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1 DESCRI PTI ON WAFER- DI CI NG ADHESI VE TAPE AND METHOD
OF PRODUCI NG CHI PS USI NG THE SAME 5 TECHNI CAL FI ELD
The present invention relates td a waf er - di ci ng
adhesi ve tape and a nethod of producing chips using
the sane. 10 BACKGROUND ART In recent years,

sem conduct or- chi ps have been remarkably evolved to
thin-filmed and snaller-sized chips. In particular, in
the case of IC cards, such %ﬁﬁﬁ cards and snart
cards, in which seniconducgﬁﬁsq ch?%% are enbedded,

t he sem conduct or chips each require a thickness of

100 pmor less. As those 15 demands will increase in
t MIAFEFUIECING ALH RS BEAREhaND: Me Tide0 OF @RODE GANG/EHIPS

-fi nd.smal | -si zed chi ps increase nmuch nore.

%&éhﬁﬁg§2@ﬁ%tor chi ps can be obtai ned by
processing a sem conductor wafer into a thin film
havi ng a predeterm ned thickness by a back- grinding

PrOTRISRICALGWEND process, or the |ike, and then
supporting and fixing the 20 sem conductor wafer wth

a di ci ng heapresent inkentiork eglates| tb emeafebyliaihg pphegjveitape and a
di ci process. Supsequently, when the dicing tape has
am%tﬁggﬁlpéo%‘é%Pblé q‘l%ﬁ‘@oﬁrﬁef adi ation-curabl e

type, the chips are transferred to a pick-up process
after irradiating with radiation, such as ultraviol et

r ®FCIOCGREDIERTY ARTbeans, and then nounted on a | ead
frame or the like after passing through pick-up and
die- 25 Efbmﬂﬁnﬁgepfswégs@@?dmoracmm hage beemn h@ﬂatﬂmbéy evolved to

R b B e T, o
S%rﬁBﬂﬂé&HQraan%rt %Pcﬂsé% whidH @oﬂQSCWf'Ié %h;ps are embedded,

supporting and fixin sem co ctor

ditted sgmioridaptnr dﬁlpstémﬁ’l cREAre hEress dfheotzlrﬁ@e teés. As those
set to a rotational frequency of several tens of
t RESANESVH pasreasappitediutiieetanassuned thad the agedeaifern the above

hﬁ"n’iﬁufﬁﬂae&ta{n%ns%ailpgazted chips increase much more.

Those semiconductor chips can be obtained by processing a
semiconductor wafer into a thin film having a predetermined thickness by a back-
grinding process, etching process, or the like, and then supporting and fixing the
semiconductor wafer with a dicing tape or the like, followed by chipping with a
dicing process. Subsequently, when the dicing tape has a removable adhesive
layer of a radiation-curable type, the chips are transferred to a pick-up process
after irradiating with radiation, such as ultraviolet rays or electron beams, and
then mounted on a lead frame or the like after passing through pick-up and die-
bonding processes.

Of a series of the above processes, for the dicing process, a general
method is a blade-cutting system involving cutting a semiconductor wafer with a

dicing blade while supporting and fixing the semiconductor wafer with a dicing
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by receiving considerable cutting resistance. In sone
cases, the blade may have an increased surface
tenperature of about 100C. In ggheral, when the wafer
is 5 fully cut off, depending on circunstances, the
base filmof the tape can be also cut off with a

bl ade and thus a part of the base filmcan be nolten
by heat of the blade. As a result, there is a case

g 4 PCASU A DRTAS, |5 03 BT ooyt sovera

f agnexpiuant epmas tpp r@ﬂﬁu%fee%grﬂh@s"tf@ tﬂﬁﬁé %Iiﬁhﬁ@éjfrictlonal heat
there is a possi b| lity of | eading to trouble in

sulysregasing opnsiddrabtl ogtting nesibimncas én ebma ctdueskthaajlade may have

as before, eve i f filamentous dici ng wast e has been .
géfengieasedieiagedpawesstufael @*é@\létr%{lq n Ingengralt ween the wafer is

e t Chl Far..this

O3 ko B b B S i e i
vvncrueoﬁwm A0/ RN ALPaRRAEe b'é'@é‘@"}fﬁrcantﬂéemoiten by heat of the
formation of a wafer into a thin filmin recent years

t doteatde. t As al reeuit ftheearisna oase thatifilgneatsus diding wase: is generated and
enerat(zd even on the surface of the wafer, causin

t FEOPPYAHECRLNe Frtese Rale R BeRiBe Whes, &sraayle, the waste
F%rdh[eﬂﬂfs %%H%@@Foc?eohé{émﬁe?#%ha ?oé& uﬂ@ & Ig%wEg%e/ éro?x[ole in

processi n enov

agabgeqlseramﬁke pan@inga |6RBS Satd BRadnBRSEES é%@ﬁﬁe DRENif
proposed (see, for exanple, JP-A-5-211234 ("JP-A

némemeﬁaﬁiﬁ!m@wazm bablbeehwwa@iadett@ pegreatof the generation is to
addi t | roposed a net hod

P SERb R i8S o ShS Eisst e Fay ahs fes o dap Byt o fear of
e'f?dﬁ ReaaLoR 19@%58056|hp"asarﬁgnféﬂﬁgd Qbup tth}NEUéI’ bk formation

an adheS|ve sheet for d

viokaaedfasinte althyefiinbint reneht yenrk hendmgealliow Mabsttoud Bicing waste
exanpl e, JP-A-2003-7646). However, in the forner, the
bis Be genprated @venvan heaSusfaseeofihaarafar, kagsingshe trouble as

dition, and thus it is not necessarily
ﬁ%@ﬁéﬁ@%ﬁ%ﬁ PR RIS of the vvafer is in the
range ofol{Hd RERId bﬁ§c§ y r i
hand, t hg bl ade does nglpbcggzhﬁgégkggeaft ?r&t: mg a water in
nwhiatca dembvahieladkestiecagaés app e oh a érbb@mmmbase film has

di:'ci ng waste @y fusion of the tape due to the heat of
t REEHPHROSR {96 seRrHRie) Hhove: 26&8&14§JF’|A igagsdmexamined

h t k. as
NS Rk PR AR YES |t S6¥. B By metnon
| @V@fvmdﬁﬁdrﬂﬁﬁy?ﬁ v@to@ﬁbsﬂﬁ%% Hgashed BYyan EAdi8y BRWAEHY a base film
cutting waste may be
and confining the cut in an adhesive sheet for dicing by dicing up to the
viscoelastic layer but not to the base film (see, for example, JP-A-2003-7646).
However, in the former, the base film is cut with a blade under a high-

temperature condition, and thus it is not necessarily sufficient when the thickness
of the wafer is in the range of 100 um or less. In the latter, on the other hand, the
blade does not cut the base film, so that no incident such as the generation of

filamentous dicing waste by fusion of the tape due to the heat of the blade as




undesi rably caused fromthe viscoelastic |ayer when
the blade cuts the 5 viscoelastic |layer at the tinme of
dicing. In addition, if the powdgry cutting waste has
adhered on an el ectrode pad having a patterned
surface, there is a problem in that the possibility
of | eading to poor wire-bonding may occur. and

si mul t aneously the renarkable abrasi on of the bl ade

ma r he .t hi ck arde

Vi LR AR AT Blicod SlslBr 08 VOB Retp aypr is very thiok
of ad heych 20800 LAPiIrhadrtRHRE ckhed MYENE MERisPE RSk ayer

i nvention provides a wafer-dicing ad SI ve tape used

f ohardeop diytamenanyy Heaxin nghas vidkpdwddy auting webteamag be

vvafer at the tlrre of Brocessn S%Cét he work, that can be

bl eaiRd Teapripe véscesta @\@Jmerpﬂ@daeee ﬁgts the

gengc@éa%t?c Bfl AR By P iio e g Tty Afing waste

t higds h&h&seiad ﬁlﬁ”eléo‘ﬂroﬁb%&lﬁ’a\ﬂ ngt NG bérrf)é: o oﬂgée th&® is a problem

present i nvention provi des a uci ng

‘ ch:npihatr&wermaasrbentgaxfr(eadTm@tqopesre\mireibrmdmtgmnsylmuer and
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keenly studied to solve the above-described problens
i SIEBHERRe UK e fpAehiRabrsiap eidbaIkiade maypgcsseawing to cut of

[ S t f.er adhesi v
nthg%%f( h£r%‘eﬁgdr\ﬁ%&eégsglgﬁ%%\gbﬁoée%%ﬁ giegread%eelpjlfet”ﬁe of the blade.
have reS|n conpositions containing a

radi ati on-pol yneri zabl e conpound, in which a content

of D& @ &Rk DonHNFENHEPINZabl e conpound in the resin

CO”pOSlt constitu an out er nost rennvab
adhosi ve h%@@@enifweﬂﬁ% Bravidesmaiat Cisincaaahasivsiape used for

\r/vas g)% rﬂ:} %‘Wﬁﬁhé ov b@ %Dt B SQHW&’feP ? frts lhg%f processing

and 1S exce ent

piths wark pthapest Y)ecfﬁ( @Qtéﬂi W}Itht tareying @&ﬁﬁtsi)eehéﬁﬁtdde@smg such as
there are provided the follow ng neans

vvaﬁ errosari@km efchbase Bin gl dem@fr@@mgtnmmumng vegsde at the time of
vabl e hes ve base

r e Hg,c%% tis %%el{egmrhpiﬁ}(ﬁ@ Rroperty. uﬁﬂ‘er the presen?mventzon
r%ﬁ‘b@ﬁeé’% metmm@tﬁbangm&@an WheEghg a content of

the radiation- polynerizable conp und In the resin
conposi tihenpresast invehiong have Geerlymsdied tesokatihe above-described
adhesive |ayer is different fromthat of an inner

r SBR/EBINA@RNENTeNA tealyftieand iUl theadrespeiigventors found that

appl LRg otlané NanRave tébé g‘ohﬁ)r% W o %L e 'renntqé\.?a € a%ihesave layers

that have resin compositions containing a radiation-polymerizable compound, in
which a content of the radiation-polymerizable compound in the resin composition
constituting an outermost removable adhesive layer is different from that of an
inner removable adhesive layer, can be reduced in cutting waste at the time of
dicing and is excellent in pick-up property.

According to the present invention, there are provided the following
means:

(1) A water-dicing adhesive tape, comprising two or more removable
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t he outernost renovabl e adhesive |ayer irradiated with
radi ation, so that said |ayer can be easily peel ed

off fromchips cut; (2) The wafef-dicing adhesive tape
according to the above item (1), wherein the content

of the radiation-polynerizable conmpound in the resin
conposition 10 constituting the outernost |ayer of the -
renovabl e adhesive layer is |larger than the content

f . i ati an-.pal [ dinth in .
AU BBl S Bt iy AL e G CiippdsiiensanoEves o
| ajeiition3doleriabiercahh ol @ﬂTé@éihVaecﬁrﬂ@ﬁt 8 dhRdoho
the above item (1) or (2), 'wherein the resin
conppsietizalie congiound innthetrbsin@etmyositiin taitutig dheutermost
renovabl e 15 adhesive Ii%)éer contains 50 to 200 parts

by eRMably adiresiyelayar iodlismninmm hatiof asdnpeuisthdwsble adhesive
1 f [ in, .and .

anarSr AR <esfaBitd bt Mediam TEF e i hringpduced to
I SRR B *ﬂ@rﬁbvsbﬂeaé/cﬁ{emﬁa?éwra@iéted 196, raRoR g%that said
mass of the radiation-pol ynerizabl e conpoun or 1

pdaysr dan basssitf pealpdadf ybmacHimseutr esi n; and 20 (4) A

e Eod of producing chips, conprising the steps of: ‘
sdé or t i M WArdisng adhesryedara aceoriiata bembaygtitem { H, wherein

g L K B AT B8 G B P B postr
t haihsatutiogess oD&rinddt |8)er of Bk RIAsleadi€aaResivh 19)il% Rirger than the

the outernost |ayer of 'the wafer-dicing adhesivVve tape
orcontentiafties rackatirapblyn2Sizatikesompoliay er ther esentorhposition
the ipner part to the outernost layer; irradiating
m&%ﬁ@gmﬁfﬂ%lwfé%ma@@ USSR leMer adi at i on; and

irgki n WIS L ' S :
lPb R ARG 28h 2508 tae RSl e cbae g () or @,

cavhebeinthedesiactdmpaditi i bnSaGling & mérraowggérfdﬂhe removable
processi ng such as cross-linkage in the base film In

a@dihepyn laxermentrins 80 tefZ0dhants by musstfdhagadibtigrs polymerizable
oA oGBS e BN e 50 i e resr
?EF!lrr;@%}é?igﬁwnaegﬁgti?%ilnpgﬁmeggﬂéj’;gwp?ﬁéo%? AR Tayer cBRafhs 5 to 100
c parte dlyi roass\of et daeliatatcpaparyi algle Boanb A\G8I for 100 parts by mass of
an acrylic base resin; and
(4) A method of producing chips, comprising the steps of:
supporting and fixing a wafer as a work to be cut with the wafer-dicing
adhesive tape according to any one of the above items (1) to (3);
dicing the wafer such that a lowest part of cutting blade reaches inside of
the outermost layer of the wafer-dicing adhesive tape or the inner removable
adhesive layer present in the inner part to the outermost layer;
irradiating the water-dicing adhesive tape with radiation; and

picking up the thus-obtained chips cut.

The wafer-dicing adhesive tape of the present invention can be produced




BRI EF DESCRI PTION OF DRAWNGS Fig. 1 is a cross
sectional diagramthat illustrates the cross section
of the 10 wafer-dicing adhesivelitape of the present
invention. Fig. 2 is an explanation di agramt hat
represents a process for dicing a sem conductor wafer

~using a blade. Fig. 3 is a cross sectional diagram
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that illustrates the state in which the | owest potion

B SO B GBI AL o i
ar M 8d&iiesSa ﬁﬁa‘%ﬁécﬂ)ﬂﬁéﬁs@@@ll}/%&é@ﬁ%bhig%st}srr%t@ﬁ%igatt%%e without

process for picking up seniconduct

di caugng apyg cottirgheapeaseafitingicandrd provideghere Fig. 4(a)

is a cross sectjonal diagramshowi ng the state in .

whi ch  t Réheranssfugher Eeeﬁtumand:a@var%@@gs pthg ipverfion will appear

t ' h th t 20 V\/n
el FURIHERUBNE BTG Bickbrealicn wfging’
4(§écdr§ @]ﬁ,ﬁgggaw'ﬁgg_tl onal d| agram showi ng the state
in mhlc% it Ts picked up by an adsorption collet.

Figs. 5(a) to 5(c) each are a cross sectional diagram
rocess in the case of

LI h i ck
usgng%ﬁ%é%theﬁQé%FnB{ﬁsﬁWW@ renovabl e adhesive 25

| ayer on n radl | ra
r enovabl e azﬁiguc&ééé%‘l’ya ona\/\ﬁbargéarai § t@ é{Fg? g[:c{vjsgssectlon of the
s efhicPtAding A8 ESE IASMON thd B.%séhﬁﬁﬁehfbrvm' ch chips are
cut out, Frg. 5(b) is a cross sectional diagram
showi ng kigeZds av expmnativohliagranothat téresbintssa psocess feddicing a
d Fig. 5(c) is a cross

by. hi
SR SRR EPL B b ehe st & n whi ch it i s

A T, .

| dg@est Potksn bithercut @avadle |sa|ﬁféﬁfém&db@é’96h33|v§%r 2 in the dicing
film4: Wafer-dicing adhesive tape 5: Wafe :

CHi'p£eys.10 6: Scribing line
Figs. 4(a) to 4(c) each are a cross sectional diagram that illustrates a

process for picking up semiconductor chips using the dicing tape of the present
invention, where Fig. 4(a) is a cross sectional diagram showing the state in which
the chips are cut out, Fig. 4(b) is a cross sectional diagram showing the state in
which one of the chips is pushed up by pushing-up pins, and Fig. 4(c) is a cross
sectional diagram showing the state in which it is picked up by an adsorption
collet.

Figs. 5(a) to 5(c) each are a cross sectional diagram that illusirates the
pick-up process in the case of using a dicing tape in which a removable adhesive
layer on a base film is a non-radiation-curable type removable adhesive layer,
where Fig. 5(a) is a cross sectional diagram showing the state in which chips are
cut out, Fig. 5(b}) is a cross sectional diagram showing the state in which one of

the chips is pushed up by pushing-up pins, and Fig. 5(c) is a cross sectional
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7: Blade 8: Ring frame 9: Fixing chuck table 10:
Adsorption stage 15 11: Pushing-up pins 12:

Adsorption collet 13: Inner rengyable adhesive |ayer
not contai ni ng radiation- polynerlzable conmpound 14:
Waf er - di ci ng adhesive tape in which the inner
renovabl e adhesive layer is 20 made of a resin .-
conposition free of a radiation-polynerizable conpound

15 Iamnatlo startin rtion.,on the ends, of fhe
o BRSO e AR RS 'GP HAE AR GO Pton Collet
Herei nafter, the present invention wll be described
in detail. 25 Herein, the term "renovabl e adhesi ve"
neRBSCRIPAgON O dibleR8fORMIDMERILSNd bei ng renpved
after treatnment such as curing. A wafer-dicing
adh&i‘f\ﬁémébéemo‘(ﬂb@ ﬁdhpsiagéauen nvention, as shown in
Cross se ramof Fig. 1, i ncl udes an
.E%JP”‘? gﬁ@%’ if%fea{yer 2 and an out er nost
ﬂn{:\dheswe layer 1, in this order, fornmed on a
base film3. As shown in the explanation di agram of
t he WWefespcingwelhdsagrtapeof Fig 2, the wafer-dicing
adhesi ve tape 4 of the present invention is applied to
a 5 igferf rane 8 having a doughnut - shape t hrough t he
eéﬁm {) renmovabl e adhesive 5 layer 1 and nounted on
[ 'ﬁ)z chuck table 9 such that the outernost
r@@@f&'irg:; ijglhesi ve | ayer 1 faces upward. After that,
a waf er to be chipped is applied on the outernost
r etnddladd e adhesi ve layer 1 and then cut into chips 5'
Wi t g% t?l ade 7. As shown in the cross sectional
dia§HRd@MeEi g. 3, the wafer-dicing 10 adhesive tape 4
of, r vention is preferably chipped
toggteFrﬁeQC%?kE%%g chips 5° wth the blade 7 such that
t hie): bbadmptibndagge not reach the base film3. Wien the
| onest part of the cutting blade 7 at dicing exceeds
t H4: Puabingrempingbl e  adhesi ve layer 2 and reaches the

ba&:eAfjls(I)gEt%n collle?msm ous cutting waste is

13: Inner removable adhesive layer not containing radiation-polymerizable
compound

14: Wafer-dicing adhesive tape in which the inner removable adhesive layer is
made of a resin composition free of a radiation-polymerizable compound

15: Delamination-starting portion on the ends of the chip

BEST MODE FOR CARRYING QUT THE INVENTION

Hereinafter, the present invention will be described in detail.

Herein, the term "removable adhesive" means an agent capable of
adhering and being removed after treatment such as curing.

A wafer-dicing adhesive tape 4 of the present invention, as shown in the

cross sectional diagram of Fig. 1, includes an inner removable adhesive layer 2
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generated at dicing. In the dicing process, the

cutting is carried out along a 15 scribing line 6

formed on the wafer 5. In the prgsent invention, a

resin composition constituting the outernost

renmovabl e adhesive |layer 1 |ocated opposite to the

base film'3 contains a radiation-polynerizable

conmpound and the tenporary adhesi on strength thereof

is I [ | ati.on. ver,. th

e ) AR P ol RO B R R R 2B e forrmed on a base
| NS | AB Jhewith tHERAPRMatON 'k 8Nthe"deidh@dthveYiagram of Fig 2,
until the dicing process.as shown in Fig. 3 1s
caheiveafeodicing hdhesiye &geotiohtha peeseat evehtio& applied to a ring
sufficiently retained. Therefore, at the tinme of )
di 63h§,8 haRY poiRi b shepa i reugb dhe suirsmosy Eree wtdg adhesive

fr renpvabl e adhesi ve_ | r..Wen the

wcf G EBoHRROGRRE S TARER RGP ah L Bt e GebNg removable
| Sadif@flie lager § REcEIlp WA AfterdBal ONES thiMe GNiBS&d is applied on
sectional diagramof Fig. 4(a) is pushed up by
pushioweupgiirasovabkrathashe lbaek 1 sindehoh cuhimtdakipsfd' with a blade
Bfnf the wafer-dicing adhesive tape 4 as shown in the

cr'oss sectional diagramof Fig. 4(b). The stress on

hi : : an A, ag T
5 to ddrormnhd B HeSs bl et BEah s, BuEteRatsing
ofadHegiveltape ! of thBYFesSuahvalRiodr BRI RMaSIALEHRDHA to%ether with the
del am nation starting portion 15 of the tape on the

eridiépo’’ wiietrehblads'7, surir thaé firobladethdogésnetr reack nfow hbbse film 3.

?g&ﬁ%i[‘i\{fg%i%%?e{t,péﬁ%égﬁ %?J maﬁ% 7 atdjcipggxcegds the inner removable
¢ | - Lvel y |
SRR 2SR R s SARRINE Yoo st s

paenieoited Tt eficihdle lretrdsdioingt frecesd, Rh&asitting. is carried out along a
Subs_e.que.ntl§/ as shown in the cross sectional diagram

ofSCHPS ec formead enthewafers. is picked up by an

adsorpti,on caollet 12. Herein, .the reference ner 10

M the. 18 Bissehy EvenBhch Bisin doatipetion rsginphe oltermost
c 2 Y

o o B L R Ao B BL i K 1 3 G bftens o
5(adiatiom-pwhircérizdide compound ramdatbkeeaghesiyneel hdsayrestrdridyth thereof
IS de of a resin conposition free of a | )

r ét%l{@lsi lavepsl byiradiatvre Hewieysl e valendicing aghesineptape 4 of the

| BRI PR Bk RADRRHRARL R atbgprocess =

senbivAnalrigl REreanied oot Ghereby allowing the wafer to be sufficiently
retained. Therefore, at the time of dicing, fine powdery cutting waste is not
generated from the hardened removable adhesive layer.

When the wafer-dicing adhesive tape 4 of the present invention is used,
the cut chip 5' as shown in the cross sectional diagram of Fig. 4(a) is pushed up
by pushing-up pins 11 from the back side of the base film 3 of the wafer-dicing
adhesive tape 4 as shown in the cross sectional diagram of Fig. 4{b). The stress

on this occasion is sufficiently introduced to the chip 5' to deform the shape of the
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5(b), the stress of the pushing up by the pushing-up
pins 11 is absorbed by the 15 deformati on of the inner
renovabl e adhesive | ayer 13 freeﬁof the radi ati on-
pol yrreri zabl e conpound. As a result of no introduction
of stress to the chip 5 t he del am nation-starting
portion of the ends of the chip 5 cannot. be generated
and any trouble may occur in pick-up ability.

cut

f h
ol B ARl e sPigtaor o Ut e Mpyoh dudgs ielamination-
th§t89frﬁ’g§§or’tﬁngw ﬁ?ﬁﬂh@r@be%'n"%%%ﬂo% f'ﬁ‘}é’ch@d@) Fu'ri'?xe{more the inner

addi t1 on conventi onal wafer- esi ve

| srarbvaltlepldeiesive layartDalhedrasias fi Hama&:bﬂfpﬁﬁ&mbﬂzable compound,
general. In this case, the base filmis nolten by the

bl §@éhatithe demperasgiadhesiondateangi can ge stensively a@ggans@ao as to
¢ Pafih BB RnS S RAEDE Poiart Thet ecedn O oas sash
t hSu@ée(i@%iﬁ 9(2% sfo ﬂr?ﬁ'ﬂ’lé Wf s%rbe%ﬂﬁnaitcﬂ%rahbﬁf F‘g{'g\’@h He cut chip 5'

adhesi v am nat e

geisgriatecbop by i adsgpias celisiar?. beeigvRBrefbrdyce numeral 10 in the
avoiding the blade to reach to the base film The

ra@ﬁ%in@%r@‘@rs}/mn ) pdepretiobmiramd for use in the
Csage i Uit asn s BREG B8R R Vit roadnasivg fape 14 a8 Shown in
prﬁ%ed?bsé @%@t"ﬁda‘?@hag@é‘ma&fr Fyb' ﬁ%alr) ERIVIhiLR (IS FirRl A%y ﬁl@dadhesave

as a base resin. eof include an acry

coppéy h@iis madfea)frmtdsaccmhposmopdiew(a?a (elfmait(i:‘(jmablyﬁfer:zabie
also referred to as (neth)acrylic copolyner). In such

a cfBROuRtheevahf 3}9%@ & ¢ shsiesngatly pusihedup byithg pushing-up pins

h d
"SR o e LSS5 B 208 105l AL PR b fporam of i
Cofeh B sticdslofdee pudmhy TR by ﬂ&m@? (JH'%;tn'ie @@fé’é@é&bed by the

as a respective polyner constitutional unit
( mfhbraailw ptthepohgmeEmaofakae (anlheb)/adagdrait&efm@ of e radiation-
nmonomer

coq a copolyner with a functional and .
Ff&ﬂ?‘sg Z3let b yiveRdeS\dbREPIMEPdSHPN & stress to the chip 5',
. gﬁ‘ﬂéllé% ﬁ@éﬁﬁ@gﬁhlé#%ﬁaeﬁ%é@@ﬁﬁe%? aﬂ{nolj be generated

er rm ECU aver age

V\&lwéﬁw obublkanty 900w hitR-up, ARy OPBercfbiR, EhErENg a case that the
agent i's used for adjusting tenporary adhesive force

arfdit chisheds viet pigked Upyby Ewcadsgptivn holletfiZnesistoain in the cross

LGRS e . el

ﬁgrggﬂrg“gﬁ'\gﬂm;‘s%%é N s ﬁ%ﬁa@%&ggla‘&%@%vbr{aﬁe is cut completely
into the base film thereof in general. In this case, the base film is molten by the
blade, which is being rotated at high speed to be used for cutting, to generate so-
called dicing waste in a filamentous form. However, in the present invention, the
tape has a constitution such that the removable adhesive layer is laminated on
the base film and the generation of dicing waste can be prevented by avoiding
the blade to reach to the base film.

The radiation-polymerizable compound for use in the present invention is




am nonet hyl ) cycl ohexane, 1, 3-bis(N, N-di gl yci dyl

am nonet hyl ) toluene, 1,3- bis(N, N-diglycidyl

am nonet hyl ) benzene, and N, N, N, Ni-tetragl yci dyl -m

xyl enedi am ne; an isocyanate-based conpound havi ng two
or nore isocyanate groups in a nolecule such as
2,4-tolylene diisocyanate, 2,6-tolylene diisocyanate,
20 1, 3-xylylene diisocyanate, 1,4-xylene diisocyanate,

i phenvl -4, 4~ dji te; d _an

a7 R OPRERL SRS Sadetinad R RENRRT AV e Eeyauimpntion. In the
gr prEnt MhvanhBh e bEry Y EESiIASs preferably used as a base resin, Examples
tetramethylol -tri-(3-aziridinyl propionate,

t r theeedlyiholudetan adrgiacopdldingy Bngraopietiatrgic copolymer (hereinafter,
tripmeth Ir%(gropane-tri -(3-aziridinyl propionate, and

t r flg8tR focfratieet)acrylc ¢oneleiry)l lasuchdl ¢rse, one appropriately
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t egRpOpank aghesh ' i .
adequat e{'?é;/ado. 1t OM% gpgﬁ@@@%&ﬁg@’:b %orl{”ﬂ%g%crl}giré?% p%iymer having

mea $meth)abeyldtaetshy sespelctice pojyatermmmstiditionw wmit, echéth)acrylic
vvehFia{ght coppound having at | east two or nore 10 _
phRAPST PherMeiBlasndaieriasHansty et B onshfider With & functional

T ST e of AL B2 LI S0 R e
Wi @f&h&s@%@@n@érstrﬁﬂ bad dtd P TROLYIBF WeRiHie &ﬁgﬁgﬁwﬂage molecular

It is preferable at an ~oligonmer having a
awseights ofodlend|500, GG tght, 00800 angi ng from 100 to 5
such compound can

30, 000 b@ﬁused. An exanpl e of such ,

i ncl ude Svﬁ'@%ﬁs‘?nm%%Sﬁg fonadiysting aporgnoaphative feige and

a . 3 - S .
o o SR ors P etiing (81 IRoucheP URielEeafSedhying anetmacryi
pajopetymesr. eExathplee of tharetingabhi BcRidedBRRboxRREmpound having
itaconic oligoner. In addition, specific exanples of

t RWocgrpeimerexagrouss dpplmelsolle $untl aslé;3-bis(N,N-diglycidy|
trinethyl.ol bropane triagryl t et ranmet hyl ol hape
L R A I R T R A

. , , ,
DB e AR ok o AN R iy
heyyesedidrane, at igdodyahuteebagby compduad HgligewoleBmore isocyanate
hexanedj ol di acryl ate, pol yethyl eneglycol diacryl ate,

afiic'ehs o StalecdR sychpe; 2 dralylanecdiisanikanaiey P ftielerrdiisocyanate,

ol4i i el udi 0 ined by reacti cryl ate .

or SRR SR Bl A R i esknals i B it fane.4.4-

exinamd Rinate; il X ¥ekiiHe-BSENE BERwodnd MEIHPMRE EWihore aziridiny!

met hacryl ate, 2-hydroxypropyl acrylate,

2 grardrsonypraigdule such as tetramethylol-tri-B-aziridinyl propionate, trimethylol-
tri-B-aziridinyl propionate, trimethylolpropane-tri-B-aziridiny| propionate, and
trimethylolpropane-tri-3-(2-methyl aziridine) propionate. The amount of the curing
agent to be added may be adjusted depending upon a desired temporary
adhesive force and cohesive force, and is adequately 0.1 to 5.0 parts by mass for

100 parts by mass of the (meth)acrylic copolymer.

A low molecular weight compound having at least two or more




nmet hacryl ate, pol yethyl enegl ycol acrylate, or

pol yet hyl enegl ycol nethacrylate) wth an

i socyanat e-term nal urethane pr?g@lyner obt ai ned by
reacting a polyval ent isocyanate conpound (for
exanpl e, 2,4-tolylene diisocyanate, 2,6 20 tolyl ene

~diisocyanate, 1, 3-xylylene diisocyanate, 1,4-xylylene
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diisocianate, or diphenyl methane4, 4-diisocyanate)
\F’)\"ow%@ g&%@%gﬁ?égggiﬁﬁg#a}%@w @lzor:mg%%oer{d'st N mofcule capable of

r affrafinPthreeldnriensionll ftGRmPaHBdys ot alaspR) i@&&i&}ibﬁwnh light is
pol ymer~ having one or nore radiation-polynerizable

cawisly osedben tile vidietidropdlynoizabe c@bpsude thaprefastde that an
constitutional unit. The radiation-polynerizable

coRFRIRG PN Walghbavergee malgrdler weigsI(Miverapaipgdrom 100 to

25 B, SBAELE DU B0, 15 188 LI Bbiomer v
D4 Wti@ﬂal:@rfoulpi sﬂ%%&hy?:!ﬂﬁfy!:gml%u%da H?bbo?gl n%?‘dﬁld&%h asa

by addition polynerization o

hawviietharenaciyatenepoxyadrgiate arobesteloadl latd qudgther acrylate,
hogﬁ%gs nmer having an al kyl ester of acrylic acid or

ne %W’@%‘!ﬂ%ﬂ%rsaﬁdﬁt@icﬁm@&ﬁ'gpm%tional unit or to

a copoly | eyl crylic acid.or , . .
nmet hacr yI | Cdoi@qr@%g%a#%ée%ﬁpgés §ﬂ@%%¥rgw§@m&?pphcabie incluge:
C ol StARIbIpZ A irl”éa%hﬂﬁielt, lﬂetré?h@fh‘?&ﬂrh'e%arfeht'e%aﬁcrg/‘ﬁﬁtt%ﬁﬁéntaerythritol

has a wei ght average nol ecul ar wei ght of 10,00
1, neoryte, petakeythritoltedsmcrylates didentadrgtipiéolatonehydroxy

N T A
o0 X AP 0 SO s v

t heefitatmentrylatebatéd®dligémeaNinenidiny ohdebtained by reacting acrylate or
radi ati on-pol yneri zable conpound 1n the resin
conpbhsicryaie having adwsroxvioesin tier exarsplen 2thycksoxyedbylacrylate, 2-

" NG TierSoTatk, 2 SRhonieio g Y8 es ach kSpropy!

CQAsthakHfiARNpo! Etﬂﬁeﬁ?&o@'a%rﬂ&epbﬁﬁggzt&erﬁiéﬁéyggfo? MeBhacrylate)

in the ‘tenporary ‘adhesi on strengt I'ation

wiwith aadhicety Bnatebiermérenl urdahd poapeymes bbtaney B lreacting a
adhffsi e layer and the inner renovabl e adhesive |ayer.

| PONAERHIIRCYapatacBrauad (s e xapwile et ttelviane digeeyanate, 2,6-

f it!)imeimc—:‘ cﬁ%%f:{/ﬁae@ 113é~>'<ﬁ)tflreﬁg %ggcy}a%attg,e‘i A4-xylylene diisocianate, or
diphenylmethane4,4-diisocyanate) with a polyol compound in a polyester-type, a
polyether-type, or the like.

This radiation-polymerizable compound contains an acrylic polymer
having one or more radiation-polymerizable carbon-carbon double bonds on its
side chain as a constitutional unit. The radiation-polymerizable compound having
one or more radiation-polymerizable carbon-carbon double bonds on the side
chain is a polymer having a carbon-carbon double bond in its molecule. For

instance, the compound may be obtained by addition polymerization of a
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out ernost renovabl e adhesive layer irradiated with
radiation, it is possible to eaS|Iy peel off said

| ayer fromchips cut. Preferably,; the content of the
radi ati on- pol ynerizable conpound in the conposition
of the outernost renovable 20 adhesive |ayer is
determ ned so-to be higher than that of the radiation-
polynerizable conpound in the conposition of the inner

T e -
st @iy Ainadik %tﬁlﬂf@cﬂ@ﬁi adi@ @Wh@c@ﬁ’@%lw&% L V8K cbﬁshtutlonal

be touched with the chips, when the chips are picked
upURit pefo a ﬁDQ@'Nmai’@lﬁ ani alkylrestérarfiasnylictaxidior ovethaeylic acid and

¢ R uRSa U b PR dlineatiR dee e % Y efeiRgH: tis
r %@V#@r%aé%ét‘gﬁ?ab@ﬁé@é RS [Rlc glatr%(—:ﬁ%mfﬁﬁq'd b @ﬁ‘%obfl}dﬁ) while a
the “picking up~can carried out ovm ng

t r@asﬁmalﬂbe tantpesatuee theeyeotmbp betzqapﬁebmbenemcﬁdstbdm changing
in the present invention, it

gat% ‘?Bglrgtlil(fr hgﬁ‘etngﬁ%ylﬁ)‘h?%nt of Cthe _
r ad' at ' %rﬂ%rm&a'é' lﬁaﬂbcﬁtl&ﬁ) ‘é%ryi[&ayer éi ?é psgtg’iﬁ?efd above, a

t he outernost Trenovabl e adhesive
t haethavet aotlatdrbased iohyomer pah perrseziabl e conrpound in
the conp é%tlon of the inner renovabl e adhesive | ayer

2: and t'AARE PIgREY E¥entioanBsontans /t Hsneadiatian-pelvmesizable
OUSHhHBFd nQHBVQQih%TQ%?;E@sﬁfH%@ItH %Shst!tufésctﬂgt@]égrﬁgésq rbRovable

200 parts y mass o I on-
c cﬂqmam@ tager is Ierpat trsnbmalmsmeaﬁneh@ra@va/dife adbasiee layer.
and the resin _copposition constltutlna t he

16l B0 SHEB AR N, #yepossibiededievidg a Aifferefiserin the
p%hﬁ Sﬁy%he% Cdt h Yr??ds&t@g\?ﬁﬁ'ré@a i) Fetdeen the

cont o 100 pa rrass

r a:iutartmm‘t-rpnioyahla arﬁtﬁsﬂave: mypoand theoinnko Geparbisicyuhesss layer. In
o%ﬂ{dge acrylic base resin. 10 Wen the content of the
#3' eﬁav%@ﬁt@aﬁﬁéﬁp&@%@smb@w fife I @fbgaBie introduced to the

a%h S &t r@ﬁh%(/aerle'a?df{ﬁ%‘f\’fe Fa&gg Eﬁ%ﬁa‘?@& V\?{h Falgﬁatlon it is possible to

I at 1 on-pol yneri zabl e co vabl e

a@lasﬂy peel aff saiddayer froghchipsidutt: Iﬂemab@nthwéoﬁtbﬂt of the radiation-
radi ati on- gol yneri zabl e conpound in the res

&ﬁ%@?'ﬁﬁm gempoupdidn Hoe EARPOSHIER f ke oHtaTRREHramovable
gliﬁ%b\(/% Iéﬁéé% d:eiserﬁﬁf%éi tb tﬂ)%rhrg ﬁgﬂttﬁ%[ ofthe ri&iation-
r p n the resin

adi at'i on oyrrerlza eco
combwsdema‘achﬂe compbuhdtin tige t;hmplolmeh of tigarhah remadisisi athesive

Sucﬁ adggr{s%?gt:%nl gﬁélﬁg%osruaﬁrlgler%drggalcggn :Sg trh%nt%tmhpocr);ry adhesion
strength of the outermost removable adhesive layer to be touched with the chips,
when the chips are picked up after irradiation with radiation, to allow the chips to
be easily delaminated. Particularly, when the chips are expanded and then
picked up, the inner removable adhesive layer exhibits flexibility and thus the
picking up can be carried out without allowing the removable adhesive layers to
be delaminated from each other.

Furthermore, in the present invention, it is preferable that the content of
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out ernost renovabl e adhesive |ayer is insufficient and
the inner renovable adhesive layer is slightly hard.
As a result, the thus-obtained tgpe has very bad
property of picking up and cannot be devel oped to a
practical level, as well as the 20 expanded di aneter
of the wafer cannot attain a sufficient level. If the
cont ent of the radi ati on- polynerizable compound in the

. eI . . .
gL BB FEO MR A OB s
”&‘é&ov@bf@ggﬁééa@é‘ Iéy%rtﬁgﬂ)é}@éf Mwa"f‘ldthg bPiheShE %Q?Prbdhfmerizable
insufficient in sonme case3, so it ecorres

t ccoseyadurv Mhewmmcm]morebﬁ/thlean@@r reh@ableasd ingsivdiayer 2; and that

h% size of over 10 mmx 10 mm Too |arge content is
ﬁ&%%*amwmm@omféltutmﬁhﬁ Q}ﬁalrm@%td@mqvahla adhesive layer 1

| PRARE SOt R aeh Y B brBY st 8P euRRels compound for

FUde“@érf@b?mégs 6f*’(ﬁe%%%fi%rﬁas%fre§ﬁhe and the resin composition
radi ati on-pol yneri zabl € conpound in the res

c axgpeiutingrihe emsdriremmovaglet dn:dshewmhayeeﬁweﬁr& uad*ftemmee part to the
| ayer 2 located on the inner side of the outernos

r AN raerablpeadharive layps 1 I@ﬁ?'%ﬁﬁoéﬂﬁm bybmass of the

Pﬁéépﬁbﬁ%o&%ﬁ%ﬁ%ﬁb@%p@%&%‘%r 16@3}%&5%&%@%? rHa acrylic base resin.
PNYRER the Bbn1RINE KF fhe: r‘éﬂ:eﬂiron%yﬁa@ﬂ&:‘é’@leté&%ﬁ&mdqﬂ‘tﬁ@trér‘%vabfe
on the 5 back side of the chips in sone cases. In

pl’c@@éﬁwella)o@n’t isolow, theecmian’euﬁthesadmtleﬁqro@bhgrlzableaomound in
d furt f 15 ts by

%@ér?%ﬁo%g‘éar Peaenayonts BBy, 214 iheodant eriheaadiatias-

125% ene kﬁé{ c unﬁnﬁtfﬁégg% bbrtnggafélgﬁyco%ﬁﬂﬁgﬂ {he outermost

resu terior

plr@mewébleSacﬂfesM@ I@kem smamdh@;x BaNgbment bth8QBBiation-
cases A thickness ratio between the 10 outer nost

jzabigi edipeentl &y die resimdombesitioneonsitmivabhe inner
a?e?rﬁ%'y% ﬂag%‘leler§lv%fla¥%rr ﬂ?e:quggg ﬁgg%“rggeé%gprtapﬁ @&ﬁéggh ostrengﬁ] of the
COURAFIdst 1P ovaRe| fidleke iE?E\:‘\qg%sufﬁ&Eﬁt érﬂgtr%%ﬁhéP érh&\yable

of the chips has to be ta i nto consi der at

t hehesive iayestis skghtiyctnrd. ddheseet, ItJ@e/ﬁ’fuslothIﬂ@ddaﬁéaiaks very bad
har dness varl es depending on the inner renovabl e
aBFFéQﬁrWeO Ipd‘}'@'ﬂg 2P afwb?@wmté)e develered mqépraféh%blgweb as well as the

ra cker_ than the
oG RER 1A bBhRe ot e L 200N Al Sis iy gt
r espect jfyige bbhféfﬁ%?%é)faoﬁét%r{ smmﬂzsbi@%ﬁéwrﬁj in {he resin
| ayers, the inner renovabl e adhéesive | ayer
t h@mpn&@sn@:‘onspMﬁgrtia@bwteimqst Vélﬂpuablﬁmwepweﬁayam ¥ lBss than
tg grg Furt her, the outernost
Op 11 y mass, a réduction in temporary adhesion strength is insufficient in
some cases, so it becomes difficult to deal with comparatively large chips having
a chip size of over 10 mm x 10 mm. Too large content is unfavorable because no
additional reduction in temporary adhesive strength may occur while an increase
N cost may occur as an opposite effect.

Furthermore, if the content of the radiation-polymerizable compound in
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renovabl e adhesive |layer 1 has a thickness of
preferably 10 to 80 pm nore 20 preferably 15 to 50
pm However, the two or nore repgyabl e adhesive |ayers
defined in the present invention ‘does not i ncl ude
renmovabl e adhesive |layers produced by a nmethod in

whi ch after the inner renovabl e adhesive layer 2 has
been hardened, the outernost renoval adhesive |ayer 1

P A B R r E BhnaPope vpre r2 ccat
r ecbmtlr@oinﬁeagﬂésdf\{ﬁe b@ﬁh&??@h@%l@bd%@% iderW%qgss than 5 parts

adj ustnents is brought into polynerization or cur

t hnoogiss, thercamtamiphay becoadi atause of éxcasstiexibilal eiat may lead to a
rays .or the like. Specific applicable exanples of the

i #@f?a@wwm@ PIRRETS QI BPa BErFaNAY Mstuserthe contamination on the

oA T STAR i M bemBCBR) LR pise ! rPenfor’ $heBBhientis

dl fehtbi/ico
be'er?yl di Frsr/\et h%ﬁge? gﬁsﬂﬁpﬁxi%mgﬁ @%ﬁ%tr)]|%1k5€qarts by mass or

arrdO@— Thy theosontestripyif fiteecyitentopaeeds TIOO furtehy rria%Sth@fcomposmon

fer-di mggnadheswe tape 4 in the present

. rﬂ)@h PERMESHBEN D LESitiag i iﬁadﬁn*a teedetgsiorationagn pﬁéoert!es of

¢ HAHE LA LM RonErRaR, 4 labERTRle Bplyien the
i @ﬁ@ﬂ@cﬁst résiovBble Rehdxpley/ Byl a@xB'tﬁé'u@?er@’@%ovabEe adheswe layer 2

pol yet hyl ene, various ethylene-based copolyners such
ayadas heing- ihe refatistnehip \witlp they depthasidharmutting blade or the

o bEiarS A EahL h 8B usrabAl B risela el 26 teehanipe has to be taken
apRbi @fhsi e'ﬂalgg{jfotr'tﬁé‘ oufé}ﬁ}ots?'r% fﬁ?qdhgggeQ%Z§r {1 3veral

to be applied Is nof I cu m te

gaaedrﬁéswarrestd@dn@moﬂﬁh@bﬁm r@rﬂob@blé% HeRlvieNay &' 18 Therefore,
of workability and the |ike. The present invention

wu’ffllff nper deveraibleddnesisr layeie? i tetjraliyl thickanthamtiesoutermost
LBl G LUARIALEE B SOl b gemonable
Comsin i by i gy oo
acrgfesthdy 5dod02im 26 dny drefeyain Gl o 20 yinat Rurties, theeaslitermost
removable adhesive layer 1 has a thickness of preferably 10 to 80 um, more
preferably 15 to 50 um. However, the two or more removable adhesive layers
defined in the present invention does not include removable adhesive layers
produced by a method in which after the inner removable adhesive layer 2 has
been hardened, the outermost removal adhesive layer 1 is provided.
Furthermore, in general, a photo-polymerization initiator is used when the
removable adhesive layer obtained by means of those adjustments is brought
into polymerization or curing through, for example, irradiation with ultraviolet rays

or the fike. Specific applicable examples of the initiator include isopropylbenzoin

ether, isobutylbenzoin ether, benzophenone, Michler's ketone, chlorothioxanthone,
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<Radi ati on- pol yneri zabl e conpound> A radi ati on-curabl e
acrylic polynmer obtained by addition of 5 parts by
mass of 2-isocyanate ethyl methagrjlate as a conpound
havi ng one or nore 25 radiation-polynerizable

car bon-carbon doubl e bonds to 100 parts by mass of a
pol ynmer obtai ned by copol ynerizing butyl acryl ate,

2- et hyl hexyl acrylate, nethyl nmethacrylate, and

o b RE MR B R BRI AREGE. "

adhesive a reffova

agsdizywhscbfliketa e d-pptroRpdictheld oAy ketdne, BRaD- of

t he above acrylic base resin with 3 parts by mass of a

pdtyirexgyaifwieherytmppans (trade name: Col onate L,

f act by N Pol th 5 I ndustry Co.,
e ) ast e Bard Al Satie WAl ScaCaamHEs R PRG pdbe 9 erent
¢ _ LoD . . | g bed
AR Ao SR AR T JRP s SRR 68 25
bycomsssivdnachysirgrcinel reRfiidbiP AgRadike iy BR iAot reeied. For
pol ymeri zation initiator; and m xing themtogether. 10
<Prgidncei ahwell asgiayviay| chiayicedaed pulyethyprre, Aaliase efhyllene-based
of 10& m i%hi ckness was %r ared by the T-die
X PRGNS HRIA T SIYEEGTV c¢tals ¢Pralyageand e ethylene-
AGL . cal .
s AR, oA B S orBls SRR, delERER, apg on-series

arcani napphicioiedd@tiat hies tviekhesess thEemEaithes RAReabYRd is not
| ayer 2) and an outernost 15 renovabl e adhesive | ayer

( RevidHBINe limdRre sbyicoansyelly in)thikaangg of Aeowtdiptsdb @0 pnsin terms of
sho i.n, the exanpl es and conparative exanples in
TeWJCfV}EQb'EIJtyaWbd g"%/\@%e applied in this order such that

the inngmd ¥APInGe Rl IEsH : i ' f

35 pm and tiﬁﬂé&out Igr?mst Y?]‘e”\r/r%/g%gﬁ% Igsrﬁgggh{i%tégﬁuﬁég%%g examples
t lhakmiesiswp bufl thepinventidreisetnt noddsti toibeginaitedvbf eiesd. ci ng

adhesi ve tape. 20 <Eval uation> The respective

waf er - di ci ng adhesi ve tapes of the exanples and

c%gggrq ' exanples in Tables 1 and 2 were applied
an |>%Ee“ \égn an 8-inch ring frane. Wile being

appkardgieanttd Dxed CaRp8rdthelErdrhpreen wafier of 100 pm
in
<Acrylic base resin>
A copolymer containing 2-ethylhexyl acrylate, methyi acrylate, and 2-

hydroxyethyl acrylate was used.

<Radiation-polymerizable compound:>>

A radiation-curable acrylic polymer obtained by addition of 5 paris by
mass of 2-isocyanate ethylmethacrylate as a compound having one or more
radiation-polymerizable carbon-carbon double bonds to 100 parts by mass of a
polymer obtained by copolymerizing butyl acrylate, 2-ethylhexyi acrylate, methyl

methacrylate, and 2-hydroxyethy! acrylate was used.
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25 thi ckness was applied on the wafer-dicing adhesive
tape and then cut into chips of 5 mMmx 5 nmmin size
as full-cut dicing with a dici ngy #rachi ne DAD340 (trade
name) manufactured by Disco, Co., Ltd. In this
process, the depths of the cutting blade fromthe

"tape surface were those represented in Tables 1 and .2,

respectively. After dicing, fromthe back side of the

L P ReepBl AR bR SR aaflh Y cocare O
mercury N?é?ﬁbvétﬂ%dh%"sw@%g@h?%‘ér@otgﬂéﬁctﬁégé@@gﬂoﬁggﬁs by mass

After the WV irradiation, "chips were

stafttbe abobe iacyliexpsededinitin Saarexpantss of ake i odyinaite
by using CPS 5 5 100FM (trade nane) manufactured by
NERSReRHIcherade narpe: Gaongiek. mgnuiasturedroy f&@p@ntPajwrﬁ@ane

PP 8,0 8 AR, W Bk B 01 abve
r eaHlation ﬁnéﬁﬁ’é{me BRIk cABEd 2n ih§<%§l%§ 2 comparative

gener ate | ament ous di ci ng wast es> unbers

f iémma:ritmmcﬁﬂ pangwaste ®f gemnealrakery cfohexyl reeryiietory as a photo
di ci ng were counted by m croscopical observation. The

o RO BET PN IR ﬁﬂ@dﬂlxﬁlgt*hﬁmt%ﬁv@rscrl bi ng |ines.
<Presence or absence of fine powdery cutting wastes
generated> 15 The nunbers of the powdery cutting

Mrggugﬁﬂ%ﬁhgﬁgﬁdgﬁ@ tahﬁes,(,g@b(@bl e adhesive | ayers
by dicing and adhered on the wafer were counted by

m cr oscéphaz fiiobetli ¥ unom thxknkas waseprppesennether T-die extrusion
of the confirmed, 20 <Eval uati on

b
© IeEd st ENIMATPEIR gca e ARSI o fa ufgotured by

DS PR R e BBk AR SRS g,

12hrmnrenfoQSb%CécHh@%al|% lager Em@howl@!bhﬁfhetsh% Iﬁ?érp}}?) SEA outermost

be pulled u adsorbed in a circul ar

miempuablerachesied ayeniiternngaiie adhasive. iaﬂ'&feﬂdmaaingathemomposn:ons
conducted,in the ew how nmany chi ps,

cRfpdR G bl F&}mparaéw@oewﬁ/'%m SaieB TaEL were

W@Eﬁfed TRARASHSA S UBR %’@crtﬁ déTereﬁ?bQ/%Bfo Q?hés"i\;eelaggr F]Q? a thickness

di aneters of the wafer amet er

expaddinmgnd théleutafmgjsmaémdvaﬂete&jhe@fvetlbﬁer&aamé lthickness of 10 pm,

waf erz) when t he waf er
thereby obtaining an wafer-dicing adhesive tape.

<Evaluation>

The respective wafer-dicing adhesive tapes of the examples and
comparative examples in Tables 1 and 2 were applied and fixed on an 8-inch ring
frame. While being applied and fixed, an 8-inch silicon wafer of 100 um in
thickness was applied on the wafer-dicing adhesive tape and then cut into chips
of 5 mm x 5 mm in size as full-cut dicing with a dicing machine DAD340 (trade
name) manufactured by Disco, Co., Ltd. In this process, the depths of the cutting

blade from the tape surface were those represented in Tables 1 and 2,
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was expanded wi th an expandi ng stroke of 12 nmm and
the presence or absence of breaking of the dicing
tape were observed, respectlvelyg%Qo pU OLOEiInO
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- orelspec%/%\y OX%Z% ?Jsgngkf? C’Eheoba%lw @D%%b%lztaﬁed%g%tlog wWas carried

O &lt%yf\lﬂ@hn@ R afr ulfraViBleBirthdhi®r Qi®)a high-Fbssdi@ rhefeury-Yapor lamp

CoatLgn exposL:s)re dose of 500 mJ/icm?. After the UV irradiation, chips were picked
up in a state of being expanded with an expand stroke of 12 mm by using CPS-
100FM (trade name) manufactured by NEC Machinery, Inc. The pick up was
carried out using pushing-up pins of R250 in tip radius. Evaluations were carried

out for items described below. The resuits were shown in Tables 1 and 2.

<Numbers of generated filamentous dicing wastes>
The numbers of filamentous dicing wastes generated from the tape by
dicing were counted by microscopical observation. The observation was carried

out for five scribing lines.

<Presence or absence of fine powdery cutting wastes generated>

The numbers of the powdery cutting wastes generated from the
removable adhesive layers by dicing and adhered on the wafer were counted by
microscopical observation so that the presence or absence of the wastes was

confirmed.

<Evaluation on the property of picking up>

Chips were actually picked up using CPS-100FM (trade name)
manufactured by MEC Machinery Inc. with expand strokes of 2 mm and 12 mm,
respectively, so that whether the chips could be pulled up, adsorbed in a circular
collet, and mounted on a lead frame was evaluated. The evaluation was
conducted in the view how many chips, among 200 chips, were successfully

picked up from the 8-inch wafer.

<Expanding property>
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wafer at expanding / the original diameter of the 8-inch wafer), when the wafer

was expanded with an expanding stroke of 12 mm, and the presence or absence

of breaking of the dicing tape were observed, respectively.
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sufficiently expanded at an expanding stroke of 12 mm without causing
filamentous dicing waste or fine powdery cutting waste and without any problem
in property of picking up. Furthermore, in Example 4, the content of the radiation-
polymerizable compound of the removable adhesive layer 1 was slightly low, so
that the property of picking up was at a lower level. In this case, however, good
results were obtained with respect to other items without any problem, just as in
the cases of Examples 1 to 3. In Examples 6, 7, 8, and 9, the property of picking
up was at a lower level because the content of the radiation-polymerizable
compound of the removable adhesive layer 2 was slightly low. In these cases,
however, good results were obtained with respect to other items without any
problem, just as in the cases of Examples 1to 3. Furthermore, in Example 5,
because the content of the radiation-polymerizable compound of the removable
adhesive layer 2 was slightly high, the layer was hardened after the UV irradiation.
Thus, the expanded diameter of the wafer by expanding was not necessarily
sufficient. Besides, the property of picking up was at a lower level because the
hardened removable layer was expanded at a stroke of 12 mm. In this case,
however, good results were obtained with respect to other items without any
problem, just as in the cases of Examples 1 to 3.

In contrast, in Comparative Example 1, the removable adhesive layer 2
was previously hardened by irradiation with radiation. Thus, a large amount of
cutting powders was generated from the removable adhesive layer 2 at the time
of cutting with the blade and then adhered on the wafer, so that the product of
Comparative Example 1 could not be developed to a practical level. In
Comparative Example 2, the removable adhesive layer 2 did not contain a
radiation-curable type removable adhesive agent and it was kept in a soft state

even after UV irradiation. Therefore, the stress of pushing up by the pushing-up
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(s) V~WWWr NmFromTables 1 to 2, the
followng is proven. As is shown from Exanples 1 to 3,
the dianeter of the wafer can bg %sufficiently
expanded at an expandi ng stroke“of 12 nm wi t hout
causing filanmentous dicing waste or fine powdery
cutting waste and without any problem5 in property of
pi cking up. Furthernnre in Exanple 4, the content of
the radiati. gﬁp yneri zabl e conpound of the renovabl e

adHB3 1pEn| WS %@wﬁeqﬂ ;tthawsoﬁéempﬁabieﬁfﬁweswe layer 2, so
P RBEd teych‘?é/ Bb&%o%gb% 80 3b oo éOWef level. In this

case, obtai ned with
respect 1h@@h@§fatw&mnmlé @oveﬁe ?é?%o@étﬂ@'a@ﬂbszkxé%ye@sl a;ne not
t he cases of anpl es I n Exanples 6, 7,
9, canitein gr ixdkeatton- @frablecﬂypager:‘r@vaplevmﬂweatveaag&m@so Hmteihe temporary

because the content of the radiation-polynerizable
&P@”@@Hﬁﬂ Yrengia Cpél%wm%d%ﬁ@w@e%\ﬁ@/@w {zechips could be hardly

S ! Pk bRe e AT BYBHBle A SRELHEH by or e

Prrafia@fh-gokgheasatia cbhﬁ;di@%leﬁitWFescﬁ’é%W 2% aérie rémovable adhesive
Furthernore, in Exanple 5, because the content of the

r ageant lrbtﬁlepr@lnmbﬂez adhesico pyeunridaraf thaha M‘&mmwablélédheswe layer

esi ve y was, slightly_high, the [ayer was
h W@F?e@q‘éff geset#é e rerteat af tf@nfadiarmsoolwﬁ@néa@sﬁ@@wound

t a
CIBETARL bR YA SA DY RIS L REERSUV Hatatn.
a thenaly Hrexighg ke eatisiagline pdraseenan arrﬁé@éaal@shrfg $teNed of 12 mm.
was expanded at a stroke of 12 mm In this case,

however, good results were obtained with respect to

OZ@E)Q#QMFE%B@&W\ézou P oontrast i na?:oingatr oCive
Exanpl e the 5@ gﬁff@d%tﬁh@sﬁggﬁﬁé MFtHe%/r%%e V@wc‘non can be used for

previously hard y Irradiation wt

Tlsuppordingaargkfiang anvodfto beutdti Bgcmeme\nﬁfewaﬂh@eﬂﬁ wbedto be cut
fromthe renovabl e adhesive layer 2 at the tine of
cift sibigcigtitta nraeessingler aribetheie, duthermathed efwodegisg chips using

e T
Exadiphiesize da'ﬂeoé W@@lﬂb%t@@m YRhOGY n%e\"/ hg waste at the

contain a radiation-curable type re e ad esive
abjgret ofadidingt was kept in a soft state even after W
irradi ation. Therefore, the stress of pushing up by
the pushing-up |.~

Maving described our invention as related to the present embodiments, it
is our intention that the invention not be limited by any of the details of the
description, unless otherwise specified, but rather be construed broadly within its

spirit and scope as set out in the accompanying claims.
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pi ns upon picking up was absorbed by the soft

renovabl e adhesive |layer 2, so that the chips could

not be picked up at all. In Corfpatative Exanple 3, the
renovabl e adhesive layer 1 did not contain a

radi ati on-curabl e type renovabl e adhesi ve agent, so

that the tenporary 5 adhesi-on strength coul d- not be
decreased. As a result, the chips could be hardly

pi cked up. Furthernore, in Cbgﬁﬂ %ive Exanpl e 4, the
content rates of the radiati H@ ymeri zabl e conpound
Wi th respect to an acrylic renovabl e adhesi ve agent

in the renovabl e adhesive layer 1 and that in the
renovabl ® ﬂa@h@idiﬁn{gaa;ﬁesivé tape ecempiding Bes ol esqretrbmovable
content of the radiatign-p meri zabl e conpound 10

i t%@TQ‘S“(ﬁa§Yﬁﬁ'3g RNahBagR i, ua%m%vw FAM@EREANS 66NIAIIURAY a

t th by b ki t
2 LRttt mel A Hen e e Grandt ng. St oke of 12
mWheﬂeWDa’%ER{e% oL el d - ?&( mé‘?lz‘é@feeédrﬁgcguﬁtgm the resin

adhesi ve tape of the present invention can be used for

150(Im||pxp)?.)'tidm ognstitdtiig an mytenvast kerhovaige adhessrdhyass aifferent from
g when the work to be cut is subjected to

prt ébgfﬁ%@neﬁu@mﬁé?%r@heiswet'ﬁé@frré‘ﬁﬁod of produci ng

aduBEste Rftent ABIATP 1B RN R lndd i int By 0 q the
Sl(iﬂe@@dilstbén”@ﬁléb@ @cﬂﬂéé(v@[a‘?@k‘ﬁ%@ﬁ‘ebfwm redfaRrakblat said layer
cutting waste at the time of dicing. 20 Having

desser b edsitypedlad offtfron chipgitat ed to the present
enbodi nents, it is our intention that the invention
not be limted by any of the details of the

descri ptj gfg \Ha?l]e?%ﬁci #QSB@%&@@&?%{&SQ\' B alRYher be

construed broadly scope as$ set

outharsin fhe c@@wmﬁwe Raligticn- ﬁ@lyrm@ﬂabiélérhb@uﬁd ifthe resin
waf er - di ci ng adhesi ve tape, conprising two or nore

r @W!t@n cisEEItng ﬂhayce&rt@rm@ﬁt iay@aﬁéhﬁ rempvaiatadigstye layer is

Siti t ai ni
- kR O 851 st e e drbdRe azabie.camesHpd i ths resin
t R iRt fstms%%wmbaﬁ@éﬁreﬁmwgdh&;w% e‘?s' n
conposition constituting an outernost renov
adhesive layer is different from
3. The wafer-dicing adhesive tape according to Claim 1 or 2,
wherein the resin composition constituting the outermost layer of the removable
adhesive layer contains 50 to 200 parts by mass of the radiation-polymerizable
compound for 100 parts by mass of an acrylic base resin, and
wherein the resin composition constituting the inner removable adhesive layer
contains 5 to 100 parts by mass of the radiation-polymerizable compound for 100

parts by mass of an acrylic base resin.

4. A method of producing chips, comprising the steps of:

supporting and fixing a wafer as a work to be cut with the wafer-dicing




that of an inner renovabl e adhesive | ayer; and wherein
a stress applied to the base filmis sufficiently

i ntroduced to the 10 outernpst Pegovabl e adhesive

| ayer irradiated with radi ation, so that said | ayer
can be easily peeled off fromchips cut. 2. The

waf er - di ci ng adhesi ve tape according to Claim1,
wherein the content of the radiation-polynerizable

CORPRAIcE &e[bet Q@Cofrgmpg% LRy R ' ra%rgg 1Ggnstituting the

out ernmost 1Tayer o novabl @ adhesrve | ayer is

| ar ger tfigivgtthe warat siéh Bfat theweadbat bpaurﬂﬁw@ié reh@s inside of
compound in the resin conposition constituting the

i ntherouternositbyeranfibs wedet-digarg adhesieetapaferthdimiargemovable
adﬁ;sive E@pe according to Caim1l or 2, 20 wherein

t RIhesYe lYERpERIaNt BhiEJRBET Pt e Meepupellavat | ayer

of the r. I iy .CO [ 0,. 00
par t o by O e REMEE T i TR D P R e
for 100 gigkihg ytheBBss-ebtafedehysicgtbase resin, and
wherein the resin conposition constituting the inner

renovabl e adhesive |layer contains 5 to 100 parts by
mass of the radiation-polynerizable conpound for 100
25 parts by mass of an acrylic base resin. 4. A nethod
of producing chips, conprising the steps of:
supporting and fixing a wafer as a work to be cut with
the wafer-dicing } tl Sy GI| C-~ adhesive tape
according to any one of Clainms 1 to 3; dicing the

waf er such that a | owest part of cutting bl ade reaches
inside of the outernost |ayer of the wafer-dicing
adhesi ve tape or the inner renovabl e adhesive |ayer
present in the inner part to the outernost |ayer; 5
irradiating the wafer-dicing adhesive tape with

radi ati on; and picking up the thus-obtained chips
cut.




