1 DESCRI PTI ON ADHESI VE TAPE FOR PROCESSI NG SEM CONDUCTOR WAFER AND
THE LIKE 5 TECHNI CAL FI ELD [ 0001] The present invention rel ates
to an adhesive tape for processing a sem conductor wafer or the I|ike.
10Priority is clainmed on Japanese Patent Application No. 2011-065515,
filed March 24, 2011, the content of which is incorporated herein by
reference. BACKGROUND ART [ 0002] 1§ﬁ§§ﬁﬁﬁﬁéﬁ of adhesive tapes for
processi ng sem conduct or wafers and e I'ike used in the dicing of
sem conduct or wafers and packaged itenms (hereafter referred to as
"dicing tape") have al ready been proposed. In a dicing tape, an

Sem conauct oI EQA I ROR RSt e Tt i rosidebparnymie |1

order to enabl e the sem conductor chigs to be easily picked up
20f ol | owi ng dicing of the sem conduct 6fKwafer or the like, a

phot ocurabl e resin, a photopolynerization initiator, and a
crosslihking agent and the like are typically added to the adhesive
| ayer. In other words, following dicing, by irradiating light onto

t he adhesive | ayer, these conponERCHNIGABEHILIBuri ng, which causes a
reduction in the adhesiveness of the adhesive |ayer and nmakes the
sem conduct or c[@PE easier to pick up. 25[0003] However, in a
process for produci ng sem conductor chips or the like, if the dicing

tape becomes el Bid gresent inyerkida g &es totan @Bhdaive iy For ﬁ@&sﬁﬁ%&@enﬁb’&ﬂu&ﬁr
product failure or operational problens. For exanple, the dicing tape

can easil yywheeorme Ghar ged when a separator is peeled fromthe dicing
tape, or when the bl ade used during dicing nakes 5 contact with the

di cingid ape. FUpENRY is ddiGiedlbf 14hnds8 BEeMBAppRLARNIRITb] 17665578 00 March

24, 2011, the content of which is incorporated herein by reference.

BACKGROUND ART
[0002]

15 A variety of adhesive tapes for processing semiconductor wafers and the like used
in the dicing of semiconductor wafers and packaged items (hereafter referred to as
"dicing tape") have already been proposed. In a dicing tape, an adhesive layer is
generally formed on a base layer, and a semiconductor wafer or the like is secured by this
adhesive layer. In order to enable the semiconductor chips to be easily picked up

20  following dicing of the semiconductor wafer or the like, a photocurable resin, a
photopolymerization initiator, and a crosslinking agent and the like are typically added to
the adhesive layer. In other words, following dicing, by irradiating light onto the
adhesive layer, these components undergo curing, which causes a reduction in the
adhesiveness of the adhesive layer and makes the semiconductor chips easier to pick up.

25 [0003]



charged when the dicing tape is renoved fromthe suction table
follow ng dicing, or when the chip or package is picked up. [0004]
Accordi ngly, Patent Docunent 1 discloses a dicing tape having an
adhesi ve | ayer 10on one surface of a base |layer, and having an
antistatic layer Containing a frictionreducing agent on the other

surface. This dici t. G inhibit electrical charging.,as.a r.esult
of the anti st at v PaydR e el tatgnfoetRras e S st S BefRes
[ 0005] Pat ent. Doc nt | apanese Unexam ned Patent .
ool 1 cat i oftPe PREES BsBREH T oo naba 0 S5 S S DSMATGR: filere o
| NVENTI ON PROBLENS TO BE SOLVED BY_ THE | NVENTI ON_[ 0006] However,
there i s a®HERWNg;RrpRlgms. BEgr expraplg ihe dicigitepe) cay easily Rpgoate sharzes phemd
externally, may detach fromthe base layer as a result of contact
with or scenrpiaing isppgled Stom the fieing tars; pr when the bladgesed Auring divggmakes her e
is a possibility that the dicing tape descri bed above may be unabl e
t o i nhidi t catast with ¢k dichg tage.nBurither,dhedialpk éaprarayatso spO@ii¢s become
An object of the present invention is to provide an adhesive tape for
pr ocessi ngclargedortien dindlicing tapedd remowved firdre the sketionttall & falewirandibihg, odf
inhibiting electrical charging in a stable manner. MEANS TO SOLVE THE
PROBLEMS  when the chip or package is picked up.

[0004]

Accordingly, Patent Document 1 discloses a dicing tape having an adhesive layer

10 on one surface of a base layer, and having an antistatic layer containing a friction
reducing agent on the other surface. This dicing tape can inhibit electrical charging as a

result of the antistatic layer.

DOCUMENTS OF RELATED ART
15 PATENT DOCUMENTS
[0005]

[Patent Document 1] Japanese Unexamined Patent Application, First Publication

No. 2007-59984

20 SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0006]
However, there is a possibility that the antistatic layer, which is exposed

externally, may detach from the base layer as a result of contact with or scraping against



[0008] 10 (1) An adhesive tape for processing a sem conductor wafer

or the like according to the present invention contains a base |ayer
and an adhesive |ayer. The adhesive layer is fornmed on the base

| ayer. Further, the adhesive |ayer con%ains a curing component that

cures the adhesive |layer. The base layér is conposed mainly of a

resin. A polwner-type. .antistati ent is. ed, into and di spersed
wehin ¢ horedliey SRS RG] SRR BIGH apr BN e BiRe G detle:
nmeasured under measur nt. condjtions of 190C and 21.18 N in
accor dance®f" ﬁwy|guR§§§@3 gﬂﬁ °¢@§§?m¥ﬁﬁﬂnéﬁﬁ HAEHd not nore than
15.0 g,/10 mn. hOOOQ] This polyner-type antistatic agent is kneaded
into the resin (& qndispersed t hrough 20t he base layer. As a result,
even if the base |ayer nmakes contact with and scrapes agai nst
machi nery or t han ppirel of teeresantyimeantioy sdo aravidstaaadiesivg dape fosmossing a
easily be separated fromthe base |ayer. Accordingly, this adhesive
tape fo¥ psepuessiwtgr wafseon tholikhuwhion iswapabic afinkibiting eleetrica mharginighih &
el ectrical charging in a stable nanner. Moreover, in this
pol yner - t ygsblaniaiusdrat i ¢ agent, the nol ecul ar chain that generates the
antistatic effect is |longer than 25that of conventional antistatic
agents that are not polyner based. As a result, this 4 adhesive tape
for processing a senm conductor wafer or the |like has good antistatic
performance. [GQEANG ToRetAETEE PRI EN1gt an adhesive tape for
processi ng a sem conductor wafer or 5 the like in which the
pol yner-type aq§b§§alic agent has an MFR of at least 10.0 g/10 mn is
abl e to suppres aAy deterioration in processability. Further, an
adhesi t ape [ i.n m conduct or fer .or.the |ike
whi ch 1Ge @M‘In%‘frh. JOMbE for Pclsig M seionucor witeor sl dFcording tq e
15.0 WO nmn is. able to su ess an educti.on in e adhesjve,
strength o?re?eﬁg n %lﬁ‘é’&i"%‘éta’r“g%?s.eﬁ%f %’Eﬁ%ﬁ a f‘%ﬁ“’%&)‘ert I&Ee B¥§ {%ert‘%lpe
for processing, a egicqnduc or, wafer or, the |ike described above in
(1), the 1 &B%jc%nﬁ’ﬁ AE Jaxer ghurthsh therfhgdy Byw contaigs o gering qompgpet dhahp| y
not nore than 0.15 seconds. [0012] 15For this adhesive tape for
pr ocessi ngcuacsdbgRdhgHivetayey Thepase layer isrompored maiply of egegise oy pelymer-type an
applied voltage of -5,000 V is not nore than 0.15 seconds. The 1%
decay ti nmeangigigtie agsatistneaded mio anddisperssd within thetesiag dhe polyhver-tiphesi ve
tape for processing a sem conductor wafer or the like to decay from
5, 000 M t canBigtatic agent hasen MR, mekenrd fuder nlvesuwahdnh geditmns of E30°€ raodn
-5,000 Vto -50 V. This adhesive tape for processing a

21.18 N in accordance with JIS K7210, of at least 10.0 g/10 min and not more than 15.0

£/10 min.

[0009]

This polymer-type antistatic agent is kneaded into the resin and dispersed through

20  the baselayer. As aresult, even if the base layer makes contact with and scrapes against

machinery or the like, the polymer-type antistatic agent cannot easily be separated from
the base layer. Accordingly, this adhesive tape for processing a semiconductor wafer or
the like can inhibit electrical charging in a stable manner. Moreover, in this polymer-
type antistatic agent, the molecular chain that generates the antistatic effect is longer than

25  that of conventional antistatic agents that are not polymer based. As a result, this



20 sem conductor wafer or the like tends to exhibit a shorter decay
time than conventional adhesive tapes for processing a sem conductor
wafer or the like. As a result, this adhesive tape for processing a
sem conductor wafer or the like is ablg to better inhibit electrical
charging. [0013] 5 (3) In the adhesive tape for processing a
sem conduc ; r.the.lik [l bove in.,(1 r (. t he
mel ting pofIi n es%)?tag %go(?%chﬁséﬁrg_a[ S;%B’g‘:e‘%‘ﬁ ﬁt%'ﬁgatf?l‘cor\é%eel hkte lllg§é(ﬁ)°(raeaflé§2%%‘i y at
| east 140C. %0014 5This polyner-type antistatic agent has a hi gher
nel ting poPHH PAYH conventional pol yner-type antistatic agents. By
using this polyner-type antistatic agent, the nelt viscosity of the
base | ayer i ncri@8t¥s,  maki ng the extrusion processability of the base
| ayer nore favorable. Mreover, the occurrence of bleeding or
cont ani nat i on by beserpyidentthatan adhegive tapsdpramessssng &senrieangdpeterdwafer or
10[ 0015] (4) In the adhesive tape for processing a sem conductor
waf er oY t the like kewhiek theipobuaheathypeantisiatioragentrhas af MFR) oftableg$ )1 0.0t mmsi n
is preferably a m xture of a pol ypropyl ene and an el astonmer. [0016]
15(5) I n tkebkrdbesgipvas igpdetdrioratiph e posésadbility s Butticssiudh@ivewafedor or
the |i ke described above in any one of (1) to (3), theresinis
pr ef er abl ypracesbixg dseniebnducpe Witk byihe ke ﬁﬂdhi@]ilt}@'p@%ﬁi’%;pe ahXakiclagbift)

0

In the adhesive tape for processing a sem conductor wafer or the |ike

descri bed R4 .a0INE of RotRibfe BAE 190 1D minGs 4512 to %?ﬁrg%oc{ng?&futﬁ&ﬂﬁ the

antistatic agent preferably contains not nore 100 ppm of cations

and not noffelihafr-hOf RRP Lhedft Q3 based on the weight of the
pol ynmer-type antistatic agent. E “ECT OF THE | NVENTION 6 The

adhesi g tape H@bllrocessing a sem conductor wafer or the |ike
according to t present invention can inhibit electrical charging in

a stable n&? r}'%li' the%ﬁiaé’zsli:ve[?aEpSe 01" Il:i'-gtl:egs\llnggg SJIH%O%\{)\{‘ \cha%r or the like described

above in (1), the 1% decay time at an applied voltage of +5,000 V is preferably not more

than 0.15 seconds.
[0012]

15 For this adhesive tape for processing a semiconductor wafer or the like, the 1%
decay time at an applied voltage of £5,000 V is not more than 0.15 seconds. The 1%
decay time describes the time taken for the voltage of the adhesive tape for processing a
semiconductor wafer or the like to decay from 5,000 V to 50 V, or the time taken for the
voltage to decay from -5,000 V to -50 V. This adhesive tape for processing a

20  semiconductor wafer or the like tends to exhibit a shorter decay time than conventional
adhesive tapes for processing a semiconductor wafer or the like. Asa result, this
adhesive tape for processing a semiconductor wafer or the like is able to better inhibit
electrical charging.

[0013]



5[ 0019] FIG 1 is a cross-sectional view of a dicing tape
according to an enbodi nent of the present invention. EMBODI MENTS OF
THE | NVENTI ON 10[ 0020] As illustrated in FIG 1, an adhesive
tape for processing a sem conductor wafer or the like according to an
enbodi ment of the present invention (hereafter referred to as a
"dicing ta ;&.100 is conpgsed mainly of a base |ayer 200 and an
adhesi ve | E§ theyerihestie.tape K progpsingaremieadudty vidtresthedike dosribgbo ar e
each descri bed below in detail. 15[0021] <Base Layer> The base

| ayer 200 Ripvedrpldsed)he meliingoumt pithe polamer-bpe Antistatio agént éstpreferably at
pol yner-type antistatic agent has been kneaded. This base | ayer 200
perfornms thestrldD¥C.of supporting the adhesive |ayer 300. Further, this
base | ayer 200 has sufficient strength to 20w thstand the expansi on

t hat occurs in [d@d4lexpandi ng step executed after the dicing step. The
expanding step is a step in which the dicing tape 100 is stretched to
expand 4 he gapsThiepylRr-ipe aﬁi&d@ﬁ-aggﬂﬁa%igﬁér!ﬂ{&%lﬁqiﬂtfﬂlﬁaﬁc@fi%ﬂ@da‘l‘g
step are to inprove the recognition of the chips during pickup, and
to prevent i ; 1 - adt ot i-RS.

25 b02z] | B A DR A A AREL e id,
typical fi } t : e..al: | hid ] n
i s mat er RS OB noldR By 10 PPl Al beihL BB
light, infrared r MLt raviol et rays...X-r.ays and el ectron beans),
and exanpl Iggreogv?rggl?'nls\d%{ ‘%?é{ & %:héenoc lgreﬁ%%%lfbll?\egfrécf’é C%?’%’Fg‘fﬁ W—nlﬂgs ed
resins such as polyvinyl chloride,. .5 polyethylene, polypropylene,
poIybutene?mE%P€BW%§@FéH@°% B hyl pent ene, ol efi n- based

copol yrmers such et hyl ene-vinyl acetate copolynmers, iononers,
ethyleH%(neth)a@ﬁiﬂic acid copolyners and ethyl ene-(neth)acryl ate
ester copolymers, polyallcylene terephthal ate-based resins such as
pol yet hyl etf® Indheadhenis tapeion prpcpisingasespicenductas veafiron dledike described

t hermopl astic resins such as styrene-based thernoplastic

10el ast oneaboyve g1 afyiqueiohile do (Dethensinds pieferablng mirturesf apolypropplghe and an

i soprene and pol ycarbonate, and m xtures of these thernoplastic
resins. [0628¢mém terns of conpatibility with the pol yner-type
antistatic agent, a m xture of a polypropyl ene and an el astomer, or a
m xture of a pofodedlhyl ene and an el astoner is

15 (5) In the adhesive tape for processing a semiconductor wafer or the like described
above in any one of (1) to (3), the resin is preferably a mixture of a polyethylene and an
clastomer.

[0017]
(6) In the adhesive tape for processing a semiconductor wafer or the like described

20  above in any one of (1) to (5), the polymer-type antistatic agent preferably contains not
more than 100 ppm of cations and not more than 100 ppm of anions based on the weight

of the polymer-type antistatic agent.

EFFECT OF THE INVENTION

25 [0018]



15 preferably used as the material resin. A mxture of a

pol ypropyl ene and an el astoner, or a mxture of a polyethylene and an
el astoner inparts the dicing tape with particularly superior

el ongati on, which has the effect of st r6ongly suppressi ng breakage
during the expanding step, and can therefore be used particularly
favorably. Furt t hat uses

r..a.dicing tape a, m xture of.a .
pol ypr opyl ene aﬁﬁl@e %f]rlule%‘r'eaté'l?%%élpro%?ssglgrﬁ SeriPRdystor g %%O\I]Q}%Wélﬁ‘@r‘ﬁb%}?d
an el astoner exhihits .excel.L@gt {}Eat r%si stance, is resistant to
mel ting unHEPTSEHITYEIHRR cgr iRt elsFricplehamelng in 8 §igblemanges st ant t o
rupture of the base |ayer even after storage at high tenperature (60C

for approximately 3 days). Furthernore, this elastoner is
preferably a bl ock copolyner formed froma pol ystyrene segnent
represented by general fBRIRENRESGRIPIMANLOR THEIDRAMWMINGSpr ene 25
segnent represented by general fornula (2). 8 [0024] [ Chem cal
Formul a51] -(CHOOCH2)7, - >r. (1) In formula (1), n represents an
integer of 2 or greater. 5[0025] [Chemical Formula 2] -(CH Cl112);- C
= CH2(2) CH3 | nFiGnmvih arofs2yectionat eewafadicngmpd atc@diis t6hn embédigemarer .
[ 0026] 10Exanpl es of the polyner-type antistatic agent include

pol yet her / pely@t@fihvenibock pol ymers containing not nore than 100 ppm
of cations and not nore than 100 ppm of ani ons based on the wei ght of
the polyner-type antistatic agent. The pol yner-type antistatic agent
preferably contains not nore than 90 ppm of cations and not nore than

90 ppm of anions, and nor%l\%gbmmﬁs @%&H%MBNBO ppm of cations

and not nore 15 than 80 ppm of anions, base e wei ght of the
polyrreiﬁtype an[to'b%]ati c agent. Wen

As illustrated in FIG. 1, an adhesive tape for processing a semiconductor wafer or
the like according to an embodiment of the present invention (hereafter referred to as a
"dicing tape") 100 is composed mainly of a base layer 200 and an adhesive layer 300.
The base layer 200 and the adhesive layer 300 are each described below in detail.
15 [0021]
<Base Layer>
The base layer 200 is composed mainly of a material resin into which a polymer-
type antistatic agent has been kneaded. This base layer 200 performs the role of
supporting the adhesive layer 300. Further, this base layer 200 has sufficient strength to
20  withstand the expansion that occurs in the expanding step executed after the dicing step.
The expanding step is a step in which the dicing tape 100 is stretched to expand the gaps
between the chips. The objectives of this expanding step are to improve the recognition
of the chips during pickup, and to prevent device damage caused by contact between
adjacent chips.

25 [0022]



the polyner-type antistatic agent contains not nore than 100 ppm of
cations and not nore than 100 ppm of anions based on the wei ght of
the polyner-type antistatic agent, the adhesive layer 300 is
unlikely to be contam nated by ions fro?mthe pol ymer-type antistatic
agent. Further, by ensuring that the cation content is not nore than

100 ppm 9 and e _ani.qn conte .S, not. nore than 0 n

sem conduct or c#ﬁ%@%ﬁn éfsé[bltsémgél#lﬂ@"? Hh‘tl,sé‘}%atﬁﬂlﬁal'gfﬁ’@ fﬁ%ﬂ@%f‘\?@"d'
strength under high-tenperature storage during transport and the |ike
can be st abRfi2edio E@lté*ﬁoﬁsr?i"s“ilﬁmaﬁ%}fteﬁ‘?{%méﬂ% %fféﬂsfflétsé@b‘i{ﬁ“‘:h
include | ow ion elut i_on-t&/pe a?en_ts which exhibit less ion elution

t han conveBht Yigihle lighb infrased rays, ultragiolgh rayst A aaxs and elgetson heaws), agr examples
free-type agents which undergo substantially no ion elution. Exanples
of the cat pbsingthat @nibedsédninelhde piyolelpr-basgpresian suchtaapolyviagleohioridac| ude
sodi umions and potassiumions, and exanples of the anions include
sul f at e5 i opslyethygletd)eolypiopylehd) palFbutéing palybiitadiessant! polymediyipchileas, @dfiner
abbreviated as MFR) of the polymer-type 10 antistatic agent, when

neasur ed UB&eH copRBEhbre SRR s emymhé-bmpsac@fata&?ﬁyﬁeﬁ, idhora&s Nitylene-
accordance wth HS K7210, is preferably at [east 10.0 g/10 m n and

not nore tiadhkeryflc 8id Qopd SB¢CH diBy1BRL @ndd)SdrPhRREY ] 12.0
g/ 10 mm and no)gﬂérgo?elt h%ér?liliﬁ?ro gl 1%ym' n.@n W%erllﬁt he I\/E%ng t hé

pol ymer -t Yg(?F/ﬁiHrI. x?ét@}egﬁth%%- sddSredhs 4u@ﬁ§§e poé?eé@g%é%rfﬁtﬂal@c@ Jiot nore

than 15.0 0"mn, any reduction 1nt _ ty of the

0019 05t G5 A0 SUBBEERART: RS R Ad ot B
The, o0 "G RRhAL Sl De RO YRR AL h Y RIS Ly BASLL 2By

preferably | east 160C.. \Wen the pelting point of the polyner-type
antistatic qurFssoé}Pengﬁgpo eI e extrusi on processability of
the base layer 200 is nore favorable. 20[0028] Al t hough there

are no parti cul @P23]i nitations on the thickness of the base | ayer 200,
the thickness is preferably at |east 50 pmand not nore than 300 pm
and is nore preidempiof campatbidgy wad thewdvserigpe sdisiatie rgent, 200xgre ofithen
the thickness of the base layer 200 is at |east 50 pmand not nore

t han 300 ppelypropylehecindgnehkplome0@r extiktoie of a261yethyleht awmt anvadasketvirlis t y
during the dicing step and the expanding step. 10 [0029] There
ar e noljar pietudbay uded s thetmaverial casint Hemivtiead a pslepropglengamidnciasgpnicher
base | ayer 200, and a typical nolding nethod such as a cal ender

met hod or gixtusioda pohetiylRge ol dhodastier iipatsabe ditip Gdpe Al pagicRlapls

that react with the nmaterial of the adhesive layer 5 300, such as

hydr oxyl Q& déngafidd) WhithQiaP the cBfest q@%&é@l@ﬁigﬁre@ﬁ%@ﬂca@é A} the
surface of the base |ayer 200. Further, in order to inprove the

adhesi on bgtueans Lbe akagéﬁl thdRfre @&e?@gnfcll?lﬁrlﬁ%&%bw? Fofti&! a 31991; td 2

surface of the base layer 200 is preferably Subjected to a surfa

'E ngglma QB @Xﬁ%&g? y?@%&%?%o%ﬁ%&ﬁ@ bncPin ARGV of 2RGINR otflé%gf})gﬁgfene

20  and an elastomer exhibits excellent heat resistance, is resistant to melting under
conditions of 80°C or the like, and is resistant to rupture of the base layer even after
storage at high temperature (60°C for approximately 3 days).

Furthermore, this elastorner is preferably a block copolymer formed from a
polystyrene segment represented by general formula (1) and a vinyl polyisoprene

25  segment represented by general formula (2).



The adhesive | ayer 300 perforns the role of bonding and supporting
t he sem conductor wafer or the like in the dicing step. Wen this
adhesive layer 300 is irradiated with light follow ng the dicing
step, the | ayer adopts a state that enﬁbl es the cut pieces of the
sem conductor wafer or the like to be detached easily. Prior to use
of the 15dicing(®? e 100, the adhesive layer 300 is typically
protected by a [r ase film [0031] The adhesive layer 300 is
formed on one surface qof the base |ayer 200 (see FIG 1). The resin
sol ution that rﬁ%@g§@% @“Pﬂb”naterial for the adhesive layer 300 is
usually applied to the base |ayer 200 using a coating nethod such as
di e coating, curtar{(CHeaCHyy;—20 gravure coating, comma coating, bar
coating or lip coatipg. Although there are no particular limtations
on the thickness - adhesive | ayer 300 follow ng drying, the

U

dried thickness is erably afl)l east 5 gmand not nore than 30 gm
and is nore prefer at least 10 gmand not nore than 20 gm Wen

t he thickness of the“adhesive |ayer 300 following drying is at | east
5 gmand not nore than 30 gm the adhesive |ayer 11 300 exhibits
good adhesinvfermtls €Ngh Fepreaads al mtegesdfi2duirtggeagwod rel easability
followng irradiation wwth ultraviolet rays or an el ectron beam or
the Iike. [0032j00F31e adhesive |layer 300 is conposed mainly of a base
resin and a curing 5 conponent that cures the adhesive |ayer 300. The
adhesi ve | ayer RZ9emi@yFasmmgontain other optional conponents such as
an antistatic agent and a tackifier. Each of these conponents is
descri bed bel ow in gl@ﬁ_l_l I::.l[ 033] (1) Base Resin 10As the base resin,
conventional resins dg\ 2adhesi ve | ayer conponents such as acrylic
resins, silicone resins and urethane resins can be used, but fromthe
vi ewpoi nts of heat rgsi gnce and cost, the use of an acrylic resin
is preferable. [0034?%; uring @@phponent 15The curing conponent
cures, for exanple, tIJ on irradiation with light. This curing causes
the base resin to be incorporated within a crosslinked structure
of the curing conponent, and as a result, the adhesive strength of

t he adhesi 3 ses, I f conpounds that can be
used as thilﬁgfo{-r@%gbcgfQ%B%E%Igse%‘olﬁr%gﬁlgaﬁ@ﬁ%%hege | ow nol ecul ar wei ght
conpounds havi %0%] | east two pol yneri zabl e carbon-

10 Examples of the polymer-type antistatic agent include polyether/polyolefin block
polymers containing not more than 100 ppm of cations and not more than 100 ppm of
anions based on the weight of the polymer-type antistatic agent. The polymer-type
antistatic agent preferably contains not more than 90 ppm of cations and not more than
90 ppm of anions, and more preferably not more than 80 ppm of cations and not more

15  than 80 ppm of anions, based on the weight of the polymer-type antistatic agent, When
the polymer-type antistatic agent contains not more than 100 ppm of cations and not
more than 100 ppm of anions based on the weight of the polymer-type antistatic agent, -
the adhesive layer 300 is unlikely to be contaminated by ions from the polymer-type

antistatic agent. Further, by ensuring that the cation content is not more than 100 ppm



20 carbon doubl e bonds within each nol ecul e that can generate three
di mensi onal crosslinking upon irradiation with an energy beam such as
ultraviolet rays or an electron beamor the |like. Al though there are
no particular limtations, specific exebr'rpl es of the curing conponent

i nclude trimethylol propane triacryl ate,” tetranethyl ol net hane

tetraacryl at entaerythritol triacrylate, pentaerythrijtal

Lot r ancr vl SRETe GRGR AT 1 Pt o8 (e GPo RSP L3eH{Aediets can be

di pentaerythritol xagcryl ate, 1,4-buytylene glycol 12 diacrylate
1, 6- hexane&ﬁdaveddﬁr§% Pfg‘teél}'e HEng g pdH g trperiurg ptaraRy FuRng tragpeprt and
aromatic or aliphatic urethane acrylates (oligoners) such as

comer ci al hy lkegpn bipstebibaadg xamples efthis palyar-tyneenidstativagent inplustefie éon
acrylates are preferable. [0035] 5 Further, although not a

parti cul ar elutipn-typeiapents which exhipinlgsciomplotiemthap cafventidmalpadpniraypes a
m xture of two or nore curing conponents having different

wei ght - ivesmiyetinapents) had iondieghye.agdiiewhizh soderf@subktahttallymefi@r o, | S
that by using this type of curing conponent, the degree of

crossl i nki Bgarfifled Shé eions eoatised iMthelpolter itypeadiiatiigeancl R sodium
controlled, enabling the pickup properties to be inproved. For
exanpl e, t [¥n§ atd/fRasRfomlBng hid SAnPRIRO AR HhickRIhcRRe SAMRODE al th&ike.

m xture of a first curing conponént, and a second curing conponent
having a | argerrggeght - average nol ecul ar wei ght than that of the
first curing conponent. [0036] Moreover, the curing conponent may

contain a phot i I | AL . j, ki agent or
the 11ke. A phorSpbry rss Adphisd (bler i Bbugdliala 2o O B g BuBhP RS
initiation of t.he | yerization of the curjng.conpo s_of
the phb? opdtitif EsdP YRRk iRt meptfeiitnt SdaRRPSf b afd ATH %
2, 2-di net hoxy-1, 2-di han- |- one, benzophenone, acetophenon
benzoi n, b%‘i‘fﬁﬁ%}‘ﬂc%‘lﬁﬁag?&tﬁéﬁ?mﬁfﬁ%& 2 leash '8%§ﬁé‘?l?aﬁg?f§6‘me§‘§’bb§-gpyl
et her, benzyl diphenyl sulfide, tetranethylthiuram nonosulfide,
20azobi si séfgﬁﬂ?’@l‘?ﬂﬂ%mP’@PrﬁF‘B@Hﬂ13?“6?'3 Qpin and not more than 14.0 g/10 min.
andi a- chl or oant hr agqui none. [0037] . The curing conponent is

pr ef er abl yWagd & MHER of thershmerdfpegntisteticsagetos pideast 1Y gli@imjhanduat not
nore than 200 parts by weight, and nore preferably at | east 50 parts
by wei ght ipare that 1 5% e 0minrany 5@iuptiont ig theypraesssphility pbihe dhgparet 190ogm
wei ght of the base resin. 13 By regulating the anmount of the curing
conponént besuphressedpandealeteribaion althe adhiesike girqnethpeitiid @b esiweriaye 30 bdreved
for the dicing tape 100. [0038] Exanples of the crosslinking agent

i ncl ude epaxyboappatstdoTht miking @omgefths polymer-type antistatic agent is preferably

at least 140°C, more preferably at least 150°C, and still more preferably at least 160°C.,
When the melting point of the polymer-type antistatic agent is at least 140°C, the
extrusion processability of the base layer 200 is more favorable.

20 [0028]

Although there are no particular limitations on the thickness of the base layer 200,
the thickness is preferably at least 50 pm and not more than 300 pm, and is more
preferably at least 80 pm and not more than 200 pm. When the thickness of the base
layer 200 is at least 50 pm and not more than 300 um, the dicing tape 100 exhibits

25  excellent workability during the dicing step and the expanding step.



5i socyanat e- based crosslinlcing agents, nethyl ol -based crosslinking
agents, chel ate-based crosslinking agents, aziridine-based
crosslinking agents, nel am ne-based crosslinlcing agents and

pol yval ent netal chel ate-based crosslinking agents. O these, an

i socyanat ebased crosslinking agent is preferable. [0039] 10There are
no particul ar I@ﬁz tions on the isocyanate-based crosslinking agent,
and exanples in pol yval ent isocyanates such as pol yi socyanate
conmpounds and p i socyanat e, Cc ound triners, terminal isocyanhate
conpound tri nerﬁ‘%%?rginﬁé’aﬂwlal‘ ﬁ%@??‘ﬁ’@ og ﬂ}?d??}ﬁ%‘&*ﬁ%%tpéo‘jé‘{i% $and a
pol yol conpound, and bl ocked polyi socyanate conpounds in which a
terninal | PyesdiRatnd afypicplapelding sisghodisich 3sa qalepdwarpthnd 4 extrpsieniaeldingor
an oxime or the like. [0040] Speci fic exanpl es of pol yval ent

i socyanat etetiedcarcbgngsd. Hewotional grapgiethat mact otithl thevsaigiialod thyeeadhesive layer
2,6-tolylene diisocyanate, 1, 3-xylylene diisocyanate, 1,4-xylylene

di i socyanaBe), saihpsdggriongt graups-od amh inodrovpe cyapafeeably exposed at the surface of

di phenyl net hane- 2, 4' -di i socyanate, 3- 20 net hyl di phenyl et hane

di i socyanathe bafedxpe0iy Fatter,dh bRiecydmptcere theudpEuntter chnitigagE2.00
di cycl ohexyl net hane- 4, 4' -di i socyanate, and di cycl ohexyl nmet hane-2, 4" -

di i socyanah®i théBaHgivE NEeE3002the sBiiide 0P 1R bARY m?@ heois pre@ayRRabieeted to a
selected fromthe group consisting of 2,4-tolylene diisocyanate,

di phenyl metBaRe rdahent@ubs Ay Mt redfttbnn S AR Y iERerdiniaPCyanat e i s
preferable. 25[0041] 14 The crosslinking agent 1s preferably

added in an a”ﬁ%ﬁ&HOf at least 5 parts by weight but not nore than 50
parts by wei ght" per 100 parts by wei ght of the base resin. By
regula%¢n9<h - RTRLAL of the crosslinking agent in this manner,

e

favora pickup pﬁbﬁarties can be achieved for the dicing tape 100.

5[0042] (3) Antistatic en There are n articul ar
linitations on i-}FFeaadgﬁsc‘Yeég?'ﬁri%g 0 per&qypms Qléerfaleé%f §ﬁ?)$%‘£ar}dﬁ8l’ ngGFf act ant s
such as anionicdsurfac aq%ﬁ,,calionLc,surfactants, noni oni ¢ )
sur f act ant SSPUFRPIEFBHBERIEE Pihs Bk BdRadirias stepr Whep fhir adheyalausrs 0Bfs
carbon bl ack, silver, nickel, antinony- 10doped tin oxide and
tin- doped irfediatrdhvish light followingsthe dicingsian. the laysoaflonts agtate hatanpblesife auts
that exhibit no tenperature dependency. Anbng these antistatic
agents, capigens obthesrmioondustar wadgrior therike dobredetached ensilvePriordo péerpfdhmped
i ndi um oxi de are preferable. [0043]
15  dicing tape 100, the adhesive layer 300 is typically protected by a release film.
[0031]
The adhesive layer 300 is formed on one surface of the base layer 200 (see FIG.
1). The resin solution that represents the material for the adhesive layer 300 is usually
applied to the base layer 200 using a coating method such as die coating, curtain coating,
20 gravure coating, comma coating, bar coating or lip coating. Although there are no
particular limitations on the thickness of the adhesive layer 300 following drying, the
dried thickness is preferably at least 5 um and not more than 30 pm, and is more

preferably at feast 10 pum and not more than 20 pm. When the thickness of the adhesive

layer 300 following drying is at least 5 pm and not more than 30 pm, the adhesive layer



(4) Tackifier 15There are no particular limtations on the tackifier,
and exanples of materials that can be used include rosin resins,

t er pene resins, coumarone resins, phenol resins, styrene resins,

al i phatic petroleumresins, aromatic pﬁrol eum resins, and

al i phati c-aromatic copol yner petrol eumfresins. Anmong these, phenol
resins, aliphati.c petroleumresins, aromatic petyo]eumrresins, and

al i phatii c- POt gea%a#’wa? S‘bf‘é‘ﬁﬁloi’llé%ﬁ“r%i‘}b% 8%9%6’?65&5’#]& &laying

[ 0044] <1% Decay Time for Dicing Tape> For the dicing tape 100, the
1% decay tirr?élaé}pn%thalﬁmwar@/mqra@é@etrow,awwm@-typi cally not nore
than 0.15 seconds, preferably not nore than 0.10 seconds, and still
25 nore preferal¥0§2]0. 05 seconds or |ess. The 1% decay time describes
the tine taken for 15 the voltage of the dicing tape 100 to decay
from 5, 000 V t oTBDaduesivr laydré 00 inmnipakeaimm4ioly of hbascabdimeme 4 airthgcay from
-5,000 Vto -50 V. [0045] <Method of Use> 5The net hod of using the

di ci ng 5 apeorifidhestahatenies dye adbesinerhyep 0. Tietddbckive I 36X maPhRo cbligin

di cing tape 100 nay be adhered and affixed to a sem conductor wafer,

and the segihefstianil @bmPendneenbin e anCantisthtit Abeht Ml WitalitdHer CERINRITheRS €CES
using a rotating circular blade. Follow ng cutting, the dicing tape

100 is irr@tﬂhﬁ&n%ﬂsfﬁ%@&rlﬂ%@béﬂoﬁﬁn%taﬁ.he base | ayer 200 with
ultraviolet rays or an electron beamor the like. Follow ng

irradiation vvitfbog e 10 ultraviolet rays or electron beamor the
| i ke, a special-purpose jig is used to expand the dicing tape 100
radi ally tﬁi)‘gagﬁﬁestnhe gaps between the chips to a specified distance,
and the sehv¥conductor devices are then pushed upward usi ng needl es or

the like. The rai sed senm.conduct.or ,devi ces, ar i cked up usin

et o or 't R RE SrRORE DRl SRR o 58T FEnp e sycp os
subsequent |y mounted_or stored on ft tray. 15Besi des the dicing tape
descri bed ¥BYFesiphalisoprgesipranddpehnsresissan be pirg, bpt dom s Miswepsis of

wafer or the like according to the present invention may al so be used
i n el ect r ohgaE Eesiglapre dtcrentde yse of Waswligresids preeferabler a protective
tape for printed circuit boards, and also as a protective filmfor

wi ndow gl ass, d08%Horative marking film and a substrate for drugs

for nedical and hygi ene purposes. 20[ 0046] <Effects of the Present
Enbodi nent €) Curing Component

15 The curing component cures, for example, upon irradiation with light. This
curing causes the base resin to become incorporated within a crosslinked structure of the
curing component, and as a result, the adhesive strength of the adhesive layer 300
decreases. Examples of compounds that can be used as this type of curing component
include low molecular weight compounds having at least two polymerizable carbon-

20  carbon double bonds within each molecule that can generate three dimensional
crosslinking upon irradiation with an energy beam such as ultraviolet rays or an electron
beam or the like. Although there are no particular limitations, specific examples of the
curing component include trimethylolpropane triacrylate, tetramethylolmethane

tetraacrylate, pentaerythritol triacrylate, pentaerythritol tetraacrylate, dipentaerythritol

25  monohydroxy pentaacrylate, dipentaerythritol hexaacrylate, 1,4-butylene glycol



The polyner-type antistatic agent is kneaded into the resin and

di spersed within the base |layer 200. As a result, even if the base

| ayer 200 makes contact with and scrapes agai nst machinery or the

li ke, the polyner-type antistatic agent,is not easily separated
25from t he base | ayer 200. Accordingly, this dicing tape 100 can
inhibit electrica har gi,,ng;:. 16,.i n | e .mannper . repver,..in this
pol yner -t ygléi&a’?]a?? is’F ac %:H%%Ié’g%lf‘ ?r%a#époﬁr%%éﬁ%eagrlyc@ Egﬁa?{y{a%gfm gagﬂl@?téct ¥%s the
antistatic effect i.s |onger an that of convenijonal. antistatic
agents t haPlRiRHC Hsthape ASTHiates L"E’@B‘&?m °§ a5 gupperciatly avaiable plieeesise 100
has good antistatic performance. [0047] 5A dicing tape 100 in which
the MFR vaRerdlatss. Amongdesararethapsacrylatss sremreleralifent is at | east 10.0
g/ 10 m n can suppress any deterioration in processability. Mreover,
a dicing tape 1%@35:h whi ch the MFR val ue of the pol ymer-type
antistatic agent is not nore than 15.0 g/10 m n can suppress any
reducti®dn in thButighedheughsivt @patitulaflinitiondhesiring chmpenenBpréferably

10[ 0048] For the dicing tape 100, the 1% decay tine at an

appl i ed votémgies D@D two dramare curiny enipeaentOhdvingsiffanatsveighavdidee
decay tine describes the tine taken for the voltage of the dicing

tape 100 tmotteGlRywEizhty) ThOREsod bothkGriferette it bRt by Bngd disepd Fculife
voltage to decay from-5,000 Vto -50 V. The dicing tape 100 tends to

exhibit a drieht, HRG@Yred bf@péﬁﬁlﬁﬁ@oﬂﬁ@}’e@ﬁtda@é@_ﬁbﬁﬁ%ﬁﬂ iAdibARESn bAS @
result, the dicing tape 100 is able to better inhibit electrical

char 01 no. L0043l TR loATEly HRR-AEN 4 Ak AOREH oxIB1ll GBRY

mel ting polrnt than con yner-type anti stati

usi ng IS | yner - i I |t .20, Vi i of
Uhe Dald |%yerg°g%t9°ﬁtié{n*g§“§2§%§, %ﬁ?ﬁégﬁﬁéng? g sl volf §1§e§%i#‘¥?y of
t he base | ayer, 200 nore favorable. NMbreover, the occurrence. of

bl cedi ng oFCEBHTAREAATPIITLY Hkg s REIF - seseg Ao cafr BRE Lo et of

i nhi bited. _.EXAMPLES 17 Exanples 1 and 2 according to the

di ci ng t apBefH BE"g FRSPEent i nvention, and Conparative Exanples 1
to 5 are described bel ow. However, the present invention is in no way
limted by thes@oé@]anpl es.

Moreover, the curing component may contain a photopolymerization initiator or a
15  crosslinking agent or the like. A photopolymerization initiator is added to facilitate
initiation of the polymerization of the curing component. Examples of the
photopolymerization initiator include 2,2-dimethoxy-1,2-diphenylethan-1-one,
benzophenone, acetophenone, benzoin, benzoin methyl ether, benzoin ethyl ether,
benzoin isopropyl ether, benzyl diphenyl sulfide, tetramethylthiuram monosulfide,
20  azobisisobutyronitrile, dibenzil, diacetyl and §-chloroanthraquinone.
[0037]
The curing component is preferably added in an amount of at least 20 parts by
weight but not more than 200 parts by weight, and more preferably at least 50 parts by

weight but not more than 150 parts by weight, per 100 parts by weight of the base resin.



[0051] 5 (Exanple 1) <Preparation of Dicing Tape> A material for
form ng the base | ayer 200 was prepared by conbi ning 60 parts by

wei ght of a pol ypropyl ene, 40 parts by weight of a block copol yner
fornmed froma polystyrene segnent repregented by general fornula (1)
and a vinyl polyisoprene 10 segnment represented by general formula

(ot oduct el dabotthe Aubhed Grutios fhak ybrenmipaie skl ™"
1297 10 m REoPYHES sAbreeneB SR SR B T ed under condi L1 ons of
190C and 21.18 N .in accordance with JI'S K7210. 15[ 0052] [Chem cal
Formul a 3] -((}{%¥@$7.-, In formula (1), n represents an integer
of 2 or greater. [0053] 20[ Chem cal Fornula 4] 18 C=Cl12,(2) Cl113 In
formula (2), n Exprpexdiithe arosslintiegjegenbincindeepayy-dated crosfloding] agtits
above material for formng the base | ayer 200 was kneaded in a
bi axi al 5 1isocyanate-based crosslinking agents, methylol-based crosslinking agents, chelate-based
crosslinking agents, aziridine-based crosslinking agents, melamine-based crosslinking
agents and polyvalent metal chelate-based crosslinking agents. Of these, an isocyanate-
based crosslinking agent is preferable.
[0039]
10 There are no particular limitations on the isocyanate-based crosslinking agent,
and examples include polyvalent isocyanates such as polyisocyanate compounds and
polyisocyanate compound trimers, terminal isocyanate compound trimers obtained by
reacting a polyisocyanate compound and a polyol compound, and blocked polyisocyanate
compounds in which a terminal isocyanate urethane prepolymer is blocked with a phenol
15  or an oxime or the like.
[0040]
Specific examples of polyvalent isocyanates that can be used include 2,4-tolylene
diisocyanate, 2,6-tolylene diisocyanate, 1,3-xylylene diisocyanate, 1,4-xylylene
diisocyanate, diphenylmethane-4,4"-diisocyanate, diphenylmethane-2,4'-diisocyanate, 3-
20  methyldiphenylmethane diisocyanate, hexamethylene diisocyanate, isophorone
diisocyanate, dicyclohexylmethane-4,4'-diisocyanate, and dicyclohexylmethane-2,4'-
diisocyanate. Among these, af least one polyvalent isocyanate selected from the group
consisting of 2,4-tolylene diisocyanate, diphenylmethane-4,4'-diisocyanate and

hexamethylene diisocyanate is preferable.

25 [0041]



5 kneader, and the kneaded product was then extruded through an
extruder to prepare a base layer 200 having a thickness of 100 pm

[ 0055] A base resin for the adhesive |ayer 300 was prepared by
conbining 10 parts by weight of a fi rstl4copol ynmer and 90 parts by
wei ght of a second copolyner. As the first 10 copol yner, a copol yner

havi ng a wei ght ~.aver age, .nol ecul ar wej ght . of. 500, 000 abtai ned b

copol yer | 21 ng. TOF FRTEKiTS eEF BRreterRol deH 1a ap ghawe of saishs Pty

wei ght of 2- ethyl hexyl acrylate and 5 parts by wei ght of vinyl
acetate wa¥elghbbt nﬂ%mf’weth%f@ow&s by st hﬁr,m%p@%m weght ofs igibags rasin.

wei ght - aver age nol ecul ar weiﬁght of 300, 000 obt ai ned b%/ co&gl ymeri zing
50 parts bpywesuging die amanhef thespsslinking pgangin this nppaners fagrable iptpisup of
15butyl acrylate, 37 parts by weight of vinyl acetate and 3 parts by
wei ght of grophids combetaklyikvaddfonthe digingttependd9. used. [ 0056] As a curing
conponent for the adhesive |ayer 300, 30 parts by wei ght of each of a
di functfonal urphzine acryl ate having a wei ght-average nol ecul ar

wei ght of 11,000 and a 20 pentafirictional acrylate nonomer having a
wei ght - ave(poatinmliesgbrar wei ght of 500 were prepared per 100 parts by
wei ght of the base resin. As a photopol ynerization initiator for the

adhesive |ayer 3fQe afe ndatRuly iMRADAL of thednBsttid BEMOME- ekamptPinclude

phenyl acet ophenone was prepared per 100 parts by wei ght of the base

resin. As g8l ﬁélsh&}(zisrbgiog.g:%g{éfaétﬂts tcgiﬁmn PREM s, %Rhic 0 act P Mat S PY

wei ght of a polyisocyanat cr c’)jss I nki ng agent was prepared per
100 parts Q%Bl‘lﬁé?érgﬂbrﬂ%tﬁﬁtge};&ﬁa%ﬁn&r?,%o@rdgfs%9§a7rlm?ﬁa£k?§iﬁJ}r,.Sn‘?Jk‘éf %&%3’@5
prepared by endl ng e af orementi‘oned "base resin’ curing c¢onponent,
phot op é)y [ i on i ni.t.iator. .and crossl i nki agent for the _.adhesive
Cayer 00, datdmeBtieq™l b R Pt AR B AL ket 3 agpdeSign
bar coating so.as to forma (ﬁhi ccéness foll ow r;%.dr i ng of Jbg %[nfor
the adhesi F8' PRINOIBHPEAEF d9REICARL 11 BAPRIRES PRt 3REYS £PTO8B Elaflr 5
mnutes to obtain the desired, dicing tape 100. 10[ 0058
silver, antimony-doped tin oxide and tin-doped indium oxide are preferable.
[0043]
(4) Tackifier
15 There are no particular limitations on the tackifier, and examples of materials that
can be used include rosin resins, terpene resins, coumarone resins, phenol resins, styrene
resins, aliphatic petroleum resins, aromatic petroleum resins, and aliphatic-aromatic
copolymer petroleum resins. Among these, phenol resins, aliphatic petroleum resins,
aromatic petroleum resins, and aliphatic-aromatic copolymer petroleum resins are
20  preferable.
[0044]
<1% Decay Time for Dicing Tape>
For the dicing tape 100, the 1% decay time at an applied voltage of +5,000 V is

typically not more than 0.15 seconds, preferably not more than 0.10 seconds, and stil]

25  more preferably 0.05 seconds or less. The 1% decay time describes the time taken for



<Eval uation of Separability of Antistatic Agent> For the

obt ai ned dicing tape 100, the separability of the antistatic agent
was eval uated by the cross-cut nethod, in accordance with JIS K
5600-5-6. In this cross-cut method, a id of cuts was forned in the
dicing tape 100 at 1 mmintervals, a prescri bed 15 tape was

Che. di et ngeapeit e dic %gap R PR IR bt A

Based on the andar d, |\;| ca on 0" was awarded when none of
the grid sgl?é’ro §gq,{;3§ec|‘5xé(3{ (?)qq% Vel assifications 1 to 5" were
awar ded when sone gﬁel i ng occurred V\hen the result of the cross-cut
test was "eval ub0 0", the separability was recorded using the
synbol 0, 20 whereas the synbol x was recorded in all other cases.

[ 0059] <Mpthwdroé8isé* of performing the above eval uation yiel ded a
result of "classification 0" for the cross-cut test perforned on the
di ci ng $ape 100ThéAmethod efusirtg the fieingvaleu canemploy benvestizmulahéthodsy Fof
the antistatic agent in the dicing tape 100 was recorded as 0 (see
Tabl e 251 beleg, the A6ing 696 QD0 mivk 86 bdiRrednhd effixed [ aeaifadiGsnnge:, and
Vol une Resi stance> For the base |ayer 200 prior to provision of the
adhesi ve | gtQemR98ductr dbdtd Mef b@GHE i Fidluall 8 A¥ntl fisMs Hﬁlg%ﬂfo@ﬂﬁgtcircular
apparatus (product nane: Static Decay Meter Mdel 5 4

manuf act ur gtabYrdHR&d &ﬁmme%&%ﬁ%e 108G FrraWBSedUpGA hte%uﬁ% ﬁ'iérbﬁsélgfer

surface resistance and the vol une resi stance. For t e surface

the 2&??2&6‘%’;?&#&%@%’&@ aﬁfe%*‘%%%ﬁr‘e%ﬁ PRemie E@Eoes. %9%4 ¥ <
i ded, fa f

o 5. IS SRR e B Bt DB et Tt

vequar o, _afiine %Je{}gﬁaﬁéﬁﬁéé vaqenbESoRA Dol P iy L e e e, and

bel ow) . [Ooefg_ed\/basur enment of 1% Decay Time> 15Fqr the gbtained

di ci ng t apBeFepicoRdRstor 9o Hers 2R tempusiekunwasd Briegingeles eciBe i cEhagpised
M L-B-81705C. Specifically, a static electrici té decay tine

measur ementeTHpIEPAOTACVIGE Fremake Bprasingtustioroihe Hke fn@rpéwawaeﬂ;ollmmlr
manuf actured by El ectro-Tech System Inc.) was used to apply a
vol t age of piBc@BQand argpsubbesuaittyi mourntedow stod@ oranidaxt he tinme taken for the
vol tage of the dicing tape 100 to decay from5,000 V to 50 V was
neasur &d. Thi s Besides the dicing tape described above, the adhesive tape for processing a
semiconductor wafer or the like according to the present invention may also be used in
electronics applications as a back grind tape or a protective tape for printed circuit boards,
and also as a protective film for window glass, a decorative marking film, and a substrate
for drugs for medical and hygiene purposes.
20 [0046]
<Effects of the Present Embodiment>
The polymer-type antistatic agent is kneaded into the resin and dispersed within
the base layer 200. As a result, even if the base layer 200 makes contact with and scrapes

against machinery or the like, the polymer-type antistatic agent is not easily separated

25  from the base layer 200. Accordingly, this dicing tape 100 can inhibit electrical charging



20 neasurenment was perforned on both the surface of the dicing tape
100 on the side of the base |ayer 200, and the surface on the side of
t he adhesive | ayer 300. [0063] The results of performng the
above neasurenents reveal ed that the 1K%decay time for the surface on
the side of the base |layer 200 was 0.04"seconds, and the 1% decay 21
time for the syrface on_{he side of the adhesive, |layer 300 was 0. Q4
seconds (s8¢ ?@a&“%eﬂ%ﬁo."e{’ efeus po. T%@Bﬁat&agﬁ%@?il%e%faf b 1
Rati o> 5A dicing tape 100 for_ which at |east 7 days had el apsed since
pr epar at i ofhaheenerésdleaantistaic eféeet isdpragse then thagefonventiang) apéstgtigagents that
strength of the bond between the dicing tape 100 and the

sem conducemmohpdlpnerdiaset. Axareailhghe diving@per ¢llhas good antigtatia performance.
tenperature follow ng bonding of the sem conductor wafer (hereafter
referred to as [00é7]'first adhesive strength") was neasured using a
1800 peel test. Mreover, a dicing tape 10100 that had been stored at
40C forsone week diéisg abs 00Miandech the MFRS @i Caisisdl AhervighEintisRiclagefeis
adhesive strength of the bond between this dicing tape 100 and the

sem conduchQbasyeb.0 o/ 1@ thificad Subpes eyl deridfatidh MiprESesdbil P! MRkeover, a
tenperature follow ng bonding of the sem conductor wafer (hereafter

referred tg; ¢ i N

Using & 180 BBPCS03E AR PR VR IR B el R SpRLER AR AR ere
usi ng a unjyersal e ; [ ; A&D
Conpany, Lthés)l §'gr%1tedrslﬁ%:noc; %ﬁpgﬁg gé%%’?gﬁfloﬂgﬁg% ag &R %@p&tedr{%?%? %Q(%f
23C, an arrgli e\r}g) pressure at normal pressure, and a pull speed of 300
mi i n. Th&YE toage val ue of the thus obtained adhesive strength
chart S recor@gggas 20 the adhesive strength (cN 25 m) of the
adhesi | ayer 31 Di ci ng tapes for which the ratio between the
measured first adhesive strength and second adhesive stren_gcth first

adhesi ve st rengfd the dengiapedOfdls {6 deeqvedimg #pn qprliedvoltagsof 75,080 s
not nore than 2.0 were evaluated as 0, and all other dicing tapes
wer e eval uagtaeprgghap 0.15seeands.c Bagel ‘bdeeaydims degeribapthe tiow taken fogthe Holtage
adhesive strength ratio evaluation is 0, |ow nolecular weight 25
conponent soidhe diging tigel W00t dériap duinf 5,008 Y heSbiser thaime take for dimdvalthge to
adhesive strength of 22 the adhesive layer 300 is resistant to
det eri or at deray frexne,080 feo -850 ¥t dthe datingaps I térsipreexdibit eshofterdd@Cay time
15  than conventional dicing tapes. As a result, the dicing tape 100 is able to better inhibit
electrical charging.
[0049]
This polymer-type antistatic agent has a higher melting point than conventional
polymer-type antistatic agents By using this polymer-type antistatic agent, the melt
20 viscosity of the base layer 200 increases, making the extrusion processability of the base

layer 200 more favorable. Moreover, the occurrence of bleeding or contamination by

low molecular weight components is inhibited.

EXAMPLES

25 [0050]



[ 0066] The results of perform ng the above eval uations reveal ed a
first adhesive strength 5 of 160 cN 25 nm and a second adhesi ve
strength of 120 eN 25 mm Accordingly, the evaluation of the adhesive
strength ratio for the dicing tape 1001ras recorded as 0 (see Table 1
bel ow). [0067] <Eval uation of Charge Potential of Sem conductor
Waf er > 10A sem gondyct or fer fr whi.ch static charge had been
removed was bontATRIE LA Sacrgring1a e grie: BRE L0 ol RO o
been renoved, and the charge potential of the sem conductar wafer was
then nmeasufEEPRARYS Bxamesdnie e 4% geferlbﬁ%bﬁfoam Hoyeever, di7oreceRt Igyenfippts in
waf er using a surface potential meter (product name: S | HS,

manuf act ur 8elWeY limiirkbBégsesxempleshe absol ute val ue of the neasured
surface potential was evaluated 15as 0 if | ess than 50 V, eval uated
as Aif at |easfl050 V but |ess than 100 V, and evaluated as x if 100
V or greater. [0068] The result of perform ng the above eval uation
reveal el a(fhampbel)potential for the sem conductor wafer of-6 V.
Accordi ngly, the evaluation of the charge potential of the 90

sem conduckpfepavaficl ofBisingdapeded as 0 (see Table 1 bel ow). [0069]
<Eval uati on o? Fil mProcessability> For the dicing tape 100, if

the external apReAi@HE Gor\eeniNd fhdBhdela it DO®HE BBshréd W GBI 60 parts by
difference in the thickness within al" ki mregion was | ess than 5 p. m

appoar ance st o IO g IR B R oL £t odegaivir AR ERR e
ppear ance 'S . e
or ocessani Yt ea B PRl Ae bt o B R Slod AP e

ggc )li ed 1! S geaglnellil gelgr%ge@tetd%ytggggralt flc]nemlilla kﬂ :Pnrdol(\sepsa?[éf'.jl Q}If \|N|31Ig t ofE> eval uat ed

polyether/polyolefin block polymer (product name: Pelestat 230, manufactured by Sanyo
Chemical Industries, Ltd.) as a polymer-type antistatic agent having an MFR of 12 g/10
min. The MFR measurement was performed under conditions of 190°C and 21.18 N in
accordance with JIS K7210.

15 [0052]

[Chemical Formula 3]

(m
In formula (1), n represents an integer of 2 or greater.

[0053]

20 [Chemical Formula 4]



[0070] 5The result of perform ng the above eval uation reveal ed t hat
t he external appearance of the dicing tape 100 was visually uniform
and the common difference in the thickness within alnkx 1 mregion was
3 1.1m Accordingly, the eval uation of %he filmprocessability was
recorded as 0 (see Table 1 bel ow). [00% ] 10 (Exanple 2) Wth

t he exception of thg Chﬁﬁﬁ descri bed below, a dicing tape 100 was
obtained in the SamCBaifrldz/ras that described for Exanple 1. As one
of the materials for| forming the base |ayer 200, a

pol yet her/ pol yol ef i rRleggk pol yner (product nane: Pelestat 212,
manuf act ured by Sanyp Chéhi cal  KAdustri es, Ltd.) was prepared as a
polymer-type 15 antigfatic agent having an MFR of 12 WG min. [0072]
Usi ng the sanme net ho s>as those described for Exanple 1, this dicing
tape 100 was su%iected to eval uation of the separability of the

anti st at i cImipenula (Densepresershan btegenel Zorghest®- r esi st ance and t he

vol une resi stance, neasurenent of the |% decay tine, 20eval uation of
t he adhesive stf®44t h rati o, evaluation of the charge potential of

t he sem conductor wafer, and evaluation of the filmprocessability.
[0073] The resuThsatione matkeidl far fopdingtthd inse layer 200088 katHied Bid bigialt he
dicing tape 100 according to the present exanple of "classification

0", neafi n@ndaber, MupthRidaBet Sbdidd¥a@hes panaed tirdughQh ckidRicAtdtireiand 4 C
agent was recorded as 0. The surface resistance value for 24 both

surfaces OBaée%ePQ%abﬁ%{eﬂthi%%sy\@@w%-;&Eﬂl fl/square, and the vol une
resi stance was 1. OE+13 The 1% decay tinme for the surface on the

side of the bas®og yer 200 was 0.02 seconds, and the 1% decay tine
for the surface on the side of the adhesive |ayer 300 was 0.02

seconds, The {1436 ANEHAE, SHESNO DG W30, SNUARAITh AL e

second 5 adhesive streng n reforet he

eval uati on of dhesiyve str t atipo,for the .dici,ng tape, 100. was
Caor ded audignt S AN ReP i tats b viefdat 8l debS i e, 2Rpe Rl "5
V, neapjng the evaluatjon of .the charge potential of t )

o C oS el SRalY T Rk EYPER AT s B U AL EOsh A 0.0 g Ed pe
100 was visually unjform and the conmon difference in the thickness
Wit hi n al nRY feRobaResi3ingy9 parts by weight of butyl acrylate, 25 parts by weight of 2-

ethylhexyl acrylate and 5 parts by weight of vinyl acetate was used. As the second
copolymer, a copolymer having a weight-average molecular weight of 300,000 obtained
by copolymerizing 50 parts by weight of 2-ethylhexyl acrylate, 10 parts by weight of
15  butyl acrylate, 37 parts by weight of vinyl acetate and 3 parts by weight of 2-
hydroxyethyl methacrylate was used.
[0056]
As a curing component for the adhesive layer 300, 30 parts by weight of each of a
difunctional urethane acrylate having a weight-average molecular weight of 11,000 and a
20  pentafunctional acrylate monomer having a weight-average molecular weight of 500
were prepared per 100 parts by weight of the base resin. As a photopolymerization

initiator for the adhesive layer 300, 5 parts by weight of 2,2-dimethoxy-2-



10p.m and therefore the evaluation of the filmprocessability was
recorded as O (see Table 1 below). [0074] (Conparative Exanple 1)
Wth the exception of the changes descri bed bel ow, a dicing tape was
obtained in 15 the sane manner as that ,gdescribed for Exanple 1. As
one of the materials for form ng the base | ayer 200, an antistatic

agent (product.n : Electrostrijppe C nuf act pred by Kao

Corpor st 1 oftenr A Fentn S BREERE o (s B HEAT o€ Brdtesticasn 1 neo
t he base | ayer, 200, but s rather a ied to the supface of the base
| ayer 200 8%?6%%’?2‘{“8 2EFM f%f\gﬁ? %@Slﬁﬁ{amﬁ”%f{e Si’dﬁ@é&‘\‘%@h WFOTXBRAL-s
provi ded. 20[0075] Using the sane nethods as those described for
Exanpl e 1, bagsfl srogslisking 2gem avagRecpaigh perckO8 paktpbievaichiafithabase resife
separability of the antistatic agent, neasurenent of the surface

resi stance and [0®7lol une resistance, neasurenent of the 1% decay
time, evaluation of the adhesive strength ratio, evaluation of the
char ge pot ent i alA redin sdietiddSyaenepaoddydl aadingalicaforeardti@wed basztreésim cafing he
filmprocessability. The measurenents of the 25 surface resistance
and t he vokemporers phdtaputemaiitopaitiatr aRdcrossliakiag agent Wreieeadhéseve layer
antistatic agent had been applied to the base | ayer 200. [0076] The

resul ts i ngholdes Aesin@dkikibn (a8 afphied & A6 Base Wdyet BG4 byOdar tRBIng b&hd fSraPe
according to 5the present conparative exanple of "classification 5",

meani ng t hey; @¥alUed iR Afvidd 6t 19RAfR Blel ddhdsiRf1addd 06 3hd edbhGoP gt
was recorded as x. The surface resistance of the surface of the base
| ayer 200 I I ] -0V] s 1. 0E+14
0/ squar e, ?ﬁ%\ﬁgﬁ‘? agtgg@ rf%;%r}g?lg{r%géd %%ﬁm%q%%%s@%gg%gg adcl':vg was 1. 0E+10
Olsquaﬁg, and ttbﬁ @ol ume resistance was 1. 0E+15 Elm The 1% decay
time fof the su g e on the side of 10 the base | ayer 200 was 0. 06
seconds, whereas. no.decay.occurred on the surface on the side of the
adhesi ve Iéé‘é u%’é’ﬁ.Ong@r%gﬂlf%Pyéﬂﬁgglc\f%gegﬁrength val ue was 165 cN 25
mm and the secgnd, adhesi ve strength val ue s 145 cN 25 nm and
therefore the ebfithae tﬁﬁedocﬁcwﬁéapagh%&wpgﬁ%wgq ADe aR{IstatiG ggenk s
dicing tape 100 was recorded as 0. The_charge potential of the
ser conduc PeTualtay hegsss-as methodeiasreR e vEh AR S SOUHS-61 1h s praregi
15 potential of the sem conductor wafer was A The external
appear ancemgthodregril ofiontg wasgermiedon thecliciap taps T¥yatil tym inferdials.teepressribesh
difference in the thickness within al nx Imregion was 2 gm and
t her ef &% e taphewey sibseuently stfickt th ¢hefdi¢ing po tEsaddhdén pegledaway fomrtbiediciag 0
(see Table 1 below). [0077]

tape 100, and the results of the test were classified. Based on the standard, a

"classification 0" was awarded when none of the grid squares was peeled off, and
"classifications 1 to 5" were awarded when some peeling occurred. When the result of
the cross-cut test was "evaluation 0", the separability was recorded using the symbol O,
20  whereas the symbol X was recorded in all other cases.

[0059]

The result of performing the above evaluation yielded a result of "classification
0" for the cross-cut test performed on the dicing tape 100. As a result, the evaluation of
the separability of the antistatic agent in the dicing tape 100 was recorded as O (see Table

25 1 below).



20 (Conparative Exanple 2) Wth the exception of the changes
descri bed below, a dicing tape was obtained in the same nmanner as
that described for Exanple 1. As one of the materials for formng the
base | ayer 200, an antistatic agent (ppgduct nane: Electrostripper
AC, manufactured by Kao Corporation) was prepared. This antistatic
agent was not kR@g d into the base 25l ayer 200, but was rather
applied to both surfaces of the base |ayer 200. 26 [0078] Usi ng

th ' this dici t

was subj ece Mo BLPEERR R RE Rl Yo B R Pole e ant i st ati 67
t, t t f i St dth .

aei st ance, - oAbt nEHE P TSRS Ry oR Pre SRR S Bt

adhesive strength rati,o, evaluation of the charge potential of the
seni conducElgFrfEY decay Hmg mepsireraent gApasttus (RErdurcy s g*é"é"s DstsyiYigter Magsd
measurenents of the surface resistance and the vaol une resistance were
per f or nfed 6 mpnafastuggdryeElesteo-beshi Systam; cd giap used 4ol msawie Bppifase t o

t he base layer 200. [0079] 10The results included a result for the
cross-cut tresistanesanditbe diluing gesistapee. alie drechurfgcetresistinse preagwerment, the
conparative exanple of "classification 5", neaning the eval uation of
t he separ abirface yesafanthieasamtdsated tfordbodigiha surfias of the basgdayead0on Whieh the
surface resistance value for both surfaces of the base |ayer 200 was
1. OE+10 Wégdlrkiee lagaB 00HEe proolddiirant @5d ssitfacecppdie tHis Olcfabtb. Um  The 1%
decay tinme for the surface on the side of the base |ayer 200 was 15
0. 06 seconds, 6fjhe 1% decay time for the surface on the side of

t he adhesive | ayer 300 was 0.06 seconds. The first adhesive strength

val ue yg@s 155 ciyZrsdildlof ?ﬂ@o Ve HERM s RONERE ¥Se i d BAGhN s BEUR¥BR:00

cN 25 mm and therefore e eval uation of the adhesive strength ratio
for the digj YRS Q%% . I

the sem coﬁiP uc %‘?pd\?% erhvvasegagg ) qﬂ‘éﬁ?ﬁ#&ﬁ%@%ﬁ%ﬁ??ﬁ@g%}t Steagée
char ge potent | t em conduct or wafer was A. The externa
appearance“%?L?EER%?Eﬂﬁagﬁ%%%Pﬁﬁgwfacked uniformty, and the common
difference in é@@ ﬁhickness within al mklmregion was 2 p.m and
therefore the PHation of the filmprocessability was recorded as O

(see Table 1 below). [0 28% 25. (Conparative Exanple 3) 27 Wth
t he exceptf%ﬁﬁ%ﬁm?%%oﬁﬁg 24EERE” ped bel ow, a dicing tape was

obtained in the sanme manner as that described for Exanple 1. An

anti st &tic agenforisohiygned digie faped A thy 1% Hecaydime wa measyed HAcaTAyCe he
base layer 200. In other words, the dicing tape was not subjected to
any anti st &ith MIL-B-&1 /5t  Spepidiodly), a static electricity decay time measurement apparatus

(product name: Static Decay Meter Model 406C, manufactured by Electro-Tech System,
Inc.) was used to apply a voltage of 5,000 V to the dicing tape 100, and the time taken for
the voltage of the dicing tape 100 to decay from 5,000 V to 50 V was measured. This
20  measurement was performed on both the surface of the dicing tape 100 on the side of the
base layer 200, and the surface on the side of the adhesive layer 300.
[0063]
The results of performing the above measurements revealed that the 1% decay

time for the surface on the side of the base layer 200 was 0.04 seconds, and the 1% decay



Usi ng the sanme net hods as those described for Exanple 1, this dicing
tape was subjected to neasurenent of the surface resistance and the
vol une resistance, neasurenent of the 1% decay tine, evaluation of
the adhesive strength ratio, evaluatiopjof the charge potential of

t he sem conductor wafer, and evaluation of the film 10

processabi .t n ratiyv anple. 3, I Ci had
ot been strde bl FHORR, MR PR IE R 0 AP bt Ry aRB e
separabilib& OL the antistatic agent was not perforned. [0082] The
results i nét'iléd a surface resistance value for both surfaces of the
base | ayer 15200 of 1.0E+14 CZ/ square, and a vol une resistance val ue
of 1.0E+16 Om Kﬂﬁﬁecay occurred on either the surface on the side of
t he base | ayer 200, or the surface on the side of the adhesive |ayer
300. The frEvatuatighespdbestierdregsth Ratibtie was 170 cN 25 nm and the
second adhesi ve strength value was 165 cN 25 nm and therefore the
eval uat$ on of tAdicnhtest V&) Bt whithahlersiVideyslod ctapeeddince prepempen w80 was
recorded as 0. The charge potential 20 of the sem conductor wafer was
- 245 V, nebaided td henmssmiducds witenf THehdhasharsgengioofthé bald etwédnehe dicing
sem conductor wafer was x. The external appearance of the dicing tape
100 was Vi &Faﬂ b ardnhé SniTvordnetof Wefef stereandihf foe L@ RGAutEI Lt hbBend hi ckness
within almxklmregion was 2 jam and therefore the eval uation of the

film proceggpRiairt %1088 WA RS eficof@Rof FKE (HerbBk PN erred 36 OBS]
28 (Conparative Exanple 4) Wth the exception of the change

Cha o RS AR LIS R PR,
ase | gyer %@(98 11%? e ét&%@g{ @;?gﬁﬁ%g?e‘ék s ?a% P@S ! é:gftcba;@eggé&n(&u@ﬂf\wm?

prepared 5(product nane: manu nyo em ca

| nd [ d.). .[0084 [ he.sarm h h

dosori bed_ PETERT & aone gt reh o hesp s dens o 48 s cva uat i on
of the separabilitx of . t ant%;t?tig_a ent, neasurenent ?f t he
surface reSTRFUREEOLKHCE HEFT SBPCIRG 1978 MUPUFRYE NOTRAL STHRSHREWE IJIOW R 1%

decay tine, 10eval uation of the adhesive strength ratio, eyaluation
of the chaPyuingstdhasemicosdugteravaferersaitalseiomedigpethe "srandydesist i on of
the filmprocessability. [0085] The results included a result for the
cross-cut stesgthdhwasiadsognesswgd naipsa A8Edeg 8y to t he present
conparative exanple of ''classification 0", neaning the eval uation of
t he 15 f0065]

The 180° peel test was performed using a universal tester (product name:
Tensilon, manufactured by A&D Company, Ltd.) under conditions including an ambient
temperature of 23°C, an ambient pressure at normal pressure, and a pull speed of 300
mm/min. The average value of the thus obtained adhesive strength chart was recorded as
20  the adhesive strength (cN/25 mm) of the adhesive layer 300. Dicing tapes for which the

ratio between the measured first adhesive strength and second adhesive strength (first
adhesive strength / second adhesive strength) was at least 0.5 but not more than 2.0 were
evaluated as O, and all other dicing tapes were evaluated as x. In the case of a dicing
tape 100 for which the adhesive strength ratio evaluation is O, low molecular weight

25  components are unlikely to bleed from the base layer 200, and the adhesive strength of



15separability of the antistatic agent was recorded as 0. The surface
resi stance value for both surfaces of the base | ayer 200 was 1. 0E+10
12/ square, and the volune resistance was 1. 0E+12 gm The 1% decay
time for the surface on the side of thg base |ayer 200 was 0.04
seconds, and the 1% decay ti me for the surface on the side of the
adhesi ve | ds, . .The first % ngt h

val ue was @%%ﬁh%@%%&%& Tl S{Sﬁ’]glp{s%ed?%en “’%81‘ Y ré%f?e\?ét%gﬁgr gtngitl ﬁg val ue was
55 cN 25 and th ore the evaluation of the adhesive strength
ratio for %e g‘E PI“S‘{O([Sépe 100 was recorded as x. The charge potenti al
of the sem conductor wafer was -23 V, neaning the evaluation of the
charge potenti AP0 t he seniconductor wafer was 0. The external
appearance of the dicing tape 100 was visually uniform and the
conmon di f f er enble resvits REparfarsingdbsabave pyatuatippsaetepladadirstradhesivestrengh
gm and therefore the evaluation of the filmprocessability was

recor ded asf IB0(ch¥2S Munrnd akedvatl @dhesive strengt GUIZO]cN(Xarma atordmghx thepl e
5) 5Wth the exception of the change descri bed below, a dicing tape
was obt ai nedluation bfshs adtesinestrapsthastid foathedidag tape 00 wiis reoadagal 8 Al(sed\s
one of the materials for form ng the base |ayer 200, an antistatic
agent havi nglanbdlb).of 7 g/ 10 nm was prepared (product nane: Pel estat
VH2, manufactured by Sanyo Chenmical Industries, Ltd.). [0087] 10Usi ng
t he same net hodgg t hose described for Exanple 1, this dicing tape
was subjected to evaluation of the separability of the antistatic

agent, neasgi,RIRRA oPéh&E@%&%ﬂaﬁ%e&é%%ﬁh&QF@ aftpd the vol ume

resi stance, neasuremnment t1me, evaluation of the

dh t i i . I
s e St SN0 bt A ) e BAL L e
15[ 0088] The .esu

di ci ng t apQ %Bg Jﬁ‘? bé’q]%"‘?ﬁ" %I?Seaégs ar@Bhﬁ‘g?é&F?@ggvgi’aaﬁ%ﬂee%?rge pg&nt&aqe

"classific on Q", .neani t he eval uati of .t he s rabi.lity of the
antistati cagéb%?ﬁmee@% VoSt meapisd A A detaes oD SR BOPH Pt f or
both surfaces of_the base | ayer 200 was 1.0E+10 O/square, and the

vol unme r esfusstfdhsateppsing eer@ze ptentiah metes nredug nam e LS, mampéactured
surface on the side of the base |layer 200 was 0.04 seconds, and the

| % decay tDhRUINFSensias)s The alesslusnvalpeofshemerstredsarfasg petentjal Wag gesluatah
was 0.04 seconds. The first adhesive strength value was 165 cN 25 mm
and t h seasdhif lesd iSOV, svaluaigt & & Hlat astd§ VIBO leshiftas 189V, anddevaluated
therefore the evaluation of the adhesive strength ratio for the
di ci ng t ape xLH000WSwrgerter.ded as 0. The charge potential of the
25sem conduct or wafer was -18 V, neani ng the eval uation of the charge
potential of tHeo68)
The result of performing the above evaluation revealed a charge potential for the
semiconductor wafer of -6 V. Accordingly, the evaluation of the charge potential of the
20  semiconductor wafer was recorded as O (see Table 1 below).
[0069]
<Evaluation of Film Processability>
For the dicing tape 100, if the external appearance was visually uniform and the

common difference in the thickness within a 1 m x 1 m region was less than 5 um then

25  the film processability was evaluated as O, if the external appearance was visually



30 sem conductor wafer was 0. The external appearance of the dicing
tape 100 | acked uniformty, and the common difference in the
thickness within almx Imregion was 7 pm and therefore the
eval uation of the filmprocessability ?%s recorded as A (see Table 1
bel ow). 5[0089] [Table 1] 31 4l NEssoo wildOOOOOOK<1nuWV

| cuonpuooi Eullji?onn‘]but thepc%%lrr?o% &Qﬁc% 11'(1) th% thlgﬂmesslwghin almx 1 mregion was 5 pm

or greater then the film processability was evaluated as A, and if the external appearance
lacked visual uniformity then the film processability was evaluated as x.

[0070]

5 The resuit of performing the above evaluation revealed that the external
appearance of the dicing tape 100 was visually uniform, and the common difference in
the thickness withina 1 m x 1 m region was 3 um. Accordingly, the evaluation of the
film processability was recorded as O (see Table 1 below).

{0071]

10 (Example 2)

With the exception of the change described below, a dicing tape 100 was obtained
in the same manner as that described for Example 1. As one of the materials for forming
the base layer 200, a polyether/polyolefin block polymer {product name: Pelestat 212,
manufactured by Sanyo Chemical Industries, Ltd.) was prepared as a polymer-type

15  antistatic agent having an MFR of 12 g/10 min.

[0072]

Using the same methods as those described for Example 1, this diciﬁg tape 100
was subjected to evaluation of the separability of the antistatic agent, measurement of the
surface resistance and the volume resistance, measurement of the 1% decay time,

20 evaluation of the adhesive strength ratio, evaluation of the charge potential of the
semiconductor wafer, and evaluation of the film processability.

[0073]

The results included a result for the cross-cut test on the dicing tape 100
according to the present example of "classification 0", meaning the evaluation of the

25  separability of the antistatic agent was recorded as O. The surface resistance value for
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both surfaces of the base layer 200 was 1.0E+11 Q/square, and the volume resistance was
1.0E+13 Qm. The 1% decay time for the surface on the side of the base layer 200 was
0.02 seconds, and the 1% decay time for the surface on the side of the adhesive layer 300
was (.02 seconds. The first adhesive strength value was 150 ¢N/25 mm, and the second
adhesive strength value was 110 ¢N/25 mm, and therefore the evaluation of the adhesive
strength ratio for the dicing tape 100 was recorded as O. The charge potential of the
semiconductor wafer was -4 V, meaning the evaluation of the charge potential of the
semiconductor wafer was O. The external appearance of the dicing tape 100 was visually
uniform, and the common difference in the thickness within a 1 m x 1 m region was 3
um, and therefore the evaluation of the film processability was recorded as O (see Table
1 below).

[0074]
(Comparative Example 1)

With the exception of the changes described below, a dicing tape was obtained in
the same manner as that described for Example 1. As one of the materials for forming
the base layer 200, an antistatic agent (product name: Electrostripper AC, manufactured
by Kao Corporation) was prepared. This antistatic agent was not kneaded into the base
layer 200, but was rather applied to the surface of the base layer 200 opposite the surface
on which the adhesive layer 300 is provided.

[0675]

Using the same methods as those described for Example 1, this dicing tape was
subjected to evaluation of the separability of the antistatic agent, measurement of the
surface resistance and the volume resistance, measurement of the 1% decay time,
evaluation of the adhesive strength ratio, evaluation of the charge potential of the

semiconductor wafer, and evaluation of the film processability. The measurements of the
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25
surface resistance and the volume resistance were performed in a state where the
antistatic agent had been applied to the base layer 200.
[0076]
The results included a result for the cross-cut test on the dicing tape according to
5  the present comparative example of "classification 5", meaning the evaluation of the
separability of the antistatic agent was recorded as x. The surface resistance of the
surface of the base layer 200 on which the adhesive layer 300 is provided was 1.0E+14
{}/square, the surface resistance of the opposite surface was 1.0E+10 {/square, and the
volume resistance was 1.0E+15 Q@m. The 1% decay time for the surface on the side of
10 the base layer 200 was 0.06 seconds, whereas no decay occurred on the surface on the
side of the adhesive layer 300. The first adhesive strength value was 165 cN/25 mm, and
the second adhesive strength value was 145 ¢N/25 mm, and therefore the evaluation of
the adhesive strength ratio for the dicing tape 100 was recorded as O. The charge
potential of the semiconductor wafer was -78 V, meaning the evaluation of the charge
15  potential of the semiconductor wafer was A. The external appearance of the dicing tape
100 Jacked uniformity, and the common difference in the thickness withina Il mx 1m
region was 2 um, and therefore the evaluation of the film processability was recorded as
O (see Table 1 below).
[0077]
20  (Comparative Example 2)

With the exception of the changes described below, a dicing tape was obtained in
the same manner as that described for Example 1. As one of the materials for forming
the base layer 200, an antistatic agent (product name: Electrostripper AC, manufactured
by Kao Corporation) was prepared. This antistatic agent was not kneaded into the base

25  layer 200, but was rather applied to both surfaces of the base layer 200.
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[0078]

Using the same methods as those described for Example 1, this dicing tape was
subjected to evaluation of the separability of the antistatic agent, measurement of the
surface resistance and the volume resistance, measurement of the 1% decay time,
evaluation of the adhesive strength ratio, evaluation of the charge potential of the
semiconductor wafer, and evaluation of the film processability. The measurements of the
surface resistance and the volume resistance were performed in a state where the
antistatic agent had been applied to the base layer 200.

[0079]

The results included a result for the cross-cut test on the dicing tape according to
the present comparative example of "classification 5", meaning the evaluation of the
separability of the antistatic agent was recorded as X. The surface resistance value for
both surfaces of the base layer 200 was 1.0E+10 Q/square, and the volume resistance was
1.0E+15 @m. The 1% decay time for the surface on the side of the base layer 200 was
0.06 éeconds, and the 1% decay time for the surface on the side of the adhesive layer 300
was (.06 seconds. The first adhesive strength value was 155 ¢N/25 mm, and the second
adhesive strength value was 60 ¢cN/25 mm, and therefore the evaluation of the adhesive
strength ratio for the dicing tape 100 was recorded as x. The charge potential of the
semiconductor wafer was -53 V, meaning the evaluation of the charge potential of the
semiconductor wafer was A. The external appearance of the dicing tape 100 lacked
uniformity, and the common difference in the thickness within a I m % 1 m region was 2
um, and therefore the evaluation of the film processability was recorded as O (see Table
1 below).

[0080]

(Comparative Example 3)
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With the exception of the change described below, a dicing tape was obtained in
the same manner as that described for Example 1. An antistatic agent was not used as
one of the matenials for forming the base layer 200. In other words, the dicing tape was
not subjected to any antistatic treatment.

[0081]

Using the same methods as those described for Example 1, this dicing tape was
subjected to measurement of the surface resistance and the volume resistance,
measurement of the 1% decay time, evaluation of the adhesive strength ratio, evaluation
of the charge potential of the semiconductor wafer, and evaluation of the film
processability. In Comparative Example 3, because the dicing tape had not been
subjected to any antistatic treatment, an evaluation of the separability of the antistatic
agent was not performed.

[0082]

The results included a surface resistance value for both surfaces of the base layer
200 of 1.0E+14 Q/square, and a volume resistance value of 1.0E+16 Qm. No decay
occurred on either the surface on the side of the base layer 200, or the surface on the side
of the adhesive layer 300. The first adhesive strength value was 170 ¢N/25 mm, and the
second adhesive strength value was 165 ¢cN/25 mm, and therefore the evaluation of the
adhesive strength ratio for the dicing tape 100 was recorded as O. The charge potential
of the semiconductor wafer was -245 V, meaning the evaluation of the charge potential
of the semiconductor wafer was X. The external appearance of the dicing tape 100 was
visually uniform, and the common difference in the thickness within a 1 m x 1 m region
was 2 um, and therefore the evaluation of the film processability was recorded as O (see
Table 1 below).

[0083]
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(Comparative Example 4)

With the exception of the change described below, a dicing tape was obtained in
the same manner as that described for Example 1. As one of the materials for forming
the base layer 200, an antistatic agent having an MFR of 30 g/10 min was prepared

5 (product name: Pelestat 300, manufactured by Sanyo Chemical Industries, Ltd.).

[0084]

Using the same methods as those described for Example 1, this dicing tape was
subjected to evaluation of the separability of the antistatic agent, measurement of the
surface resistance and the volume resistance, measurement of the 1% decay time,

10 evaluation of the adhesive strength ratio, evaluation of the charge potential of the
semiconductor wafer, and evaluation of the film processability.

[0085]

The results included a result for the cross-cut test on the dicing tape according to
the present comparative example of "classification 0", meaning the evaluation of the

15  separability of the antistatic agent was recorded as O. The surface resistance value for
both surfaces of the base layer 200 was 1.0E+10 Q/square, and the volume resistance was
1.0E+12 @m. The 1% decay time for the surface on the side of the base layer 200 was
0.04 seconds, and the 1% decay time for the surface on the side of the adhesive layer 300
was 0.04 seconds. The first adhesive strength value was 140 ¢N/25 mm, and the second

20  adhesive strength value was 55 ¢cN/25 mm, and therefore the evaluation of the adhesive
strength ratio for the dicing tape 100 was recorded as X. The charge potential of the
semiconductor wafer was -23 V, meaning the evaluation of the charge potential of the
semiconductor wafer was O. The external appearance of the dicing tape 100 was visually

uniform, and the common difference in the thickness within a 1 m * 1 m region was 3



-Hsi iva2u opnspuy Z1 Z1 i i | CE 4ua2c opel spuv Pel estat 230

(manuf actured by Sanyo Chem cal Industries, Ltd.) Pclestat 212
(manuf actured by Sanyo Chem cal Industries, Ltd.) Electrostripper AC
(manuf actured by Kao Corporation) Eleebgostripper AC (manufactured by
Kao Cor porati on)

pm, and therefore the evaluation of the film processability was recorded as O (see Table
1 below).

[0086]
(Comparative Example 5)

5 With the exception of the change desertbed below, a dicing tape was obtained in
the same manner as that described for Example 1. As one of the materials for forming
the base layer 200, an antistatic agent having an MFR of 7 g/10 min was prepared
(product name: Pelestat VH2, manufactured by Sanyo Chemical Industries, Ltd.).

[0087]

10 Using the same methods as those described for Example 1, this dicing tape was
subjected to evaluation of the separability of the antistatic agent, measurement of the
surface resistance and the volume resistance, measurement of the 1% decay time,
evaluation of the adhesive strength ratio, evaluation of the charge potential of the
semiconductor wafer, and evaluation of the film processability.

15 [0088]

The resuits included a result for the cross-cut test on the dicing tape according to
the present comparative example of "classification 0", meaning the evaluation of the
separability of the antistatic agent was recorded as O. The surface resistance value for
both surfaces of the base layer 200 was 1.0E+10 Q/square, and the volume resistance was

20 1.OE+12 Qm. The 1% decay time for the surface on the side of the base layer 200 was
0.04 seconds, and the % decay time for the surface on the side of the adhesive layer 300
was 0.04 seconds. The first adhesive strength value was 165 ¢cN/25 mm, and the second
adhesive strength value was 130 cN/25 mm, and therefore the evaluation of the adhesive
strength ratio for the dicing tape 100 was recorded as O. The charge potential of the

25  semiconductor wafer was -18 V, meaning the evaluation of the charge potential of the



| Pel estat 300 (manufactured by Sanyo Chemical Industries, Ltd.)
Pel estat VH2 (manufactured by Sanyo Chem cal Industries, Ltd.)
| umul eau wage opnspuy Kneaded into base | ayer Kneaded into base |ayer
Applied to one surface of base |ayer BOApplied to both surfaces of
base | ayer |1No treatnent Kneaded into base | ayer
semiconductor wafer was O. The external appearance of the dicing tape 100 lacked
uniformity, and the common difference in the thickness withina 1 m % 1 m region was 7
pm, and therefore the evaluation of the film processability was recorded as A (see Table
1 below).
5 {0089]

[Table 1]
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151 NDUSTRI AL APPLI CABI LI TY [0091] The adhesive tape for processing a
sem conductor wafer or the |ike according to the present invention is
capabl e of inhibiting electrical charging in a stable manner.
20DESCRI PTI ON OF THE REFERENCE SI GNS [8992] 100: Adhesive tape for
processi ng a sem conductor wafer or the“like (D cing tape) 200: Base
| ayer 300: Adheﬁﬁﬁﬁllayer 33 CLAIMS 1. An adhesive tape for
processing a se nductor wafer or the |ike, the adhesive tape
conprising: 5a base |ayer, and an adhesive |ayer forned on the base

| ayer, wherei n Inthe digingdanss | QRaqeasding te Sxpmplee s and 2.0k HE deenysionrcfar the
that cures the adhesive | ayer, the base |layer is conposed nmainly of a
resi n i nt oswiface hn thepileydthe-hagpleya 200 sndithe d Yadpeny tiha Sorlieesurfaceatbd,

and 10t he pol yner-type antistatic agent has a nelt nmass flow rate
(MFR), neaside efithe ndtesivetysid08mestt beth adi hbenkandf,041206hdawid 2He &8lubtiom
accordance wth JI'S 1(7210, of at least 10.0 g/10 mn and not nore

than 150 géf thO sdparabilitZof the atikieig iayent ! tBPevahQtioR b PG Sdtickide Strength ratio, the
sem conductor wafer or the like, the adhesive 15tape conprising: a
base | ayer evaiihoR Bf e B2 FotbrMPsf thOSHRELRINcb R aRARR thONRlvati¥hES BE N
film processability were all O. In contrast, in the dicing tapes according to Comparative
Examples 1 to 3, the 1% decay time for the surface on the side of the base layer 200 and
the 1% decay time for the surface on the side of the adhesive layer 300 both exceeded
10 0.04 seconds. Further, in the dicing tapes according to Comparative Examples 1 to 5, at
least one of the evaluation of the separability of the antistatic agent, the evaluation of the

adhesive strength ratio, the evaluation of the charge potential of the semiconductor wafer

and the evaluation of the film processability was either A or x.

15 INDUSTRIAL APPLICABILITY
[0091]
The adhesive tape for processing a semiconductor wafer or the like according to

the present invention is capable of inhibiting electrical charging in a stable manner.

20 DESCRIPTION OF THE REFERENCE SIGNS
[0092]
100: Adhesive tape for processing a semiconductor wafer or the like (Dicing tape)
200: Base layer

300: Adhesive layer



t he adhesive | ayer conprises a curing conmponent that cures the
adhesive |l ayer, the base layer is conposed mainly of a resin in which
a polyner-type antistatic 20 agent has been di spersed, and t he
pol ymer-type antistatic agent has a ne ? mass flow rate (MFR)
measur ed under measurenment conditions 0f 190C and 21.18 N in
accordance with JI'S K7210, of at |ea éAﬁﬁ 0 g/10 mm and not nore than
15.0 g/10 mn. 34 3. The adhesive tag § processi ng a sem conduct or
wafer or the |ike according to claiml1l or 2, wherein a 1% decay tine
at an applied voltage of 5,000 Vis not nore than 0.15 seconds. 5

4. The adhesi ve tape for processing a sem conductor wafer or the |ike
accordi ng to cl4pashesiye tape fopneeeersinga sasleqndyctpiowafer arfthe ke, the adhesive

pol ymer-type antistatic agent is at |east 140C. 5. The adhesive tape
for procest@baeemprsats: conduct or wafer or the like according to 10claim
1 or 2, wherein the resinis a mxture of a pol ypropyl ene and an

el aston®er. 6. dbmechgbgsnd/e tape for processing a sem conductor wafer
or the like according to claim1l or 2, wherein the resin is a mxture
of a pol yet hyl eneadhedivelaye lfasiedmarhe tdbd lafrewaetbi@si ve tape for
processi ng a sem conductor wafer or the |ike according to claim1l or

2, wherein the ({ehHBike layBCeotrisss @édrﬁg%&%ﬁ&neﬁpﬂﬂﬁﬁjufb% ROIdhBR¥ Safdpan
100 ppm of cations and not nore than 100 ppm of anions based on a
wei ght of the phkyRNayey R&oARbANMiAG oYy into which a polymer-type antistatic
agent has been kneaded, and
10 the polymer-type antistatic agent has a melt mass flow rate (MFR), measured

under measurement conditions of 190°C and 21.18 N in accordance with JIS K7210, of

at least 10.0 g/10 min and not more than 15.0 g/10 min.

2. An adhesive tape for processing a semiconductor wafer or the like, the adhesive
15 tape comprising:
a base layer, and
an adhesive layer formed on the base layer, wherein
the adhesive layer comprises a curing component that cures the adhesive layer,
the base layer is composed mainly of a resin in which a polymer-type antistatic
20  agent has been dispersed, and
the polymer-type antistatic agent has a melt mass flow rate (MFR), measured
under measurement conditions of 190°C and 21.18 N in accordance with JIS K7210, of

at least 10.0 g/10 min and not more than 15.0 g/10 min.
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34
3. The adhesive tape for processing a semiconductor wafer or the like according to
claim 1 or 2, wherein a 1% decay time at an applied voltage of 5,000 V is not more than

0.15 seconds.

4. The adhesive tape for processing a semiconductor wafer or the like according to
claim 1 or 2, wherein a melting point of the polymer-type antistatic agent is at least

140°C.

5. The adhesive tape for processing a semiconductor wafer or the like according to

claim 1 or 2, wherein the resin is a mixture of a polypropylene and an elastomer.

6. The adhesive tape for processing a semiconductor wafer or the like according to

claim 1 or 2, wherein the resin is a mixture of a polyethylene and an elastomer.

7. The adhesive tape for processing a semiconductor wafer or the like according to
claim 1 or 2, wherein the polymer-type antistatic agent contains not more than 100 ppm
of cations and not more than 100 ppm of anions based on a weight of the polymer-type

antistatic agent.



