17 August 2004 TI TLE PRESSURE SENSI TlI VE ADHESI VE SHEET FOR WAFER STI CKI NG

FI ELD OF THE | NVENTI ON The present invention relates to 3 2@§5§ﬁpﬁ
sensitive adhesive sheet for wafer sticking. Mre partic ? e present
i'nvention is concerned with a pressure sgnsitive adhesive sheet for wafer
sticking which is used-to fix a wafer having circuits printed 10 thereon at
the time of dicing the wafer by each circuit. BACKGROUND OF THE | NVENTION A
sem conductor wafer of, for exanple, silicon or galliumarsenide is '

produced in a large dianmeter, cut 15 gigrgeparated (diced) into el enental
chips and subjected to the subsequent nounting step. In this process, the

sem conduct of WakRleurs” Seifs B AYE R0uBELRA SREHFKEOR AnBERSSHICKERRSTLive

adhesi ve sheet f'goes t dicin

drying, 20 expandlng, pi ckup and nmounting. In the steps fromdicing to
pi ckup for the -sem conductor wafer, it is comopn practice to use a

pressure sensitive adhesive sheet conprising a base and, superinposed

t hereon, a pressure sensitive %Eﬁ%g+sgmlﬂ§—gﬁgﬁﬁil§§04 2 In this pressure
sensitive adhesive sheet, a base conposed of a relatively soft resinis

enpl oyed taki ng a'ﬁh@xpﬁﬁéiﬁbtl Hnyentioragedaties dinl s QReEFddi®e sensitive

adhesive with a relatively low elastic nodulus is 5 enployed taking a

sti ckiness insenattdurt adResimeamilest dqolwader|sttitiimgle Mage containing

a plast|C|zer is known as such a soft base. The

: partlcularly, the present 1nventlon is concerned with a
pressure sensitive adhesive sheet for wafer sticking

which is used to fix a wafer having circuits printed

10 thergdn at the time of‘diéing the wafer by each circuit.

EAQKGRQHND QF.THE INVENTION -
A sémiconductor wafer of, fo#.example, silicon or

galliﬁm arsenide is produced ih a largg diameter{ cut
15 - and separated (diced) into elemental chips and

subjécted to the subsequent mounting step. In this

procéss, the semiconductor wafer, in the state of being

étuck to a pressure sensitive adhesive éheet (dicing

sheet), undergoes the steps of dicing, washing, drying,
20 expanding, pickup and mounting.

In the steps from dicing to pickup for the
semiconductor.wafer, it is common practice to use a-
pressure sensitive adhesive sheet comprising a base and,

" superimposed thereon, a pressure sensitive adhesive.



pol yvi nyl chlori de base containing a plasticizer is soft, exhibits high
stiffness, is excellent in 10 processability and is avaihahhgmﬁgo@pm/cost.
Therefore, the polyvinyl chloride base containing a plasticizer is used
in various fields. However, in- the pressure sensitive adhesive sheet
including this type of base, the plastigizer may mgrate into the pressure
sensitive 15 adhesive |layer to thereby cause the pressure sensitive
adhesive performance to deteriorate with the passage of tinme. As the
result, the pressure sensitive adhesive my be softened and no | onger
strippable te,!paebyyebauite sthe dangehdifesivl ik e adligsend. 20
Accordingly, in the fie of sem conduct or processing erein especially
strict process control .is required t he use aof t.he poalyvinyl chloride base
Sontai ning SCOPPARE crel Fay be rat Stndd oM Bndh S ek dfE Y a
polyolefin filmmay be egﬁgoyed in place therepf. 17 August 2004 3 However,
the pressur 2ReREPERTEPAUNEY] VBEEhBECOPEE- ﬂ&Fngﬁﬁqﬁa i HETTHE hESt he
pol yvi nyl chloride base containing a plasticizer, is highly attractive from
the viewpoi#hephye vikhtd redadiesilYedrvprdisddshmaditvs t1s is '
applicable to processing under widely varied conditions in spite of a
little vari enploeedotaktngt AesbihEinkand 1ntive aocesmidr-e sensitive adhesive
sheet including a pressure sensitive adhesive with a relatively |ow
el asti c nodul us, Bt hexghpkaced| polyviangl shilokiides baseamaott siuppress
m nute vibrations of the wafer at the time of dicing of the wafer. Thus,
the wafer maypBadteriftepnibr kakageabcbuphi agkodtt tasecut Thkace t hereof .
This breakage, if extensive, may result

polyvinyl chloride base containing a plasticizer is

soft, exhibits high stiffness, is excellent in

10 prdcessability and is available at low cost. Therefore,
the polyvinyl chloride base containing a plasticizer is

" used in various fields. However, in_thé pressure

sensitive adhesive sheet including this type of base,
the plasticizer may migrate into the pressure sensitive'

15 adhesive layer to thereby cause the pressure sensitive
adhesive performance to deteriorate with the passage of
time. As the result, the pressure sensitive adhesive
may be softened and no longer strippable to thereby
invite the danger of staining the adherend.

20 Accordingly, in the field of semiconductor processihg
wherein especially strict process contrel is required,
the use of the polyvinyl chloride base containing a

plasticizer may be refrained from, and, for example, a

polyolefin £ilm may be employed in place thereof.



in the damaging of circuits per se. Even if mnute, 15 the breakage may
invite the danger of causing the final package to crackimaubusteopassage
of time. OBJECT OF THE I NVENTI ON The present invention has been made in
view of the 20 above state of the prior art. Therefore, it is an object of
the present invention to provide a pressure sensitive adhesive sheet for
waf er sticking which can inhibit the vibration of wafer at the tine of

di cing of 17 August 2004 A4 the wafer so that chipping of the wafer can be
m nimzed. SUMVARY OF THE I NVENTI ON 5 The pressure sensitive adhesive sheet

for waf er Sﬁbﬁbb@g,a%er di-8g st el ReRSY AdWNENdONsomprises a base of
pol yvinyl chloride containing a plasticizer and, superinposed thereon, an

energy radi atgggrcg£§g}<gn§r A (lexAs s bRy ef]cishlteit ;b\%el%ﬁlgfecﬂfgf{de 1tg%¥‘%erei n the

energy radiatron cura ressure Sive Tayer, re
exposure to ene .radi ation,_ (or._ener, he Qr. ener rays),, has an

ol bt 1o moauPaSCAuRgPRger PARRE IS TR0 AR G o R N B 6B\ The
present invention, (it is preferred that the __energy radiation curable
pressure sen$ievReinbntdpte drgyéPr démprrseld aRthBrEgTiakobbtynet tand/ or
an acrylic. copolyner having a glass transition tenperature of 0 to 40C
20 The pﬁbsshﬁeaBE¥S¢@b¢@ sahespgesshagt unglernafigle lstyagkierd) according to

the present invention preferably has an adhesive strength to
mrror-fini sheddstaontess spite of a little variety thereof.

On the other hand, the pressure sensitive adhesive
sheet including a pressure sensitive adhesive with a
relatively low elastic modulus, although excellent in
10 stickiness, cannot suppress minute vibrations of the.
wafer at the time of dicing of the wafer. Thus, the
wafer may suffer from breakage (chipping) at the cut
face thereof. 'This breakage, if exténsive, may result
in the damaging of circuits per se. Even 1f minute,
15 the breakage may in&ite the danger of causing the final

package to crack with the passage of time.

OBJECT OF THE INVENTION
The present invention has been made in view of the
20 above state of the prior art. Therefore, it is an
object of the present invention to provide a pressure
sensitive adhesive sheet for wafer sticking which can

inhibit the vibration of wafer at the time of dicing of



steel plate of at l|east 1000 n\ 25 mm before exposure to energy radiation
and an adhesive strength to mrror 17 August 2004 5 f|n|$hgdg@ﬁgo@iess
steel plate of 50 to 1000 m\ 25 nm after exposure to energy radiation.

DETAI LED DESCRI PTI ON OF THE I NVENTION 5 The present invention will be
described in detail below The pressurqisensitive adhesi ve sheet for wafer
sticking according to the present invention conprises a base of polyvinyl
chl oride containing a plasticizer and, 10 superinposed thereon, an energy
radi ation curable pressure sensitive adhesive |ayer. The base is conposed
mai nly of a w del inter e y. e uch as pol yvi nyl
chl oride, po y%iﬁ%Fege%§ gh%%r% 5x'épfh%§pl %??%eé§§ c%polyner
Preferably, the,base is conposed nmainly of ponV|nyI chloride. A

pl astici zer Ts"tBhE&Mned in the polyvinyl chloride resin. It is preferred
that the plasticizer be contained in an anmount, in terns of DOP, of 25 to
50 20 parts by weight, especially 30 to 45 parts by meight, per 100 parts
by wei ght of pol yvinyl chlorlde re5|n The ternlnology "amount in terns of
DOP' used herein neans the ZUMMARY EEBg YTION he anmount of common

pl asticizer dioctyl phthal ate (DCP) added to attaln 17 August 2004 6 given
properti &s. The pllastpregenressposipave edhadiwe |sim¢edfoandatan be, for
exanpl e, any of phthalic acid ester plasticizers such as dioctyl
pht hal ate, sticking according to the present invention comprises a

base of polyvinyl chloride containing a plasticizer and,
superimposed thereon, an energy radiation curable
pressure sensitive adhesive layer,

10 wherein the energy radiation curable pressure
sensitive adhesive layer, before exposure to energy
radiation (or energy beams, or energy rays), has an
elastig modulus ranging from 4.0 x 104 to 5.0 x 10°® pa
at 50°C.

15 In the present invention, it is preferred that the
enexgy radiation curable pressure sensitive adhesive
layer'comprise a vinyl ester copolymer and/or an
acrylic.cdpolymer having a glass transition temperature
of 0 to 40°C.

20 The pressure sensitive adhesive sheet for wafer
sticking according to the present invention preferably
has an adhesive strength to mirror-finished stainless
steel plate of at least 1000 mN/25 mm before exposure

to energy radiation and an adhesive strength to mirror-



phosphoric acid ester plasticizers and polyester 5 plasticizers. The base
conposed of the polyvinyl chloride resin containing theiaRoyRtpb@sti ci zer
is excellent in strength (stiffness), processability, elongation ratio,
breaki ng strength and expansibility. 10 The thickness of the base, although
not particularly limted, preferably rapnges fromabout 50 to 200 m stil
preferably fromabout 70 to 150 m According to necessity, the base may be
conpounded with additives such as a filler, a stabilizer, an antistatic

15 agent and a colorant. The base side of the pressure sensitive adhesive
sheet for watler .sticki : r.di {0 rese N i I posed to
ener gy radia%ﬁgﬁSéF?eFQ%E§¥%§§n§E§?%N#{#%$H§Ed?%i%% g?@%.ﬁgﬁgﬁ ul'traviol et
light 20 is uied as the ener radi ation,.the base nust be transparent The
energy radi at Bﬁrcﬁﬁgﬁﬁgrﬁréggﬁﬂfﬁﬂﬁnﬁ?qﬁ%ﬁl%ﬁhesive | ayer superinmposed on
t he base conprises a 17 August 2004 7 pol ynmer conponent and an energy

radi ati on curable conponent as principal conponents thereof. The energy
radi ati on curable pressure sensitive adhesive |ayer, before exposure to
energy radiation has DETAdIHIRd R ON, QR nBHIBgIRYBRTAON x 104 to 5.0 X
106 Pa, preferably 5.0 x 104 to 5.0 x 106 Pa, at 50C. Cenerally, at the
time of Wafer di cThg, pkesenitonalventtdain ivsi lgeries ades;rsoed hitn daeail
tenperature of the pressure sensitive adhesive |ayer is raised to about 10
50C. Wen theegbastic nmodulus at 50C falls within

The pressure sensitive adhesive sheet for wafer
sticking according to the present invention comprises a
base of polyvinyl chloride containing a plasticizer and,

10 superimposed thereon, an energy radiation curable
pressure sensitive adhesive layer.

The base is composed mainly of a widely
interpreted polyvinyl chloride resin, such as polyvinyl
chloride, polyvinylidene chloride or a vihyl chloride

15 copolymer. Preferably, the base is composed mainly of
polyvinyl chloride.

Akplasticizer is contained in the polyvinyl
chloride resin. It is preferred that the plasticizer
be contained in an amount, in terms of DOP, of 25 to 50

20 parts by weight, especially 30 to 45 parts by weight,
per 100 parts by weight of polyvinyl chloride resin.
The terminology "amount in terms of DOP" used herein
means the amount corresponding to the amount of common

plasticizer dioctyl phthalate (DOP) added to attain



t he above range, the transm ssion of vibration generated at the tinme of
dicing fromthe pressure’ sensitive adhesive layer to t{yea¥&isebodss
suppressed to thereby enable stably hol ding the wafer and hence 15 enabl e
reduci ng the occurrence of chipping. Even if the pressure sensitive
adhesive |l ayer has a high elastic nodulus at tenperatures |ower than 50C
the effect of reducing the occurrence Of chipping cannot be expected when
~the elastic nodulus at 50C is snmaller 20 than the above range. As |ong as
the energy radi ation curable pressure sensitive adhesive |ayer satisfies
t he above requirenent, .variou ol yner, .c ent a main
material thé& Sﬁ-qﬁﬂpéﬁ&ﬁﬁﬁé,%ﬁg% 5?%&?%%%eyﬁ%%ﬁﬁgﬁggﬁiﬁﬁiﬂ%Q%Y pol yner
conponents such as vinyl ester copol yners, acrglic co&gkgiers, r.ubber
pressure sendsfiites -adiEsiGAL Pandt ¥ | $EAMRI Br e38Yr 8T B ivE 8dhési ves.

Al so, use can be made of m xtures and conposites thereof 5 Further, for

exanpl e, usest&r Pl atdeiFeropShets SiochyliRyFhasee®  nononer and an
acrylic ester nononer. In the present invention, polynmer conponents having
a gl ass tr apsiotsipboe tienpariad wet¢Tplast Dciveup@ndeppeEpaltey 0 to 20C, are
suitable. Therefore, vinyl 10 ester copolyners, acrylic copolyners and
copol ynes s eflasaivimdr=ester nononer and an acrylic ester nononer are
preferably enpl oyed because the Tg thereof can appropriately be set

t hrough sel ecti orhef paROMRImpdsedpbEstId pdeyvimyl esteridsnoasini ncl ude

vinyl 15 acetate, vinyl butyrate, vinyl cinnamate and vinyl benzoate.
containing the above plasticizer is excellent in
strength (stiffness)}, processability, elongation ratio,
breaking strength and expansibility.

10 " The thickness of the base, although not
particularly limited, preferably ranges from about 50
to 200 pm, still preferably from about 70 to 150 pm.
According to necessity, the base may be compounded with
additives such as a filler,'a stabilizer, an antistatic

15 agent and a coloranﬁ-

The base side of the pressure sensitive adhesive
sheet'for wafer sticking according to the present
invention is exposed to energy radiation after the
completion of the dicing step. When ultraviolet light

20 is used as the energy radiation, the base must be |
transparent.

The energy radiation curable pressure sensitive

adhesive layer superimposed on the base comprises a



Exanpl es of the acrylic ester nononer include nethyl (neth)acrylate, ethyl
(meth)acrylate, butyl (nmeth)acrylate and 2-ethyl hexyl (yephdRebydate. 20
According to necessity, a nononer such as acrylic acid, nethacrylic acid,
i taconi ¢ acid, hydroxyethyl (neth)acrylate, hydroxypropyl (neth)acrylate,
di et hyl am noet hyl (meth)acrylate, acrylam de, nethylolacrylam de or

gl ycidyl nethacrylate is 17 August 200479 appropriately used in the

copol ynmeri zation as a crosslinking conponent. Further, acrylonitrile,
styrene or the like may be wused in the copolynerization. 5 Using the

copol ynmer conposed naigé%%of vin acet at e amon above .nononers is

| t.h
especial ly LYRFT g0 ePEgﬁPét?BnEBFr?§ 589 ﬁhﬁi-c brfent's can be

acconpl i shed by appropriately selecting the type and 10 anmount of nononer
to be copol yFRFRORRNt SpacPEiLRalPyl ERBPPGEBL Syitharegdt-er pol ymer or
acrylic ester polymer can be estimated fromthe Tg of honopol yner of
sel ect ed nononer Birel emerowi gadiebipo chrabhe pepesuae PeRGHNLVSY t he
formula: 15 1 W W2 Tg Tgi Tg2 Wh Tgn wherein Wi weight ratio of nonomner
n, and Tgn: gllessite absyérpnbéfoper akppeugenico: ekergly radiation has

5 an elastic modulus ranging from 4.0 x 104 to 5.0 x 106

Pa, preferably 5.0 x 104 to 5.0 x 10% pa, at 50°C.

Generally, at the time of wafer dicing, frictional
heat is generated, so that the temperature of the
~ pressure sensitive adhesive layer is raised to about
10 50°C. When the elastic modulus at 50°C falls within
the above range, the traﬂsmission of vibration
generated‘at the time of dicing from the pressure’
sensitive adhesive layer to the wafgr is suppressed to
thereby enable stably holding the wafer and hence
15 enable réducing the occurrence of chipping. Even if
the pressure sensitive adhesive layer has a high
elastic modulus at temperatures lower than 50°C, the
effect of reducing the occurrence of chipping cannot be
expeqted when the elastic modulus at 50°C is smaller
20 than the above range.
As long as the energy radiation curable pressure
sensitive adhesive layer satisfies the above
requifement, various polymer components can be used as

a main material thereof. For example, use can be made



20 honopol ymer of nononmer n. 17 August 2004 10 Thus, the attai nnment of
relatively high Tg can be acconplished by increasing thgrg ougtigng ratio
of nononer capable of form ng a honopol yner of high Tg. In the present
invention, it is especially 5 desirable to enploy a pol ymer conponent
wherein structural units derived fron1§ nononer containing a functiona
group capable of form ng a hydrogen bond, such as carboxyl of acrylic acid
or nethacrylic acid, are contained in an anount of 0.01 to 5 parts by

wei ght, 10 preferably 0.1 to 4 parts by weight, per 100 parts by weight of
pol ynmer conpopent., The above nononer ﬁgntaini a function%bgﬁggyp capabl e

n
of forming &y bYBRT boREPPEFRESaSHE 88|§&S#% & WG OFY so t hat
the Tg of pol ymer conponent 15 can_be easily controlled. However, the
mi gration ofeprustF cForpPlyMERSY hEUBREE Rﬁﬁﬁﬁuﬁﬁeéﬁqﬂﬁ§ﬁﬁﬁﬁ%§hﬁﬁ Yoigie
formed in the polyner to thereby invite the danger of |owering the elastic
nmodul us of tdwd prebbepeespRSPEPVE SgRRésiVE REPEs1ives -WwBASPheU&fount of
structural units derived from the nmononer containing a functional group
capabl e of danrhegradaydfogéntbond asdexpmppsiyesmiblerefe pressure
sensitive adhesive | ayer cannot be satisfactorily crosslinked to thereby
di senabl 6 17 tigust, 2004 dtainpteecaasagcthebel astiec ofodwpud. yafe dsheopr essur e
sensitive adhesive layer In the present invention, it is suitable to enploy
a vinyl ester monomer and an acrylic ester monomer.
In the present invention, polymer components
having a glass transition temperafure (Tg) of 0 to 40°C,
especially 0 to 20°C, are suitable. Therefore, vinyl
10 ester copolymers, acrylic copolymers and copolymers of
a vinyl ester monomer and an acrylic ester monomer are
preferably employed because the Tg thereof can
appropriately be set through selection of monomer.
Examples of the vinyl ester monomer include vinyl
15 acetate, vinyl butyrate, vinyl cinnamate and vinyl
benzoate.
Examples of the acrylic ester monomer include
methyl {meth)acrylate, ethyl (meth)acrylate, butyl
(meth)acrylate and 2-ethylhexyl (meth)acrylate.
20 According to necessity, a monomer such as acrylic
acid, methacrylic acid, itaconic acid, hydroxyethyl
(meth)acrylate, hydroxypropyl (meth)acrylate,

dimethylaminoethyl (meth)acrylate, acrylamide,

methylolacrylamide or glycidyl methacrylate is



a polymer conponent containing 10 to 90 parts by weight, 5 preferably 50
to 90 parts by weight, of structural units derived fron1yjnm?5ag@yate per
100 parts by weight of polymer conponent. As apparent fromthe above, the
Tg of the polymer conponent can be regul ated by appropriately selecting

10 the type and amount of nonomer for cogstituting t he pol yner conponent to
t hereby enable ultimately regulating thé elastic nodulus (at 50C) of the
energy radiation curable pressure sensitive adhesive |ayer so as to fal
within the desired range. Satisfactory 15 tackiness can be inparted to the

pressure sensjt.l IV, ye Lnl f the_pal yner conponent
havi ng Tg of é%§%ﬁ§%9%§ﬁép€?%§r%%1éﬁ%pgéﬁg%gﬁ?ﬁé agéppoﬁfna ener gy

radi ation pokégeri aﬁle coqgonent and tackifier resin. 20 The pressure
sensitive adifes? 9 FOYORAFEN - sticking in which use is made of the
above pol ymer conponent is excellent in shelf life, is free from
deterioration of pgrEddiite AMTIeVet Bbkesi SeYpeopepti e hikh MA¥ psssage
of time and does not stain adherends. 17 August 2004 12 The energy

radi ati on curdEsice gy dfvureorehgneyieat kelhesi ve | ayer of the pressure
sensitive adhesive sheet for wafer sticking according to the present

i nventiond conpri ks nche hed ovap plgmyere rcagrpoad nta antly aof enengy  radi ati on
pol ynmeri zabl e conponent as principal conponents For exanple,

| ow nol ecul aEocagighd aemputds devidguondméhe ol espbeishepeof at | east two
phot opol yneri zabl e carbon to carbon doubl e bonds that -can Torm a three

preferred.
The regulation of Tg of polymer compenents can be
accomplished by appropriately selecting the type and
10 amount of monomer to be copolymerized.
Specifically, the Tg of vinyl ester polymer or
acrylic ester polymer can be estimated from the Tg of

homopolymer of selected monomer and the weight ratio of

the selected monomer by the formula:

15

1 w, W, W

= ] R .

Tg Tg, Tg, e Tg,

wherein

W, weight ratic of monomer n, and
Tg,: glass transition temperature (unit: K) of

20 homopolymer of monomer n.



10 di nmensional network structure by light irradiation as disclosed in
Japanese Patent Laid-open Publication Nos. 60(1985)-1961ﬁ§@P%pgxm
60(1985)-223,139 are widely used as the energy radiation polynerizable
conponent - Specific exanples thereof include trinethylol propane 15
triacrylate, tetranethyl ol nethane tetr rylate, pentaerythrito
triacrylate, pentaerythritol tetraacr?ﬁgte, di pentaerythritol

nonohydr oxypent aacryl ate, dipentaerythritol hexaacrylate, 1,4-butylene
gl ycol diacrylate, 1,6 20 hexanedi ol diacryl ate, -pol yet hyl ene gl ycol

diacrylate and cqomercially, avail able oligoester.actyl ates. I ddition
to the above acryit% éﬁﬁbd%%ﬁi?nmﬁ?étﬁgnéggéﬁéyggg %¥ﬁ§0ﬁ§r§zghﬁ) e used

as the energy radiation polynerizable conponents. U ethane acrylate 17
August 2004 AF PR HotRPS QﬁﬂlB%r%BFéPﬁeHhSyCP@BBPFﬁ&garﬁ&ﬁ§b§?§r or

pol yet her type polyol conpound with a polyisocyanate conpound such as

2, 4-t ol yl enenatidmecycarakle 206 forpiegeadnPEeegaNEEsE, of Bigh i%ne

di i socyanate, 1,4- 5 xylylene diisocyanate or di phenyl net hane-4, 4-

dii socyanate to thertgby mbesemt abnventyanat étt ésneaakciaddtyhane prepol yner
and by reacting this isocyanate- term nal urethane prepolynmer with a

hydr oxyl 59r s i €k i the Ngmptoy| at podymeet haepyphahe, whesleias 2 10

hydr oxyet hyl acryl ate, 2-hydroxyethyl methacrylate, 2- hydroxypropyl

acryl ate, 2-hydioxyRiOpyhi Bt hastykat erompal yehbykeneogltydelimcryl ate or
pol yet hyl ene gl ycol nethacrylate.- These energy radiation pol ynerizabl e

conponent s agg, dd 9 S fbuf 00EbEBTBEL AL #bemaAd 6aRyESceeIPIRIRNL the
pol ymer conponent of 0 to 40C gl ass
o such as carboxyl of acrylic acid or methacrylic acid,
are contained in an amount of 0.01 to 5 parts by weight,
10 preferably_o.l to 4 parts by weight, per 100 parts by
weight of polymer component.

The above monomer containing a functional group
capable of forming a hydrogen bond forms a homopolymer
of high Tg value, so that the Tg of polymer component

15 can be easily controlled. However, the migration of
plasticize? from the base would break the hydrogen bond
formed.in the polymer to thereby invite the danger of
lowering the elastic modulus of the pressure sensitive
adhesive layer.

20 When the amount of structural units derived ffom
the monomer containing a functional group capable of
forming a hydrogen bond is extremely small, the

pressure sensitive adhesive layer cannot be

satisfactorily crosslinked to thereby disenable



transition tenperature with tackiness. Wth respect to the blending ratio

of energy radiation polynerizable conponent to pol yner PP&R?@?ﬂﬁm-i” t he
energy radi ation curable pressure sensitive 20 adhesive, it Ts preferred

that 50 to 200 parts by weight, especially 50 to 150 parts by wei ght, and
still especially 60 to 140 parts by mg{ ht, of the energy radiation

pol yneri zabl e conponent be used per 10 ﬁarts by wei ght of the pol yner
conponent. In this instance, 17 August 2004 14 the initial adhesive
strength of the obtained, pressure sensitive adhesive sheet is |large, and
t he adhesive, strength is sharply dro B d upqn exposure to energy

radi ati on- Ah%%%%?%b??,tPﬁeeb@§F¥ﬁngB ﬁﬁé P%té abd B % he chips and the
energy radiation curable pressure sensitive adhesive |ayer to be perforned
after the commpbbtivn eofheaiee HpE¥PKg is facilitated. The time spent for
phot opol yneri zati on and the photoirradi ati on dose can be reduced by m xi ng
a 10 photopol ynerizathenpiesentt bnventdonhei&nasgpuiddibds de <suprlalyt e
pressure sensitive adhesive Exanpl es of the photopol ynerization initiator

i ncl ude a photpd hihé At omsosdnascanbehndhy d¢onpousd, pertsadet ophigrione
conpound, an acyl phosphi ne oxi de conpound, 15 a titanocene conpound, a

t hi oxant Bong, cop@earty 060 atHeboxpdet§0BpoUBdgher, afphatresensidl zer such as
an amine or a quinone_ Specific exanples thereof include

1-hydr oxycyclghexyhe PheByl skghopenybeRzatBrebgRzOhno Rk paiher, benzoi n
et hyl ether, benzoin 1sopropyl 20 ether, benzyl diphenyl sulfide,
tetranethylt$gigﬁ¥nOgm88f9$ékdgomggggh§[sobutyronitriIe, di benzyl, diacetyl
| As apparent from the above, the Tg of the polymer
component can bé regulated by appropriately selecting
10 the type and amount of monomer for constituting the
polymer component to thereby enable ultimately
regulating the elastic modulus (at 50°C) of the enexgy
radiation curable pressure sensitive adhesive layer so
as to fall within the desired range. Satisfactory
15 tackiness can be imparted to the pressure sensitive
adhesive layer composed mainly of the polymer component
having Tg of 0 to 40°C by appropriately adding the
following energy radiation polymerizable component and
tackifier resin.
20 The pressure sensitive adhesive sheet for wafer
sticking in which use is méde of the above polymer
component is excellent in shelf iife, is free from

deterioration of pressure sensitive adhesive properties

with the passage of time and does not stain adherends.



and 3-chl o roant hraqui none. The photopol ynerization initiator is preferably
added in an anount of 0.05 to 15 parts by weight, still 2004 15
preferably 0.1 to 10 parts by weight, and optimally 0.5 %{gﬁgﬂ%ggqg by

wei ght, to 100 parts by weight of the total of pressure sensitive
adhesive. The pressure sensitive adhesive |layer may be 5 | oaded with a
tackifier resin in order to maintain th& balance of adhesive strength and
cohesive strength before and after the exposure to energy radiation. The
tackifier resin can be, for exanple, any of an aliphatic/aromatic

copol yner petroleumresin, an 10 aliphatic petroleumresin, an aromatic
petroleun1resin,Thﬁ1Qﬂqqﬁﬁuﬁ%dh@ﬁ$@%a?%@ﬁbiéspﬁ?sﬁuFésﬁﬁnﬁé§ﬂﬁﬁ a rosin
ester resin, a rosin polyol resin, a rosin acrylate resin, a terpene
resin, a terguinsiphencyeresih,tihe phesshireesensisixgl enbeséyien sheedoumar one
resin, a 15 counarone-indene resin and a styrene resin, or any of

modi fi cati oFqy el s, stdiesl Mad | aesoadiingydooghaapiresenpr aduens itcmer eof .
These may be used either individually or in conbination. Loading with a

liquid tackidnipfi ftayitik aisefdé epb Neneei BbmpbnbAtt @nHOaM detrgiper ature
enabl es conpl enenting the pol yner conponent of. O to 40C glass transition

t enper atgre wf:h . i '&ﬁﬁ&a The {ackbfisheheSkl beipkrshbghably used in an
anount o 0]¥%# 6:%gf§% y wgﬁght per 100 %arts bg i? AEgust 2004 16 wei ght

of pol ymer %%H%ggggfsjhat is, the anmount is

For example, low-molecular-weight compounds having
in.the molecule thereof at least two phdtopolymerizable
carbon to carbon double bonds that can form a three-

10 dimensional network structure by iight irradiation as
disclosed in Japanese Patent Laid-open Publication Nos.
60 (1985)-196,956 and 60(1985)-223,139 are widely used
as the energy radiation polymerizable component.
Speéific examples thereof include trimethylolpropane

15 triacrylate, tetramethylolmethane tetraacrylate,

‘ pentaé;ythritol triacrylate, péntaerythritol
tetraacrylate, dipentaerythritol
monohydroxypentaacrylate, dipentaerythritol
hexaacrylate, 1,4-butylene glycol diacrylate, 1, 6- |

20 hexanediol diacrylate, polyethylene glycol diécrylate
and commercially available oligoester acrylates.
" In addition to the above acrylate compounds,
urethane acrylate oligomers can be used as the energy

radiation polymerizable components. Urethane acrylate



sel ected so that the adhesive strength before and after exposure to energy
radiation falls within the above range 5 The above energyAﬁggkgkhpn
curabl e pressure sensitive adhesive possesses satisfactory esi ve
strength to the wafer before exposure to energy radiation, and the
adhesive strength is extrenely dropped upon exposure to energy radiation.
That is, 10 the energy radiation cur abl¥é pressure sensitive adhesive
enabl es bondi ng the wafer and the pressure sensitive adhesive sheet and
satisfactory adhesive strength to thereby attain fixing of the wafer

before exposure to energy radiatjion, but, after exposure to 15 energy
radi ation, FEAEMREERSAY R PR HESENRY pFEeShiBT e RS YEFd SAdIdsi ve sheet
fromthe wafer diced into chips. A crosslinking agent is added to the
energy radirstlivsthar dirre prebiet ecempsinfyeihhasped vilgoswderte0 to
increase the elastic nodulus of the energy radiation curable pressure
sensitive adiegiormdrghicio zaudeittolplehavdisaoiygbaatery 2céhesi ve strength
The crosslinking agent converts the pol yner conponent into a three-

di mensi onal terigasdriakiisigaetanerd o I herepyylapar iildoAygnat 2004 417
satisfactory el astic nodul us and. cohesive strength thereto- Common

crosslinki ngaganire chs@syamotyi SPCYapRELY TAEPAEALS 4, A6l yepoxy conpounds,
pol yaziridiné conpounds and chel ate conpounds can be 5 used. Exanpl es of

the p0|yiSOEMﬁﬂﬁgﬁﬁﬁQﬂRQqaﬂstﬂéEéyFeobEQiHY£ﬁ”Esgbyéﬁﬁiéﬂ%bﬁminal

di phenyl net hane di'i socyanate, hexanethyl ene diisoCyanate, isophorone

diisocyanat%fg%%ane prepolymer and by reacting this isocyanate-
terminal urethane prepolymer with a hydroxyl group
containing acrylate or methacrylate, such as 2-

10 hydroxyethyl aérylate, 2-hydroxyethyl methacrylate, 2-
hydroxypropyl ac;ylate, 2-hydroxypropyl methacrylate,
polyethylene glycol acrylate or polyethylene glycol
methacrylate. These energy radiation polymerizable
components are flowable at room temperature and can

15 complement the polymer component of 0 to 40°C glass
transition temperature with tackiness.

With respect to the blending ratio of energy
radiation polymerizable component to polymer component
in the energy radiation curable pressure sensitive

20 adhesive, it is preferred that 50 to 200 parts by
weight, especially 50 to 150 parts by weight, and still
especially 60 to 140 parts by weight, of the energy

radiation polymerizable component be used per 100 parts

by weight of the polymer component. In this instance,



adducts of these polyi socyanates and pol yhydric al cohols. Exanples of the

pol yepoxy conpounds include 10 ethyl ene glycol diglycidy d
di gl ycidyl terephthalate acrylate. Exanples of the polygég%ﬁgfﬁgﬁ

compounds include Iris-2,4,6-(l-aziridinyl)-1,3,5- triazine and tris [ 1---
(2 methyl)aziridinylltriphosphatotriazine. Exanples of 15, the chelate
conpounds i ncl ude ethylacetoacetatoaluﬂﬂnunl di i sopropyl ate and al um num
tris(ethylacetoacetate). These conpounds can be used either individually
or in conbination. The crosslinking agent is preferably added in an 20
amount of 0.01 to 20 parts by weight, still preferably 0.1 to 10 parts by
wei ght, per tie0 igdrtis byadkgghte of tr o Ye? £ coporleh? InTHePERESYFSr adi at i on
curabl e pressure sensitive adhesive for use in the present invention is
produced 17 sAuguisti@00dHSs bye apmeopriat byaei xang thgeddbesine above
conponents and ot her conponents added if desired. The adhesive strength,
exhi bi t ed byth@hdigeliggshatml yidrappdd nisdrede spasntessosesekgpl at e
(SUS304) of 5 the energy radiation curable pressure sensitive adhesive

bef ore exposiy®g 4t0 ner @y-doadiialglen itheatpedidast at0GharN25e rhacor ef er ably
in the range of 1000 to 2000 nV25 mm On the other hand, the adhesive

strengt hsof Jhe pnengy,d adiatinn sab) erpiessise dOrsensi prugsadhesive
after exposure to energy radiation is in the range of 50 to 1000 m\ 25 nmm

Dt 0Ly Y 500 RS 1 L Mo gt e Senidoes nof
completion of wafer dicing is facilitated.
| The time spent for photopolymerization and the
éhotoirradiation dose can be reduced by mixing a
10 photopoiymerization initiator into the energy radiation
curable pressure sensitive adhesive.

Examples of the photopolymerization initiator
include a pﬁotoinitiator such as a benzoin compound, an
acetophenone compound, an acylphosphine oxide compound,

15 a titanocene compound, a thioxanthone compound or a
peroxide compound, or a photosensitizer such as an
amine‘or a quinone. Specific examples thereof include
1-hydroxycyclohexyl phenyl ketone, benzoin, benzoin
vmethyl ether, benzoin ethyl ether, benzoin isopropyl

20 ether, benzyl diphenyl sulfide, tetramethylthiuram
mohosulfide, azobisisobutyronitrile, dibenzyl, diacetyl
and B-chloroanthraquinone.

The photopolymerization initiator is preferably

added in an amount of 0.05 to 15 parts by weight, still



curabl e pressure sensitive adhesive possessing the 15 above properties can
be obtai ned by conbining the polyner conponent with theTPRG@E% g@di ation
‘pol ynmeri zabl e conponent and tackifier resin. The thickness 0 t%e ener gy
radi ation curable pressure sensitive adhesive |ayer, although not 20
particularly limted, is preferably in the range of about 5 to 40 rn. The
pressure sensitive adhesive sheet for fer sticking according to the
present invention conprises the pressure sensitive adhesive |ayer conposed
of the 17 August 2004 19 above energy radi ation curable pressure sensitive
adhesive and the polyvinyl chloride base containing the | asticizer. The
pressure seR&efiar@bdahdsiy & nEbtP3orS v@fe"i’elghgt i gﬂ?n‘apﬁf?m?ﬁl(iyppegt’ent

i nvention can be obtained by coating the above base with the above energy
radi ation & dblreprednuree @i ttvel QRiRaTYe By WAldpproprthee t

hi ckness according to the customary technique enploying a roll coater, a
kni f e coat ettotalgcey preskinosersiti vt eedlvasEye- a reverse coater or the
like, followed by drying. After the production, when considered
necessary, a rel eage didwure)sdies iappld edihestve t heyenengy bpadi ati on
curabl e pressure sensitive adhesive layer in order to protect the |ayer.

15 The ret hadaefeqUsiintg the Jyiesside Sedtsi tiyeoradhesd vgashealinf ehewaf er
sticking according to the present invention will now be briefly

described. WAgn e el LA 1 dd&t feh P! 468 Qhdbever §888AGLhSeNsi tive
adhesi ve sheet, the release liner is Tenoved.
before and after the exposure to energy radiation. The
taékifier resin can be, for example, any of an
aliphatic/aromafic copolymer petroleum resin, an
10 aliphatic petroleum resin, an aromatic petroleum resin,
an aliphatic hydrocarbon resin, a rosin resin, a rosin
ester resin, a.rosin polyol resin, a rosin acrylate
resin, a terpene resin, a terpene phenol resin, a
phenol resin, a xylene resin, a coumarone resin, a
15 coumarcne—-indene resin and a styrene resin, or any of
modification products, derivatives and hydrogenation
produéts thereof. These may be used either
individually or in combination. Loading with a liquid
tackifier having a softening point of up to room
20 temperature enables complementing the polymer component
of 0 to 40°C glasé transition temperature with
tackiness.

The tackifier resin is preferably used in an

amount of 0 to 50 parts by weight per 100 parts by



20 Subsequently, the pressure sensitive adhesive sheet is placed with

t he-pressure sensitive adhesive | ayer upward, and a senippﬂggﬁﬁgéamafer to
be diced is stuck to the upper surface of the pressure sensitive adhesive
| ayer. The wafer in the state of being stuck to the 17 August 2004 20
pressure sensitive adhesive sheet is diced, washed and dried. During these
steps, the wafer chips are secured withf satisfactory adhesive strength to
the pressure sensitive adhesive sheet by neans of the pressure 5 sensitive
adhesive |l ayer, so that the wafer chips are not dropped off. Further,
because the wafer chips are secured with satisfactory adhesive strength,
chi ppi ng careilght i aladnaheeemperentt helhaldi 15 dullhe waimernEnitgs are
picked 10 up fromthe pressure sensitive adhesive sheet and nounted on a
gi ven subst satlectBef (e tdiatdurhimgadhesipecktpenghe peésser ersknsittéwe
adhesive | ayer of the pressure sensitive adhesive sheet is exposed to

ener gy radiea(gj'dyhz%lcﬂb anaitdy ava@l £t ibhgba10s eliebtinomhkeammvikb so t hat
the energy radiation polynerizabl e conponent contained in the pressure
sensitive aghgsiwve layer is polynerized and cured. The pol ynerization and
curing of the energy radiation polynerizable conponent by the exposure of

the presgure sensild upAdnesids, ) £d:40:80 e0gcOYergekatlog causes the

adhesive strength o e pressure sensitive adhesive layer to

- dRShERS R IV d o S8ULL 5 DL s QPLY c8L, O0bnadAGH) ve - strength
strength to the wafer before exposure to energy
radiation, and the adhesive strength is extremely
dropped upon exposure to energy radiation. That is,

‘10 the energy radiation curable pressure sensitive
adhesive enableé bénding the wafe; and the pressure
sensitive adhesive sheet and satisfactory adhesive
strength to thereby attain fixing of the wafer before
exposure to energy radiation, but, after exposure to

15 energy radiation, permits easily stripping the pressure
sensitive adhesive sheet from the wafer diced into
chips.

A crosslinking agent is added to the energy
radiation curable pressure sensitive adhesive in order

20 to increase the elastic modulus of the energy radiation
curable pressure sensitive adhesive and to cause it to
have satisfactory cohesive strength. The crosslinking

égent converts the polymer component into a three-

dimensional crosslink structure to thereby impart



The exposure of the pressure sensitive adhesive sheet to energy radiation
is preferably performed on the side of the base not furﬂiﬁﬁﬁgta%hh t he
pressure sensitive adhesive |ayer. Thus, as aforenentioned, en
ultraviolet light is enployed as the energy radiation, the base nust be
phot oper neabl e. However, when eIectron,PeanE are enpl oyed, as the energy
radiation, it is not always necessary th enpl oy a photoperneabl e base. 10
Thereafter, according to necessity, the pressure sensitive adhesive sheet
after exposure is expanded to thereby enlarge the chip spacing. The
required extent, of expansjon, . althqugh dependi an the type .of expandi ng
equi pnent aﬁ?ﬁﬁ%ﬁ%ﬁF%ﬁ%iﬁ#ﬁﬁF}ci@0832u§aﬁggfg@%%ﬁiﬁq 5 %ﬁé%ﬂxnﬂ 80 pmin
both the Iengthwise and lateral directions. If the extent of expansion is
such, the stidpresm- bEGHBTEHr I bl RENI R%ENbReSHERNBEt any probl em
After the expansion, the individual chips are picked up with the use of

pi ckup 20 eqolymemcyramdtascamsaenisn pgﬁyépoawdcmmmquaﬁ&wna gi ven
substrate. EFFECT OF THE | NVENTI ON 17. August 2004 22 The present invention
as descri bedpdboyvei prdineesompopnéssand sbaintiveocagoesidse csitedte f or waf er
sticking which can inhibit the vibration of wafer at the time of dicing
of the wsferysit hatxaahilppi REE afhd heo Wai 5 ¢ gama be beompountizedncEXAVPLE  The

present invention will further be illustrated below with reference to the
fol I owi ng Exayipl e &l dhcyanate, diphenylmethane diisocyanate,
hexamethylene diisocyanate, isophorone diisocyanate and
adducts of these polYisocyanates and polyhydric
alcohols. Examples of the polyepoxy compounds include
10 ethylene glycol diglycidyl ether and diglycidyl
terephtﬁalate acrylate. Examples of the polyaziridine
compounds include tris-2,4,6-(l-aziridinyl)-1,3,5-
triazine and tris[1~(2—
methyl)aziridinyl]triphosphatotriazine. Exampies of
15 the chelate compounds include ethylacetocacetatoaluminum
diisopropylate and aluminum tris{(ethylacetoacetate).
These.éompounds can be used either individually or in
combination.
The crosslinking agent is preferably added in an
20 amount ofl0.0l to 20 parts by weight, still preferably
0.1 to 10 parts by weight, per 100 parts by weight of
polymer component.

The energy radiation curable pressure sensitive

adhesive for use in the present invention 1is produced



10 no way limt the scope of the invention. In the follow ng Exanpl es and
Conpar ative Exanples, the "elastic nodulus at 50C', "gIﬁS&uéerggﬁdrtion
tenperature”, "chipping", "adhesive strength before and after exposure to
energy radiation", "expansibility” 15 and "chip alignment” were eval uated
in the followng mnner. "Elastic rmduh\gs at 50C' The el astic nodul us (Pa)
at 50C of pressure sensitive adhesive s neasured by the torsional 20
shearing nmethod: test piece: cylindrical piece of 8 mmdianeter and 3 nm
hei ght, measuring instrument: Dynam c Analyzer RDA Il (manufactured by
Rheonetrics, Inc.), and 17.Auqust. 2004 23 frequency: 1 Hz. "d ass
transition t%@?éfﬁ?éla’fﬁé}"ggﬁé‘%n{gr RGSERST t e%/k%&‘fﬁ" SRRCAT R at ed by
the formula: 51 W W f Tg Tgi Tg2 W Tgn wherein Wh: weight ratio of
nmonomer n, adddTghheyl GEFPORERSSt 'ra%ﬁietdeﬁﬁgrdﬁst}rree?unit: K) of

The adhesive strength, exhibited by 180° peeling,
to mirror-finished stainless steel plate (SUS304) of
5 the energy radiation curable pressure sensitive
adhesive before exposure to energy radiation is at
least 1000 mN/25 mm, preferably in the range of 1000 to
2000 mN/25 mm. On the other hand, the adhesive
strength of the energy radiation curable pressure
10 sensitive adhesive after exposure to energy radiation
is in the range of 50 to 1000 mN/25 mm, preferably 60
to 800 mN/25 mm. The polymer component.per se does not
exhibit any adhesive strength. The energy radiation
curable pressure sensitive adhesive poésessing the
15 above properties can be obtained by-combining the
polymer component with the energy radiation
polyméfizable component and tackifier resin.
The thickness of the energy radiation curable
pressure sensitive adhesive layer, although not
20 particularly limited, is preferably in the range of
iabout 5 to 40 pm.
The pressure sensitive adhesive sheet for wafer
sticking according to the present invention comprises

the pressure sensitive adhesive layer composed of the



10 honopol yner of nononer n. The glass transition tenperatures of principal
honopol yners were as follows: vinyl acetate honopol yner: 1828qus88804)
honopol ynmer of 2-ethyl hexyl acrylate: -70C (203 15 K) , honopol yner of
acrylic acid: 106C (379 K), honopol ynmer of hydroxyethyl nethacrylate: 55C
(328 K), honmopol yner of butyl acrylate: -55C (218 K), and 20 honopol yner
of nethyl nethacrylate: 105C (378 K). l'E’Chipping test" 17 August 2004 24 A
sem conductor wafer of 6 inch diameter having a circuit pattern fornmed

t hereon was stuck to each of the pressure sensitive adhesive sheets of the

Exanpl es and Cbnparativeﬁgﬁa | es, sgaﬁ{ed to a ring Lrage and 5 subjected
to 3.8 mm x38OYenkneERY & Bt fEHF R t1H PIRRSUEE 3F"arErN§ equi prent
( AWD- 4000B manuf act ur ed b¥§tTokyo Seimtsu Co., Ltd., including
di ci ng. bl adedpzEEge areh tingc Ralaey Y b dekethiporat f oRPRbAdBE NGuthe
conditions that the bl ade feed speed was 70 mmi sec, the' 10 rotating speed
30,000 rpm paadtibézeepth of cut into the pressure sensitive adhesive sheet
25 m The back of each of thus obtained 50 chips was observed through an
optical m croscopre phesehirgs sesidfifEirviengadhreosm 7@ sheet gfeat wefeli ppi ng were
graded as 15 "bad". "Adhesive strength before and after exposure to
ener gy rsadi gtieRinEask ehet o g¥eassunerseisst | ven adbesbrainbaeby
coating the above base with the above energy radiation
curable pressure sensitive adhesive at an appropriate
thickness according to the customary technique
employing a roll coater, a knife coater, a gravure
10 coater, a die coater, a reverse coater or the like,
followed by drying. After the production, when
considered necessary, a release liner may be applied
onto the energy radiation curable pressure sensitive
adhesive layer in order to protect the layer.
15 The method of using the pressure sensitive
adhesive sheet for wafer sticking according to the
presenﬁ invention will now be briefly described.
When the release liner is applied on the pressure
sensitive adhesive sheet, the release liner is removed.
20 Subsequently, the pressure sensitive adhesive sheet is
placed with the pressure sensitive adhesive layer
upward, and a semiconductor wafer to be diced is stuck

to the upper surface of the pressure sensitive adhesive

layer. The wafer in the state of being stuck to the



produced in the Exanples and Conparative Exanples was 20 stuck to a
mrror-finished stainless steel plate (SUS304) in an'atnpﬁﬂgﬁkgzﬁﬁ,23c and
65% RH by reciprocating a rubber roller of 2 kg and allowed to stand
still for 20 mn. Thereafter, 180 peel adhesive strength (mV25 mm was
nmeasured at a peel speed of 300 17 August 2004 25 mmim n by the use of

uni versal tensile tester (trade nane: 2fENSI LON UTM 4- 100, manufactured by
Orientec Corporation) in accordance with Japanese Industrial Standard
Z0237. 5 Also, the sticking of the pressure sensitive adhesive sheet was

performed in the same manper, an the base side qf the pressure sensitive
D ahea Ve shBHeS SIes CRRELHL e BEraITSl Shortghe CuSPs NARPEL SRALDOOON &
manuf actured by Lintec Corporation, at an 10 illum nation intensity of 400

ml/ cn? and &mfietht | Dargng |thffe Gfteaso M) §er THelRYhRER veSSHEBHgt h
after the exposure to ultraviolet |ight was-neasured in the above nmanner.
"Expansi bi | mtiyth 15t Sf & cichr waddne pve sshckngbhetiehtbe phesgugssur e
sensitive adhesive sheets produced in the Exanples and Conparative
Exanpl es, ar@érseaiired ddheshge f shaeet (byadeansane: tBebptessamef act ured by
Di sco Corporation) The sanme full cut as in the above chipping test was 20

ef fect eds Algdfiaitt t4dadhdgi ¢di DageZp MBStAAtNBhequarer chhpspaessure
sensitive adhesive sheet was exposed to wultraviolet light 1n the sane

quantity of Jjoirfsodd of e MRASHEEHeHuddecrdhaside Shigaghheal ter
exposure to energy radiation, and expanded by 12 mmw th the use
secured with satisfactory adhesive strength, chipping
can be inhibited.
Thereafter, the individual wafer chips are picked
10 up from the pressure sensitive adhesive sheet and
mounted on a given substrate. Before or during the
pickup, the pressure sensitive adhesive layer of the
pressure sensitive adhesive sheeﬁ is exposed to energy
radiation such as ultraviolet light or electron beams
15 so that the energy radiation polymerizable component
contained in the pressure sensitive adhesive layer is
polymerized and cured. The polymerization and curing
_of the energy radiation polymerizable component by the
exposure of the pressure sensitive adhesive layer to
20 energy radiation causes the adhesive strength of the
pressure sensitive adhesive layer to significantly

decrease with the result that only slight adhesive

strength remains.



17 August 2004 26 of an expanding jig. Wth respect to six chips disposed
at or around the center of the pressure sensitive adhes{yg,5Re84q4 the chip
spacings were neasured in both the | engthw se and | ateral rections. 5
The pressure sensitive adhesive sheet causing the chips to have spacings
of less than 80 min the lengthwise or_lateral direction was graded as
"bad", while the pressure sensitive adtlesi ve sheet causing all the chip
spacings to be 80 mor nore in both the | engthwi se and 10 | ateral
directions was graded as "good". "Chip alignnent"” After the above
expansion, the chip alignnent wherein the chig sgagLn S gﬁre.extrenely
different from &dth HXPRFVEECBFIFRG PESFORAFI SRESOF T WhePEMTSEK D drift 15
occurred was graded as "bad", while the chip alignment wherein the chip
spaci ng was Shemtd te deeualif sAthiByiodi §6aPrPASpaPLYORCKESTHEAIOF as " good".
Enpl oyed pol yner conponents, energy radiation polynerizable conponents and
ot her conporant ssivde eoAsth@0bhek| ows: fArnpshgAeritbnpbreprsssigieass
transition tenperature of honopolynmer indicated in the parentheses) Al:
copol yner ofsandit i wececidhes {3851 Kyer2- ethhyd hexyl afacendat o283 K) and

hydr oxyet hyl nethacrylate (328 K) 17 August 2004 27 (ratio of 80 : 19.5 :

0.5, wei ght avsf age: PRY esULAr 1i¥REOhE amp78y080hs ABe eapebyner of vinyl
acetate (305 K), 2-ethylhexyl acrylate (203 K), hydroxyethyl nethacrylate
(328 K) and.radiation, the base must be photopermeable. However,

when electron beams are employed as the energy

radiation, it is not always necessary to employ a

photopermeable base.

10 Thereafter, according to necessity, the preséﬁre
sensitive adhesive sheet after exposure is expanded to
thereby enlarge the chip spacing. The reqﬁired extent
of expansion, although depending on the type of
expanding equipment and pickup equipment, is

15 satisfactory if it is ébout 80 um in both the
lengthwise and lateral directions. If the extent of
expanéion is such, the steps can be proceeded to the
next one without any problem. After the expansion, the
individual chips are picked up with the use of pickup

20 equipment such as a suction collet and mounted on a

given substrate.

EFFECT OF THE INVENTION




5 acrylic acid (379 K) (ratio of 80 : 18.5 : 0.5 1, weight average

nol ecul ar wei ght = 170, 000), and A3: copol yner of butyl @ﬁAyégg d4218 K)
and acrylic acid (379 K) (ratio of 91 9, weight average nolecular weight
= 400, 000); 10 B "energy radiation polynerizable conponent” Bl: 1:1 m xture
of hexa-functional urethane acrylate (2fight aver age nol ecul ar wei ght =
1500) and bi- functional urethane acryl@ate (weight average nol ecul ar,

wei ght = 11,000), and 15 B2: tri--functional urethane acrylate (weight
average nol ecul ar weight = 3500); C "photopol ynerization initiator" C:

2, 2-di net hoxy- 1, 2- di phenyl et han-1| --one, _an C2:.. 1- hydr oxycycl ohexyl phenyl
ket one; 20 D "crdgg?iQﬁ?%ﬁnﬁg%ﬂYenEf?naaﬁug?S&FlpgpufléW@y 1o ahat e and
trinethyl ol propane; and E "tackifier"” El: terpene phenol copol yner

(soft eni ng poiP¥SIDBCT, sarsphgtist adbesiveg sheety fioth aa G ardret F en¢ opol yner
petroleumresin (softening point 100C), and E3: rosin polyol (nolecular

wei ght 2700 vhigui g3y . inlEkhipl ehe mabeatigp eddivathiesn adurtdid & presslir e
sensitive adhesive was obtained by m xing together the conponents

i ndi cat ed | dilabhg® 4f athé¢ heafpeppoot tbhati nHiipatied of Tl ealferA dmse (80 pm
t hick polyvinyl chloride film containing 34 parts by weight of DOP per 100
parts bysl0 peigihtiefzeel yvinyl chloride resin) was coated with the

EXAMPLE
. The present invention will further be illustrated
below with reference to the following Examples which in
10 no way limit tﬁe scope of the inﬁention.

In the following Exambles and Comparative Examples,
the "elastic modulus at 50°C", "glass transition
temperatufe", "chipping", "adhesive strength before and
after exposure to energy radiation", "expansibility"

iS and "chip alignment" were evaluated in the following
manner.

"Elastic modulus at 50°C"

The elastic modulus (Pa) at 50°C of pressure
sensitive adhesive was measured by the torsional

20 shearing method:

test piece: cylindrical piece of 8 mm diameter and
3 mm height,

measuring instrument: Dynamic Analyzer RDA II

(manufactured by Rheometrics, Inc.), and



obt ai ned pressure sensitive adhesive, thereby obtaining a pressure

sensitive adhesive sheet for wafer sticking having a 1OTP ﬁb&$2&¥lenergy
radi ati on curable pressure sensitive adhesive |ayer. e resul t

given in Table 2. Exanples 2-3 and Conparative Exanples 1-3 Energy

radi ati on curabl e pressure sensitive adhesives were obtained by m xing

together the conponents indicated in le 1 at the proportion 20

indicated in Table 1. The sanme procedure as in Exanple

1 was repeated

)

S are.

ri

W

except that these pressure sensitive adhesives were enployed. The results
are given in Table 2. 17 August 2004 29 w LOLOI1OQLO . .r-lr-1 NI’
4 JVWWWWY frequency: 71 Hz.

"Glass transition temperature”
The glass transition temperature was calculated by

the formula:

5
i Wl w2 . Wn
= + -+
Tg Tg, Tg, e - Tg,
wherein

W,: weight ratio of monomer n, and

Tg,: glass transition temperature (unit: K) of
10 homopolymer of monomer n.
The glass transition temperatures of principal
homopolymers were as follows:
vinyl acetate homopolymer: 32°C (305 K},

homopolymer of 2-ethylhexyl acrylate: -70°C (203

15 K),
homopolymer of acrylic acid: 106°C (379 K),
homopolymer of hydroxyethyl methacrylate: 55°C
{328 K),
homopolymer of bufyl acry}ate: -55°C (218 K), and
20 homopolymer of methyl methacrylate: 105°C (378 K).

"Chipping test”



m-la >t oMW1 udg IqgA O o -PUs4r-1 a >rl O%4 14 -11 g 1%4
43 N 04' ~WOyrto 4Ja) rd , --i 14H - WU) 1ql' 7(f)u] r +3N O- Uurl
ri 1 ri ri VoUW -1430Nz $44 U 17 Auglsb2604

A semiconductor wafer of 6 inch diameter having a
circuit pattern formed thereon was stuck to each of the
pressure sensitive adhesive sheets of the Examples and
Comparative Examples, secured to a ring frame and

5 subjected to 3.8 mm x 3.7 mm full cut performed with
the use of dicing equipment (AWD-4000B manufacturéd by
Tokyo Seimitsu Co., Ltd., includipg dicing blade 27HECC
ménufactured-by Disco Corporation) under such
conditions that the blade feed speed was 70 mm/sec, the -
10 rotating speed 30,000 rém, and the depth of cut into
the pressure sensitive adhesive sheet 25 pm.

The back of each of thus obtained 56 chips was
observed through an optical microscope. The chips
suffering from 70 um oxr greater chipping were graded as

15 "bad".

"Adhesive strength before and after exposure to
energy radiation”

Each of the pressure sensitive adhesive sheets
produced in the Examples and Comparative Examples was

20 stuck to a mirror-finished stainless steel plate
(SUS304) in an atmosphere of 23°C and.65% RH by
reciprocating a rubber roller of 2 kg and allowed to
stand still for 20 min. Thereafter, 180° peel adhesiﬁe

strength (mN/25 mm) was measured at a peel speed of 300
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mm/min by the use of universal tensile tester (trade
name: TENSILON/UTM-4-100, manufactured by Orientec
Corporation) in accordance with Japanese Industrial
Standaxd Z0237.

Also, the sticking of the pressure sensitive
adhesive sheet was performed in the same manner, and
the base side of the pressure sensitive adhesive sheet
waé exposed to ultraviolet.light'(using Adwill
RAD2000m/8 manufactured by Lintec Corporation, at an
illumination intensity éf 400 mJ/cm? and a quantity of

light of 250 mW/cm?)) . The adhesive strength after the

exposure to ﬁltraviolet light wasAmeasuréd in the above
manner.

"Expansibility" .

A 6-inch wafer was stuck to each of the pressure
sensitive adhesive sheets produced in the Examples and
Compafative Examples, and secured to ring frame (trade
name: 2-6-1, manufactured by Disco Corporation). The
same full cut as in the above chipping test was
effected. At that time, the chip size was 15 mm-square.
The pressure sensitive adhesive sheet was exposed to
ultraviolet light in the same quantity of light as in
the measurement of the adhesive strength after exposure

to energy radiation, and expanded by 12 mm with the use

N -ri
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of an expanding jig. With respect to six chips
disposed at or around the center of the pressure
sensitive adhesive sheet, the chip spacings were
measured in both the lengthwise and lateral directions.
The pressure sensitive adhesive sheet causing the chips
to have spacings of less than 80 pm in the lengthwise
or lateral direction was graded as "bad", while the
pressure sensitive adhesive sheet causing all the chip
spacings té be 80 um or more in both the lengthwise and
lateral directions was graded as "good".

"Chip alignment”

After the above expansion, the chip alignment
wherein the cﬁip spacings were extremely different from
each other according to locations or wherein chip drift
occurred was graded as "bad", while the chip alignment
wheréin the chip spacing was found to be uniform by
visual inspection was graded as "good”.

Employed polymer components, energy radiation
polymerizable components and other components were as
follows:

A "polymer components" (glass transition temperature of
homopolymer indicated in the parentheses)
Al: copolymer of vinyl acetate (305 K), Z2-ethylhexyl

acrylate (203 K) and hydroxyethyl methacrylate (328 K)
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(ratio of 80 : 19.5 : 0.5, weighf average molecular
weight = 170,000), |
A2: copolymer of vinyl acetate (305 K), 2-ethylhexyl
écrylate {203 K), hydroxyethyl methacrylate (328 K) and

5 acrylic acid (379 K)‘(ratio of 80 : 18.5 : 0.5 : 1,
weight average molecular weight = 170,000), and
A3: copolymer of butyl acrylate (218 K) and acrylic
acid (379 K) (ratio of 91 : 9, weight éverage molecular
weight = 400,000);

10 B "energy radiation polymerizable component™
Bl: 1:1 mixture of hexa-functional urethane abrylate‘
(weight average molecular weight = 1500) and bi-
functional urethane acryléte (weight average molecular
weight = 11,000), and

15 B2: tri—functidnal urethane acrylate {weight average
moleéuiar weight = 3500j);
C '"photopolymerization initiator”
Cl: 2,2-dimethoxy-1,2-diphenylethan-l-one, and
C2: 1—hydroxycyclohéxyl phenyl ketone;

20 D "crosslinking agent"

D1: adduct of toluylene diisocyanate and
trimethylolpropane; and
E "tackifier"

El: terpene phenol copolymer {softening point 125°C),

X tv tT
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E2: aliphatic/aromatic Copolymer'petroleum resin
(softening point 100°C), and
E3: rosin polyol (molecular weight 2700 (liquid)).

Example 1

An energy radiation curable pressure sensitive
adhesive was obtained by mixing together the components
indicated in Table 1 at the proportion indicated in
Table 1. A base (80 pm thick polyvinyl chloride film
containing 34 parts by weight of DOP per 100 parts by
weight of polyvinyl chloride resin) was coated with the
obtained pressure sensitive adhesive, thereby obtaining
a pressure sensitive adhesive sheet for wafer sticking
having a 10 pm thick energy radiation curable pressure
sensitive adhesive layér.

The results are given in Tgble 2.

'Examples 2-3 and Comparative Examples 1-3

Energy radiation curable pressure sensitive
adhesives were obtained by mixing together the
components indicated in Table 1 at the proportion
indicated in Table 1. The same procedure as in Example

1 was repeated except that these pressure sensitive

_ adhesives were employed.

The results are given in Table 2.

11U
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17 August 2004 CLAIMS : 1. A pressure sensitive adhesive sheet for wafer
sticking, conprising a base of polyvinyl chloride containing a plasticizer
and, superinposed thereon, an eBrgy radiation curable pressure sensitive
adhesi ve | ayer, wherein the energy radiation curable pressure sensitive
adhesi ve | ayer, before exposure to energy radiation, has an el astic
nmodul us ranging from4.0 x 104 to 5.0 to 106 Pa at 50C and conprises a
vinyl ester copolynmer containing 50 to 90 parts by weight, of structural
units derived fromvinyl acefate per 100 parts by weight of polymer
conmponent, and RHaygng a gl asp tfansitifon|tenperjature of 0 to 40C. 2. The
pressure sensitijv¢tadhesi ve pheet for |wafler {stijcking as clainmed in claim
1, which has an |agfesive strpngtdh 1o w%rrgr-%irished ‘

4 g |8 3 )8 |3

o]

goo

on

good
good
good
good
good
good

Cau |
©
ol
-
=
o
-
33
-
—
-
0
-
0
o}
I
o,
®
o
o
=]
s —
A2 go
g--d
a v jo
"PPFPF
s p
A0 c
S H
nic
oo
H| o1 1
P SR PR B
2 EgizEEsk B B I8 |8 I3
T RIS ElRoeeHTe |n | & & I,
o fU-lJl-ﬂmQ-c @
[ ojun o K o>
-]~ 0 B
i =l o 1
PP Elo w44 o o
Ancinzefsle 2 B B2 I3
-
vclbod uda v e T je (o
%um% o, @[ M | ] O |m
o
8 1950 &
(=3 ]
SED
JJE-n
R
n 0 -
§ 28
E“Sg SN e N
o
wo- O
o E
g g Q
—~ a3 O
o4

n

=

-

a3 0 < < [To T L) ] <

Ye =} o [=) o o o

QCc — — — — — —

[=fe] ” * o b = B
O [T} — oy w —t

(SR . - . . .

- o o2 - ™~ m o~

I

0 —

M @

. (L

m-..d
Ll L] [1}] B % E
o, . . .
[ I L] IS £ [
> X b Q [o] o]
[s] [ [zl (8] &) &)




st ai nl ess
radi ati on
pl at e of

steel plate of at |east 1000 m\/ 25 nmm before exposure to
and an adhesive strength togqrror-finished st@ g
50 to 1000 m\/ 25 mm after exposure to energy radiation.
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adhesive layer,

wherein the energy radiation curable pressure sensitive
adhesive layer, before exposure to energy radiation, has an elastic
modulus ranging from 4.0 x 10* to 5.0 to 10°® Pa at 50°C and comprises
a vinyl ester copolymer containing 50 to 90 parts by weight, of
structural units derived from vinyl acetate per 100 parts by weight of
polymer component, and having a glass transition temperature of 0 to
40°C.

2. The pressure sensitive adhesive sheet for wafer sticking as
claimed in claim 1, which has an adhesive strength to mirror-finished
stainless steel plate of at least 1000 mN/25 mm before exposure to
energy radiation and an adhesive strength to mirror-finished stainless

steel plate of 50 to 1000 mN/25 mm after exposure to energy radiation.

at the





