi ve lLayer, .of. the djci.ng, and..di e bondin L
preggure-g%%sFﬁfﬁém%éﬁggf%%g§ﬁﬁgﬂlﬂﬁsQﬁ%ﬁ?ﬁﬁé%??%ﬁ&ﬁlve
ins 1 to 6, dicing the sen conductor wafer

one, of cla ¢ )
adhet iy o FhaS e PR pteki vy Tprthed i C'RRFBSDS EBM PREINTE

base material while allow ng the pressure-sensitive
ratgghesi Ve @ty e pehaner aaiérede t bhehwoptaehipsreand
bondi ng the 1 C chips onto .die pads by neans of the
(apmelsisue lseresi At harraghess vec tayet) wéhgthefrom 9/1 to
appl i cation of heat and pressure.

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-

15

20

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 tc 6, dicing the semiconductor Wafer into
IC chips, picking up the IC 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 c¢f heat and pressure.




