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r ADHESI VE TAPE FOR LASER DI Cl NG The present invention rel

t® an adhesive tape 5 for |aser dicing. Conventionally, there has been

proposed a nethod in which, when perform.ng a so-called dicing

such 10 as cutting and separating a seni conductor wafer having gﬂlﬂmﬂlﬂﬂln

pattern formed thereon into small el ement chips, the sem conduc

ates

il

previously attached onto a radiation-curabl e adhesive tape to secur8¥®f* in

a position,

and then the wafer is cut along shapes of elenents with a 1

--di anond bl ade (a rotary round cutter); and then radiation, su

oot rave' o Ton e et o Lk eseeier o= AU

t he subsequent pick-up step. 20 The radi ati on-curabl e adhesi ve tapeéo®zed in

i ke ul travi
irradi ated f

thi s net hod

i s an adhesive tape conposed of a radiationtransmtting

substrate and a radiation-curabl e adhesiyg d ayer applied on the substra
Thi s adhesi ve tape exhibits strong adhesive force before the irradiation of
25 radiation, and, rakt grekbati ihddhaibANrefatde tadaRtddiesivd thpd S

adhesive force | essens conspicuously. Thus, the above-descri bed net hod
advant agebuslfyf daisleirt dtieinghe cutting and separating of the sem conduct or

wafer into s

mal | el ement chips in the dicing step, and allows the 5 ele

5

te.

ment

chips to be easily picked up in the pick-up step following the irradiation
, irrespective of the size thereof, for exanple, even a |l arge
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Conventionally, there has been proposed a method in
which, when performing a so-called dicing processing, such
as cutting and separating a semiconductor wafer having a
circuit pattern formed thereon into small element chips,
the semiconductor wafer is previously attached onto a
radiation-curable adhesive tape to secure it in a position,
and then the wafer is cut along shapes of elements with a
diamond blade (a rotary round cutter); and then radiation,
such as light like ultraviolet rays or ionizing radiation
like electron beam, is irradiated from the back side of
the adhesive tape, before transition to the subsequent
pick-up step.

The radiation-curable adhesive tape used in this
method is an adhesive tape composed of a radiation-
transmitting substrate and a radiation-curable adhesive
layer applied on the substrate. This adhesive tape
exhibits strong adhesive force before the irradiation of

radiation, and, after the irradiation of the radiation,



. as.25 mR2 or nore. Exanples of such adhesive tapes are disclosed in
" JP-A-60-196956 ("JP-A" nmeans unexani ned 10 published Japanese pat ent

application), JP-A-60-201642, JP-A-61-28572, JP-A-1-251737, JP-A-2-187478,
and the like. In the conventional dicing device, the cutting is perforned
while rotating a dianond bl ade. Thus, when cutting a wafer into very snall
elements of 1 mmor less, 15 the thickness of the blade is made as small as
possible to reduce the width of the scribe lines, whereby it is possible to
i ncrease the nunber of el ements which can be obtained froma single wafer.

Even then, however, the cutting w dth has to.be a roxhgﬁ{ely 40 pm. and
chi ppi ng 20 oft& RENASHH OGS LAFSPPEd RN SPRE UPHARY of %4 ng*€ whi ch were
serious problens, Further e |1 i . bl e to a
chor t servi cd e dhrr e iBeiiR rgvabERIERReY, FIRLTuEERRs ERE; ot o

br eakage. To &itle hd Wik JEIAla iy Br thel ASERANALYLOLHRKE ShEoCUTLI N

25 edge of t ong, resulti'ng in very | arge ade 3 thickness of
e.g., 250 umgpen digent hafipd Snd thieMdtiatingn skepBhalaknisgsbtade
strength. Further, when cutting a hard material |ike glass, the cutting
speed i s 3S VelemdmWw dIpipls ttd bemasiliuptibked siphde the giakoag btbpade is
a rotary round cutter, thereis alimtation regarding the cutting

confi gur at i onfolimwingredrs intrddsiatiees sifblradiatden,i irgespearchiver afy
configuration. Contrary to this, recently, there has been_devel oped a

novel - processFify SRR &9 ZilRF £Xa8PdE nievied jdetlarges pIEBRN SUGRi ch a
water mcro jet and & | aser are conbifed t? cut neéal materi al s. Exanpl es
of such a pro®essl MY d&F AOLR-i | F3ARRLeHheCf aSRFN 3RS 1EE AR A Sl udes

Laser M cro J&‘{séié 1125 - ATy aflodee q b RN NP undhah Rl 1 ed to

sem conduct or wafer dicing,
10 published Japanese patent application), JP-A-60-201642,

JP-A-61-28572, JP-A-1-251737, JP-A-2-187478, and the like.
In the conventional dicing device, the cutting is
performed while rotating a diamond blade. Thus, when
cutting a wafer into very small elements of 1 mm or less,
15 the thickness of the blade is made as small as possible to
reduce the width of the scribe lines, whereby it is
possible to increase the number of elements which can be
obtained from a single wafer. Even then, however, the
cutting width has to be approximately 40 uym, and chipping
20 of the elements is involved at the time of cutting, which
were serious problems. Further, the small thickness of
the blade leads to a short service life and a high running
cost since it is easily subject to breakage. To cut a
thick metal plate, it is necessary to make the cutting

25 edge of the blade long, resulting in a very large blade



., 15.this device provides a superior effect as conpared to the conventi onal

" dicing device using a dianond blade. That is, by using a |laser, no chipping
of elenments occurs, the service life bec s longer, and there is no
deterioration in quality due to bl ade breakage. Further, it is to be 20
expected that even a thick material can be cut at high speed wth a narrow
scribe line. However, when applying a |laser mcro jet type device to
sem conduct or wafer dicing, the conventional adhesive tape does not always
al l ow t he above problens to be solved 25 to a sufficient degree. 4

~11MVARY An of t e prese i nventjon i rovi de an adhesive tape
for |aser %%hﬁ SEh° wﬁéﬁ éu?%Pnﬁ and"5 ke %Qﬂ!%ﬂf L&' fg) a silicon

waf er, Cera”‘%mf@%%%%n ﬁhlﬁEBEHE é ﬁ?a8¥ Léﬁ tn!0 e Wat er

jet, does not  involve me rea y ng of f q)Ierfents and

which is extensgiiy aamrwn@bae@mw@lkae ﬂﬁé@r'éhet&i‘@iﬁk%%ﬁbéé r 84 ght ness

at the tinme of extension. 10 Qther and further object, features and
advant ages ofast Reer Xn\a@m lagn 1Witbl sappear NRUetHer ) ¥s it dicinoed ng

description. ' | LED DESCRI PTI ON
5 blade is a rotary round cutter, there is a limitation
regarding the cutting configuration, which means it is
impossible to cut into an arbitrary configuration.
Contrary to this, recently, there has been developed
a novel-processing device utilizing a laser micro jet

10 system, in which a water micro jet and a laser are
combined to cut metal materials. Examples of such a
processing device utilizing the laser micro jet system
includes Laser Micro Jet (trade name) manufactured by
SYNOVA Co. When applied to semiconductor wafer dicing,

15 this device provides a superior effect as compared to the
conventional dicing device using a diamond blade. That is,
by using a laser, no chipping of elements occurs, the
service life becomes longer, and there is no deterioration
in quality due to blade breakage. Further, it is to be

20 expected that even a thick material can be cut at high
speed with a narrow scribe line.

However, when applying a laser micro jet type device
to semiconductor wafer dicing, the conventional adhesive
tape does not always allow the above problems to be solved

25 to a sufficient degree.



, 15.To achi eve the above object, the inventors of the present invention have

" found out, after the intensive studies, that the above problem can be
solved by using a filmwhich allows per tion of water (water jet) as the
substrate of the tape. That is, according to the present 20 invention,
there is provided the followi ng neans: (1) An adhesive tape for |aser
dicing in which a laser is guided by a water jet, wherein a substrate of
the tape allows perneation of jet water streamof the water jet through it;
25 (2) The adhesive tape for |aser dicing according to 5the item (1),
wherein a water streamof at |least 50 Nm w dth can be perneated; (3) The
adhesi ve tape for laser dicing according to the item (1} or (2), wherein

the substrate has a nmesh-like 5 structéﬁﬁhﬁégh a fiber dianmeter of 10 pm or
nore and | ess than 50 um (4) The adhesive tape for |aser dicing according

to any one of the hhe%B jebk e cBk E@@éﬁtnlﬁbénéﬂgﬁtiéiébrﬁﬁbﬁhié"éﬁﬁ
structure with a pore dlaneter of 18 to 50 um (5) The adhesive tape for

| aser dicing amewidiegadpge doyr qaseef dibenyt enmchl)when(é\)ttwi@rmm t he
substrate i s conposed of a rubber-1like elastic nenber;

5 separating (dicing) a silicon wafer, ceramic, glass, metal
or the like by a laser together with a water jet, does not
involve melting, breakage, or flying off of elements, and
which is extensible, and which allows the material to
maintain straightness at the -time of extension.

10 Other and further object, features and advantages of

the invention will appear more fully from the following

description.

DETAILED DESCRIPTION
15 To achieve the above object, the inventors of the
present invention have found out, after the intensive
studies, that the above problem can be solved by using a
film which allows permeation of water (water jet) as the
substrate of the tape. That is, according to the present
20 invention, there is provided the following means:

(1) An adhesive tape for laser dicing in which a
laser is guided by a water jet, wherein a substrate of the
tape allows permeation of jet water stream of the water
jet through it;

25 (2) The adhesive tape for laser dicing according to



. (6)" The adhesive tape for | aser dicing according to any one of the itens
(1) to (5), wherein one side of the 15 adhesive tape has a

radi ation-curable adhesive |ayer; and (7); The adhesive tape for |aser

di cing according to item(6), wherein a non-radiation-curabl e adhesive

| ayer as an internmedi ate |layer is provided between the substrate and the
radi ati on-curabl e adhesive | ayer. 20 The adhesive tape for |aser dicing
according to the present invention will be described below in detail. The
adhesive tape of the present invention is used when |laser dicing is

per for med i n i GBf |3ger b guhded byop yeLer,] & o The S arg Mhpro et

systemis a systémin a |l aser i r ol y Usi hg awater jet

as a 6 9Ui%ﬁdtﬁh%ﬁnegkthégmég£8dthe air, a laser beamis diffused,
wher eas when water is usetd as a nellium the laser beamis transnitted

t heret hrough whil e (4ndergohafes 86 achpONro s £by dheidpRIchRBM LA be
irradiated 5 efficiently. The pressure of the water jet  is preferably 30 to

70 MPa, whi chthehditleth qaty be k2 t edevelihi bhé hsubdovet aetidd cnatkestaripicke When
the water jet pressure is too low, the water jet may be insufficient as a
gui de of 2 | sdeuctuget widbt er Ldbaredihmeteasl 0fylatumher cwere laidickessthen
the water jet pressure is too high, inpact when the water jet collides with
a wor kpi ece (adutdOsiBiiect) or the tape is too strong, to nmake the tape

rove (I1utter). Tesihihgd Lipgelorl ena gnol b ghelitvelolig oy

a any one of the items (1) to (3), wherein the substrate has
a porous structure with a pore diameter of 10 to 50 pﬁ;

10 (5) The adhesive tape for laser dicing according to
any one of the items (1) to (4), wherein the substrate is
composed of a rubber-like elastic member;

(6) The adhesive tape for laser dicing according to
any one of the items (1) to (5), wherein one side of the

15 adhesive tape has a radiation-curable adhesive layer; and

(7) The adhesive tape for laser dicing according to
item (6), wherein a non-radiation-curable adhesive layer
as an intermediate layer is provided between the substrate
and the radiation-curable adhesive layer.

20 The adhesive tape for laser dicing according to the
present invention will be described below in detail.

The adhesive tape of the present invention is used
when laser dicing is performed in which a laser is guided

by a water jet. The water micro jet system is a system in

25 which a laser is controlled by using a water jet as a



., film as a substrate, that allows water (a jet water atrean) to perneate

" through it. The dianeter of the water jet that perneates the substrate, is
determned by a ~ - " 20 nozzle size (gengrally 50, 75, 100, 150, or 200
E~m) to be used for jetting. In the present invention, the dianmeter of the
water streamthat is perneated by the substrate is preferably 30 to 200 um
nore preferably 30 to 100 pm and particularly preferably 50 to 100 um By
usi ng such a 25 substrate, water fromthe water jet can flow out of the r
adhesive tape w thout staying between the adhesive tape and the wafer,

whereby it | ]%OL{%_Q‘%?]I bkﬁgﬁoeﬁi‘étygﬂtiﬂ?{ﬁa@mﬁ?g%?} the jane @s,@ fesult o

nmelting. As e substrate throug wat er  perneates, 5 it is

preferabl e thalr Al SURMTREE RASnAwARER- likkGs@l AsPRTREGiSh] UEhere.
Exanpl es of the substrate include fibrous materials, such as non-woven

fabric, hol | ovygea beatOVi@ thrabisimGt tead thersairdaghniyhoDe GRe8rysedgas a PDP
el ectromagnetic wave 10 shield, and a rubber-like elastic material. In

particul ar, neEnmdannf,almhiereby phef dnslklrebebin canpbef érabidated t he
non-woven fabric to exhibit stretching property without any directivity.
The rubbeb- | i&ff il intily .mat eri al nmay have a honeyconb structure. 15 Wen
using a fibrous material as the substrate, it is preferable_for the fiber
di aneter to be 10 TheoPress8renadfl &be wRARrs0ekmis| RrgfetpbiYadl tWihla

fiber dianet f 50 . the flat partion.i ta the chucki
Labl e, whi ch YR8 notP iSRRI fog e iy 104G chRoBEPVR (e por i ons

sher e 11ber S AU SUE RESEY GREUEAD Leed!HEt beeSD B Emk o olose

portions wll ich I's not prerera eat resi stance
of the substrgfe dftdie {sethadys RPN fAlElhtsalseat gdiaecerdungakearl, aser

dicing 25 conditions, such as a cutting speed, a |laser output, and a
10 to deteriorate the quality at the cut surface. When the
water Jjet pressure is too high, impact when the water jet
collides with a workpiece (a cut subject) or the tape is
too strong, to make the tape move (flutter), resulting in
deterioration of the quality at the cut surface, in some
15 cases.

The adhesive tape of the present invention uses a
film, as a substrate, that allows water (a jet water
atream) to permeate through it. The diameter of the water
jet that permeates the substrate, is determined by a

20 nozzle size (generally 50, 75, 100, 150, or 200 um) to be
used for jetting. In the present invention, the diameter
of the water stream that is permeated by the substrate is
preferably 30 to 200 uym, more preferably 30 to 100 um, and
particularly preferably 50 to 100 um. By using such a

25 substrate, water from the water jet can flow out of the



¢

8 water amount thereof. what is inportant is that the substrate to be used
shoul d not be nelted under heat at the tine of |aser dicing. Exanples of
the material of the substrate include 5 | yet hyl ene, pol ypropyl ene,

et hyl ene/ propyl ene copol yner, pol ybutene-1, ethylene/vinyl 'acetate

copol yner, ethylene/ethyl acrylate copol yner, and honopol yners and
copolyners of a -olefin such as iononer; engineering plastics such as

pol yet hyl ene terephthal ate, polycarbonate 10 and pol ynet hyl nethacryl ate;
pol yam de such as nylon-6, nyron-6,6, nyron-12 and aram d; and

ther ropl asti o BIASLOTRLRSUsBnan cPREXYE SLNBOE 3 YL FOSASI YL FoL iyt ene

copol yner and penten-ba reover, erta

combi nati on oind W PhdFAs TRGEELY! 3119:5EbeCt el £OTEEFADOYE TN Oned

group. The materials can optiona be selected ndi ng on t esive

property withf hheadhagsl we hayesul®f okhpaeringrticularly preferred are
pol ypropyl ene, polyethyl ene terephthal ate and nyl on-6,6. 20 The thi ckness

of the substrate i fsprekretakl gubBtbate phevegh whiéRtvareofpéhitedtpdsyial .
The thickness of the substrate is also preferably thin so long as it

mai nt ai nsSextignsisopyeferabily sbath&het kebstbsateabhasi s meshbl bkenor Taus, the
t hi ckness of the substrate is generally from30 25 to 300 Vim preferably
30 to 200 Vi rgonfdse Shrafcdugiel-y 50 to 9 200 um and particularly

preferably 100 pm One side qof the surfaces of the adhesive tape js
conposed of the adﬁ@?@@ieﬁaﬁgrtbStEFEEHrB§eabBF£?§§ glgﬁ@ﬁ?i@ﬁigﬁlals'

oYL D S YR A e 0 BT 8T8 TORDER FEEDE. g e o
a radi ation qyahlgRdNes1vn ) aveh u¥eaeawen, phbeel 8ERYohddhationyags Used
herein refers to light radiation such as ultraviolet rays, “or 1onizing
radi ati oposudhiasl dh Rlee rubbeeahike elastic material. In particular,
non-woven fabric is preferable. It is preferable for the
non-woven fabric to exhibit stretching property without
any directivity. The rubber-like elastic material may
have a honeycomb structure.
15 When using a fibrous material as the substrate, it
is preferable for the fiber diameter to be 10 uym or more
and less than 50 uym. In a substrate with a fiber diameter
of 50 um or more, the flat portion is fused to the
chucking table, which is not preferable. Further, if the
20 diameter of the portions where fibers are superimposed one
upon the other is 50 um or more, those pértions will be
melted, which is not preferable.
Further, heat resistance of the substrate to be used

is appropriately selected according to laser dicing

25 conditions, such as a cutting speed, a laser output, and a



. 10 .The acrylic-based adhesives include a (nmeth)acrylic based copol yner and
a curing agent as essential conponents. The (neth)acrylic-based copol yner
can be obtai ned, for exanple, by copoly i zing a nmononer (A) such as al kyl
acrylate with a nonomer (B) having a functional group, 15 which is reactive
with a curing agent described later, using a solution polynerization nethod
according to an ordinary nethod. The acrylic-based adhesive may be those
obt ai ned by copol yneri zing two or nore kinds of the nononers (A) with each
other. 20 As the nnnoners (A), there are exenplified nethyl acrylate,

gﬁt Clyl rrerrﬁ]gg(r:ﬁytl % mfetnhyl he%r/ l:z:‘ravf}?% h¥S Zﬂgxf{% exytse tl’i)%agéry S{Z!'a;ﬁa
the like. Wrt% 'E%yu*%,%d%% %'do'ﬂSt 8@ %Xt@ﬁ Hﬁggkﬂ?ﬁé at

conbi nat i on O two or nore nbnoners ESCI’I be € nononers

(B), there argexamy idf adsae’ Wilcaagl.d, nmethacrylic acid, itaconic acid,
mesaconi ¢ acid, citraconic acid, funarlc acid, malefic aC|d acrylic

aci d2- hydroxyethylExﬁh@h&@fb&lQh&Cmdt%rhhdrOXyehbyhubEtﬁ8t¥|ﬂﬂ&ﬂﬁde

nmet hacryl am de, and the |ike. Those nononers may be used al one, or may be
used i n cénbipmtyerhydfenaso porl ypnopyienene eshgdeoei/bedpgbene. cPhelynerng
agent is used to adjust an adhesive force and an:- cohesive force, by

reacti ng the RUFYRIfangerkt: Whhyleney vigyd: ageiater 69pCLiMERe

ol BGZCEKLLC'WMW %Fl\%&eﬁrxc%%la"@‘éxa%fﬁaﬂgpﬁ?va%? abgre. such
1,3-b N, N- di dyl - | oh

T2 bis(N, N S S R AGHEOREE b of Befes 11aTaher i, fRgipeer ing

di gl yci dyl am poget fwd )henz ene pdi bty Nrd @ldraghtiadyte] p1geadbamhee;

i socyanat e- based conpounds haV|ng two or nore |socyanate groups in a

mol ecul e 10sucindispd] yindtiyll aieer HHdisactanatpdlyanidd Isylctnasdinyldoay-anat e,
1, 3-xylylene diisocyanate, 1,4-xylene diisocyanate, diphenylmethane 20

4,4 -diisocyamaren- %;zﬁrrlfmm-ﬂa'ﬁseajld:mms anal ithg nmge leis tbsr e azi ri di nyl
groups in a no|ecule, such as tetranmeth IoI-trl-a azjridi_nyl proplonate

trinmet hyl ol t rfL2stemens A4Gh ﬁﬁ(ﬁﬂ%ﬁﬂﬁ ﬁqunﬁﬂﬂﬁﬁﬂﬁﬁ%ﬁ§¥%§qﬂ4h-Fﬁﬁﬁw di nyl
D STl | SAPELINLE SRR nocd AR TN *2hoLUbURLE Sonele.
its desired aghesivgd abe. bérf&mmlcm cIﬂ‘Q:viBerrnSi\o%Q;B'i{atté%ﬂ&qused i's
preferably from0.1 to 5.0 parts by wei ght based on 100 parts by wei ght of

15 selected from the above-mentioned group. The materials
can optionally be selected depending on the adhesive
property with the adhesive layer. Of those, particularly
preferred are polypropylene, polyethylene terephthalate
and nylon-6,6.

20 The thickness of the substrate is preferably thin to
prevent vibration of the material. The thickness of the
substrate is also preferably thin so long as it maintains
extension property so that the substrate is not broken.

Thus, the thickness of the substrate is generally from 30

25 to 300 um, preferably 30 to 200 um, more preferably 50 to



. 5 the (nmeth)acrylic-based copol yner. The adhesive force is a value as
nmeasured according to JIS Z 0237 (1991) (90 peeling nethod, peeling rate:
50 nmmmn, test sheet: silicon wafer). The adhesive force is preferably on
the order of fromO0.2 to 1.3 N25-nm 10 anpl es of the solvent for the
acrylic-based adhesive include ethyl acetate, toluene, xylene, acetone,
nmet hy et hyl ketone, n-hexane, cycl ohexane, and the |ike. The

radi ati on-curabl e adhesi ve includes generally an acrylic-based adhesive and
a radiation-polynerizable 15 conpound as nmain conponents For the

radi ati onpol y. i.zabl e conp und d E @bon cur abl e adhesi-ve, for
exanple, alo moiTee fRSr RRéi d‘ﬁtu ﬁ’ﬁo@r‘f& ﬁﬁpg g 1’85t two '
phot o- pol yner i zabl g caLhan- 63 paR gwggsegoeesthg 204 fedll @ phich is able

to forma three 20 dimensi onal network structure by i Tt adi ation of l'i ght,

as di scl osed ddhnpH3e &t FHeda@naRd veP14y6e- 88§&§8ed' By Vasisly 11‘?9&' Mor e

specifically, exanples of the radiationpolynerizable conpound to be used
i nclude tri neddminldy @ e iyliizcbalsalde adhesigaehhil akyehd§anen 2o
tetraacrylate, pentaerythritol triacrylate, 12 pentaerythritol

t et r aacr ybat e imi Jpentmeemerhrtia ahenooolvedtdieppénadhes yvat tapes. Such
di pentaerythritol hexaacrylate, 1,4-butylene glycol diacrylate,

1, 6- hexanedi cﬁdfmweylleﬁY@r eIc )Pételfﬁr@#é)(gWwpsﬁﬁa@fy{ia}‘édl%i@@ester
acrylates, and 5 the ke.. Furthernore, urethane acr¥ ate b sed ol i goners,

in addition t%FE?R}%i 5 1 TVET -ac PO §PEehaskRe cl %%H”Bé ed as
the radiati O'L%PA e fé\al}'eefeﬁ:l%nﬁ%bﬂth-{h%aldﬁ%tt%ﬂesﬁgfxyggt 8}9%990?& goner s

can be obtain exa rreact1 ng an | socyana ermnalrl zed

uret hane pr e&@iymropbﬂ&h@%@}l Y dgiaadiidig s%daolagolanceﬂee%en BUsR.as a
pol yester-type ponoI or a polyether-type polyol, with a polyisocyanate

conpound 10f or exanmite arillied-Hasea dndmayaeatmclada hokpbengacrylic-

di i socyanate, 1, 3-xylylene 15 diisocyanate, 1,4-xylylene diisocyanate,

di phenyl net havased mqndlsm;arfmde,a cnuning |ageax, ag egsgntiedykamponents.
met hacryl at e haV|ng a droxyl group (for. exampl e, 2hydroxyethyl acrylate,
2- hydr oxyet hyFeretFeth V¥ eZc CPnaPE, OPLRVALExy EPEPYI

et hacryl at e, 20,00 O%Mé’ﬁ(%l},‘n B abomel? 47 BHRE"e7at RO oo

met hacryl at e, e I| rati e acryrli
adhesive to tsv@ryp@u@twmr RO InsHneaalE) HRRYNG 'fﬁntclil@_oh%(i' dirbapgur abl e

adhesi ve, the radi ation-pol ynerizabl e conpoungﬁls 25 preferably used in the
amount ofl 5f r o B€h tis 2hqraivtes woith al3uring agent described later,
using a solution polymerization method according to an
ordinary method. The acrylic-based adhesive may be those
obtained by copolymerizing two or more kinds of the
monomers (A) with each other.

20 As the monomers (A), there are exemplified methyl
acrylate, methyl methacrylate, ethyl acrylate, ethyl
methacrylate, butyl acrylate, butyl methacrylate, 2-
ethylhexyl acrylate, 2-ethylhexyl methacrylate, and the

like. Those monomers may be used alone, or may be used in

25 combination of two or more monomers described above.



. wei.ght, nore preferably from50 to 150 parts by weight, and particularly

" preferably from70 to 120 parts by wei ght, based on 100 parts by wei ght of
the acrylic-based adhesive. In those caseg t he resul tant adhesi ve sheets
have a great 5 initial adhesive force t he adhesive force al so reduces
significantly after the irradiation of radiation. Thus, an interface

bet ween the wafer and the radi ati oncurabl e adhesive | ayer can be peel ed
easily after conpletion of polishing the back side. 10 Moreover, the

radi ati on-pol yneri zabl e adhesive may be formed fromthe radiatjon-curable

| havi ati its.sid h - Such
Fadi at i on-cur abie ASpoTynESTSBEEECIBY  RRSEF ChEr  SRRMT He BRI e Sadhesi ve
property and 10, r gl 9w 3kl 1§tBE8BﬁEtXC1Jhem%§€%Qﬁlc9 5o abl e

copol yner haV|ng the Tadi dfion- po ymeri zabl'é group 1 e Si ains is

described in dpt@dodi afcqrd S8 c dBif, 5m§285té 8849a ) Phe By 2{@ 3% i dur t her,
the radiation-curabl e adhesi've may contain 20

phot o- poIynerzzﬁydﬁﬂkydﬁﬂylat@mt&ﬂ@hy&icaabidn@xhy&ebﬁyexyylphenyl ket one.
The above-nenti oned acrylic-based radi ati on-curabl e adhesi ves have a

suf fici ent addwesylemifds,c anetthadny lsafide ,paindr the fhkeir réttise immanfers

radi ation, and the adhesive 25 force reduces significantly after the
irradi ati on dtay bel ysed aliane, PRuRay ke dgrdsiifecombénabpant @€ We® Prare
adhered with a sufficient hesive force, thereby the surface of the wafer
can be prot et WG P9 &PO8§ of radiation, while the adhesi ve

ST o0, 0 = i ARG R 1 SRS MR ol e

of radiation. The t kness of he5|ve ayer is

appr opr f at el ya et &5 rédifuk sippandiang & tadiRG She! Bariull agbntOwbenagher ed

to which the adhesive tape is 10 applied, wthin the range not departing
from t he 19ubj egicoiondlie Jyagenin mneer(tmentrm,)aacmgrlllb-noasgeneb@bttyméeo um or

| ess, preferably 1 to 200 pm nore preferably 3 to 100 pm and particularly
preferably 5 For 2exawmie | rexamplethasf wde gugingr agessr igcdudg eboxkie

present 15 invention, it tgﬁfreferable to provide, as an internedi ate
| ayer, a non- ‘F%tﬂﬁ’%ttr?‘i‘ﬁt RAKLS FURIESIMAFY SPOXYoGERIES tHie 2r BALEERSR+ cur abl e

adhesi ve | aye (Je &%, | I owi ng
points and th‘g’eu éhfif en |oﬁﬂ3y 4$(%?ﬁﬁ°%h %?%g% |10 %ﬁkgurglng
step is 20 unﬂeyeeﬁew N- difb%ﬁ;ﬂfan\lﬁ'{digatt@% AR atte,a-%l%tehswat e
havi ng a porous structure or a nesh-1like structure (herelnafter t hese are
col l ectiveél y difEyaebdly Xamasomet pdk Yhen et Ny iNg Nandi 't-lte tidakgd 'y, idiyilem-
presence of a non-radiation-curable 25 adhesive | ayer between the substrate
and the radi axybgnediamine; isocyanate-based compounds having two or

more isocyanate groups in a molecule, such as 2,4-tolylene

diisocyanate, 2,6-tilylene diisocyanate, 1,3-Xylylene

diisocyanate, 1,4-xylene diisocyanate, diphenylmethane-

20 4,4'-diisocyanate; aziridine-based compounds having two or
more aziridinyl groups in a molecule, such as
tetramethylol-tri-{B-aziridinyl propionate, trimethylol-
tri-f-aziridinyl propionate, trimethylolpropane-tri-g(-
aziridinyl propionate, trimethylolpropane-tri-gG-

25 methylaziridine)propionate.



. 15.curabl e adhesi ve | ayer enables to block the radiationcurabl e adhesive

" fromcontacting with oxygen. Accordingly, inhibition of curing due to
oxygen radi cal does not occur, and an ad& sive force is reduced
sufficiently after the 5 irradiation of di ati on such as ultraviolet rays.
Therefor, the adhesive |ayer can be peeled easily at the pick up step. In
this case, irradiation can be conducted under the atnosphere, and it is
unnecessary to carry out NZ purging to prevent occurrence of oxygen radical
at the 10 radiation irradiation. Therefore, such a nethod is good in

ti t [N d
adhesi ve propert ,BebeH Ei60: FapEnEr Zﬁ%@?%@%iwi%éﬁr"v”%se' of usi ng
the porous sUbelials auberhnkSchl 6 LOE;SURShaRke, fanEaRLE o) (he

radi ati on-cura Ie a esirve 0|n

provi ding a ngnJadicat kg ewrala e g@h@swebeaugéda ?réf‘é@éﬁfﬁ“@f&n' ayer

bet ween the substrate and the r t1on-curabl e adhe l ayer, the non
radi ation 20 ccur Y & .adpasitse theqeighti Bhsklr shedobnpRats bptweidier of
substrate, and this internediate |ayer and the substrate are joined firmy.
As a resubt, dhee (mewr)@ediyatie-baged apgollgmeradi ati on-curabl e adhesi ve

| ayer are brought into contact in a state of an area contact. Thus, the
adhesive 25 force The gohesdye dndcehdsi at ¥rlueecasxmedsarednacpasding 16
remai ning) is not observed between the substrate and theradiation-curable
adhesi ve | ayeio HiS thd237nd 199 ped9iong. PQ‘{%HF? é%@?hqun refelddiegiake ¥ past e)

eXUdatlonllﬂéb bstrate.5

d f
non-radi ati on- cﬁﬁgﬁ}SI 051% qe§yeF1&éFﬁ§e§r? EEQ?ESQP%S&F?rﬁQrce
radi ati on- cuggpggéﬁﬁygg ente %,OE@%re%%dQEbﬂnoo% Egelaghgybgemhnto t he

substrate si When a porous substrate and the . like is

used as aosubstrat mxa&dpqe%ffoe:ctcnes soafrenikalbe. the IBeyhacdpaseqof the
non-radi ati on-curabl e adhesive |ayer that is provided as an internediate

| ayer can be altemioce dimetladieusttdy Ir egatditess tofluehe , pxygpenei, eacegqoered f or
an adhesive tape such as hardness. Therefore, the exudation of the

adhesi ve is presier Ay lorkaroneed W%‘%\ﬁrdﬂi&@@@ﬁ%‘?rt Rad; ﬁth@r Ad#eat e
Iayer In order to preve t he gxud uon gﬁ a heilve i % 3
consi dered that the fark SP-SYEG & 2 e@&?&bﬁgc 8985l93“e§ Ad¥udPed to

e IR, e 1 A g o o

met hod i g5noteqgupmind als mdiiC&edri®nents. For the radlatl.on—
polymerizable compound used in the radiation-curable
adhesive, for example, a low-molecular-weight compound
having at least two photo-polymerizable carbon-carbon
double bonds in a molecule, which is able to form a three-

20 dimensional network structure by irradiation of light, as

disclosed in JP-A-60-196956 and JP-A-60-223139, is widely
used. More specifically, examples of the radiation-
polymerizable compound to be used include
trimethylolpropane triacrylate, tetramethylolmethane

25 tetraacrylate, pentaerythritol triacrylate,



. resul tant adhesive tape is not satisfactory in light wth hardness and the
| i ke, and al so the adhesive property with the substrate is reduced. This
probl em of exudation of the adhesive naylélso be sol ved, for exanple, by
adjusting 25 a |lam nating pressure when a’radi ation-curabl e adhesi ve 17
| ayer and a substrate are | am nated. However, it is not preferable since

t he operations becone conplicated. In the present invention, the nmaterials
of the nonradiation-curabl e adhesive are not particularly limted, 5 and
any type of the conventionally known acrylic-based adhesives can be
applicable. The acryl.i.c-hase dhesi ves .are Qnes_ which, include a -
(neth)acryliCE?EEﬁﬁﬁgﬁﬂﬁﬁkéagkékﬁfﬁfHgiﬁﬁﬁj gd@ﬁpt3§r§§§5ﬁ§9 | conponents.
Exanpl es of t i C- 0 I (Wale: e e,

ol ymers vhi CheRaTE TRE A R o R By e T OIT Dot RETTRLT e
pol yner, and £opoby#essnofqpyddetdacipilatles QS%&heQ%%@@i@QDQEMBE?lﬁtéD a
(neth)acryllc-based pol ynmer "or a functional nononer, and conbination of
those pol ynerpolystiypldms §hecoldicadmyrl ava gloll igbelshese apelyyaees, adhe hi gh
nmol ecul ar wei ght pol yners which have an order of from 500,000 to 1, 000,000
of the weisghtthh@elBige. nol ecul ar weight is usually used. As the exanpl es of
the curing agent in the non 20 radi ation-curabl e adhesive, can be nentioned
are those nenti onedFythaiangrs egiiatdang lagryiliase-brsede clagPBEE8ncLRabl e

dhesive. Th diti t of th i be adj usted di
on the. desi 1 CASHHERR Vi T AoV BRRARIEY AH7e TARA-EG 8o ROTPE BREF or abl y
from0.1 to 25,5 D.PRLLE Ly ¥l %qﬁé@%-@b%‘%ﬁ% 1P ¥opodily . Ofphde 18
(neth)acryllc-%ase% copol ymer. " I'n e presen |nveﬁt|on, as the
non-radi ati ony e RPHE AENEF Ve bASET UL eI dhepratmeadhgsive as the

radi ation-curabl e adhesi ve, however the non-radiation 5 curable adhesive
does not 1oncl edempby, riogli péacing an isocyanate-terminalized urethane
prepolymer obtained by reacting a polyol compound, such as
a polyester-type polyol or a polyether-type polyol, with a
polyisocyanate compound (for example, 2,4-tolylene
diisocyanate, 2,6-tolylene diisocyanate, 1,3-xylylene
15 diisocyanate, 1,4-xylylene diisocyanate, diphenylmethane
4,4-diisocyanate, or the like), with an acrylate or
methacrylate having a hydroxyl group (for example, 2-
hydroxyethyl acrylate, 2-hydroxyethyl methacrylate, 2-
hydroxypropyl acrylate, 2-hydroxypropyl methacrylate,
20 polyethylene glycol acrylate, polyethylene glycol
methacrylate, or the like).
As for the blend ratio of the acrylic-based adhesive
to the radiation-polymerizable compound in the radiation-

curable adhesive, the radiation-polymerizable compound is

25 preferably used in the amount of from 50 to 200 parts by



polyneri zabl e conpound or photopol ynerization initiator. The thickness of
the non radi ati on-curabl e adhesive | ayer, which is provided between the
radi ation-curabl e adhesive |ayer and the;gubstrate, is not particularly 10
limted, and it is preferably in the range of 1 to 100 Nm If the thickness
is too th|n coating may becone relatively difficult in sonme cases. If the
t hi ckness is too thick, the perneability of water as a gui de may becone
poor to make it difficult to cut a wafer. Mreover, such 15 a too-thick
non-radi ati on-curabl e adhesive | ayer nmay cause paste renaining on the

surface of awt'%‘higinet‘:t m‘b‘}edﬁr\é@EeFSEh Grgﬁeﬂ)et?b”#?@ :fxb\ls? %Im?, L 2,' qel bng. The

t hi ckness of i it ermedrate aye 'S nore pre er ab 0 pn1 and

further pref gplysioMmartg bOcpBYaBly! ﬁréxhemreeem | puery 18P wd

radi ati on-cur abl dhesive ayer can be preferably formed on t'he su strate
by directly eealdd@nt heor pdiraki By- Geighteoadbrei ¥erpIi O-bdeed Unsidaive
Alternatively, it is preferable to formthe radi ation-curabl e adhesi ve

| ayer on the Jadhdsisee chaps,, 2bebyeaufitansf edhesavenghedies chawe he great

radi ation-curable 19 adhesive is coated on a conventional liner film and
then | ani hat iy tied Adbesdveaifasgeadradi vhel aghesdvieofereesybserate

imedi ately after the |ayer. is dried. Wien formng the radi ati on-curabl e

adhesi ve | ayé?eq}kq% %@%&F@%lyuﬁﬂiﬁét éhénarfﬂélﬂ:k‘é“ ?b EAhhREECRdhesi ve

property and revent .adhesiv xudat i Wi.t hout .p
internediate ayer n %?t%gﬁ% §§W§FPoﬁﬁﬁrXSF8ra8ﬂ%sf5e g g ?lo?t may be
necessary |nﬁggg%ﬁ sggﬁé§1¢gmyé canRdibl @§1e8UEQ §§¥aak@g}nate pressure

at the 10 ti am nating on"the substr cases, the
operations beampl o icRtied. isWAag Qh@vbdbngsﬁhe,non radi ati on-curabl e
adhesive layer in addition to the radiation-curabl e adhesive |ayer, these
| ayers cam be formtbrepverst ithe. rAdtiatiani-pelymerleabhbe adfibgs veetm@pe of t he
present invention can be obtained by a method (transfer coating) wherein
t he respecti ke tigrmed dromyther gaddd tdopacarabyebgonsinges hPHéngPI m or
the like, and then the o alned | gyers are .| aninate es of the

4} bﬁy a aﬁg 5% Sle

met hod to forfA%3HANGRY © FTRGR I LA F e
non-radi ati ong qgﬁ%ﬁ; [ [ u 1eQUS
coating nethodﬁﬁﬁgggln a es%%é%&¥ﬁ' orn&%gkﬁﬁgFSIgﬁgd gg sgkggbé?gﬁ re

coated si mul tizngousiey , adiuh ive §Head yCold e eibdad twbareuradlleayer is
formed successively after the previous coating is
15 property. The radiation-curable copolymer having the
radiation-polymerizable group in the side chains is
described in detail in, for example, JP-A-5-32946 and JP-
A-8-27239.
Further, the radiation-curable adhesive may contain
20 a photo-polymerization-initiator such as a-
hydroxycyclohexyl phenyl ketone.
The above-mentioned acrylic-based radiation-curable
adhesives have a sufficient adhesive force to the wafer

prior to the irradiation of radiation, and the adhesive

25 force reduces significantly after the irradiation of



25 .conpl eted. Further, an exanple of the above transfer 20 coating met hod
is as follows. A non-radiation-curable adhesive is coated on a liner film
and then dried, to obtain a non-radiation-curabl e adhesive coating.

| mredi ately after the coating is dried, the coating and a 5 substrate is

| am nated so that the substrate is lamnated wth the coating at the
non-radi ati on-curable coating side, to obtain an adhesi ve sheet.
Separately, a radiation curable adhesive coating is obtained by coating a
radi ati on-curabl e adhesive on a liner filmand then drying 10 it.

| medi ately after the coating is dried, the above adhesive sheet and the
radi ati on- cur@BiatigResi Tugodiihpdies ivgmishasdd 9@ the wager are
radiation-cur%ble dhesive co %ln is lamnated_at the

non- radi at | ofSBETER: ¥1E0nasFREELBAEPAIRERL VRAFTECDocHIRER (th%he | i ner

filmof the 15 adhesivye,shee to obtain_an ive. tap he present
i nventi on. TﬁériaﬁsgP etggpgggﬁfaF gdg?npf%%ggggiepf}%ﬁs(%ﬁag%ating can be

used in the I e Lipner £l h d i i's
bodt et of { with piigtidh bACbhaREioh] TURLLE En@TMRLY fre WRde® LA LS ant

the linersfilp@elednelasneg edoftf thevapradbarwhbert sap6f ekheOptta@iatitd | the
adhesi ve tape is used. Hereinafter, other preferable enbodi nents of the

present inveptfi aaddraeiexpl ai ned. 25 (1) In the present invention, it is
preferable to pre-cut
The thickness of the radiation-curable adhesive
layer is appropriately determined depending on the type of
the subject to be adhered to which the adhesive tape is
10 applied, within the range not departing from the subject
of the present invention, and it is generally 500 um or
less, preferably 1 to 200 ym, more preferably 3 to 100 um,
and particularly preferably 5 to 20 um.
In the adhesive tape for laser dicing of the present
15 invention, it is preferable to provide, as an intermediate
layer, a non-radiation-curable adhesive layer between the
radiation-curable adhesive layer and the substrate, in
view of, for example, the following points and the like.
(1) Prevention of inhibition of curing (N, purging step is
20 unnecessary.)
In case of using, as a substrate, a substrate having
a porous structure or a mesh-like structure (hereinafter,
these are collectively referred to as “a porous substrate

and the like”), the presence of a non-radiation-curable

25 adhesive layer between the substrate and the radiation-



- 21 the adhesive tape by a blade that is heated in advance. For exanple, the
" adhesi ve tape of the present invention is pre-cut into a shape (a di aneter)
fitting to a dicing frame, with a bl ade &e.g. a nmetal blade) heated to a 5
tenperature of approximtely 150 C Cutt'ﬁg wi th such the heated bl ade
thermally fuses the cut surface of the substrate. Therefore generation of
fiber dusts fromthe cut surface can be prevented, even a non-woven fabric
is used as a substrate. 10 (Il) In the present invention, it is also
preferable to cut the adhesive tape that is nmounted on a dicing frane, with
a laser beamin place of a blade. As a result of a | aser beam cutting of

t he adhesi ve Qudp®le Rehegiveurpryes spabhesstpsbiatke the tradialisgnt used.
Therefore, 15 enﬁrati n of fiber dusts £E0n1the cut surface can .be
prevented, eV aRlfoRdREFder L5PMc CPELASEINISWATR LRRY ISR . ACCORANG1Yhe

i i.an,. b ich, i h LLy. f irely i
Bvance, can B0 SRERaRty CHERITA0 R EhoRtVaER. bt fL et Vel et mhe

method 10 20 dheldiPlddnebivR 2031Bsikateah8ROLyPRILLE rlyf{éﬂgﬁ% as

long as it is a heating treatment that can sufficiently therma use the
substr at es entiirr@ldiatAdn dFe radgatieAt sasld ash@atr@vesse€araps. enpl oyed.

Exanpl es of such a substrate to be used include a non-woven fabric

t hermal | y 25 Theyefdrhe tdiat iadhesfiviet lageadeancbe paebedse&XETHP3HA (he ade
pick up step. In this case, irradiation can be conducted
under the atmosphere, and it is unnecessary to carry out
N, purging to prevent occurrence of oxygen radical at the

10 radiation irradiation. Therefore, such a method is good
in operation property.

(2) Increase in contact area, and improvement in adhesive
property between substrate and adhesive layer
In the case of using the porous substrate and the

15 1like, the substrate contacts with the radiation-curable
adhesive layer in the state of point contact. By
providing a non radiation-curable adhesive layer as an
intermediate layer between the substrate and the
radiation-curable adhesive layer, the non radiation-

20 curable adhesive becomes infiltrated in part into the
substrate, and this intermediate layer and the substrate
are joined firmly. As a result, the intermediate layer
and the radiation-curable adhesive layer are brought into

contact in a state of an area contact. Thus, the adhesive

25 force is improved, and the interface exfoliation (paste



. 22 nane, manufactured by Kureha Tec. Co.). Use of the adhesive tape having
"a substrate thermally fused entirely can prevent generation of fiber dusts
at the cut surface, even a tape cut systemusing an ordinary blade is
enployed. 5 In the cases as described inlfhe above (11) and (I11),
generation of fiber dusts due to fraying at the cut surface of the
substrate can be prevented, at the step in which the adhesive tape is cut
into a prescribed shape after it is attached to a wafer frame (e. g. a step
to make 10 a hole fitting to a dicing frane shape). In the case as
described in the above (1), there is no generation of fiber dusts due to
frayi ng for midfaiginmeurifSadetopbsgavedbbetaeen shaceubsthate saep thgelf to
nake a hole after it is attached to.,a wafer frame i s upnecessar

Therefore, 15F¥WATANTGHAPIGnadbesiye éB&@é'néasﬁpésFl@%a?FeP?%bi%$'the

fiber dusts in a_clean .roomcan be prevente t th L e of, producing

sem conduct or‘n‘)’c)hipdfse.ve\f’tﬁlt%‘elp%afa ﬁévgaéé’aggeslhgx}igﬁ%ém(‘l H‘F? PECKs al so
possi bl e to preye qgg e of a substrate, at a pick up step wherein
t he adhesive gdret %fe%&gﬁ I‘I‘g: iated with a radiation after dicing process

and the tgpe is peghed QffidingMat R8nS¥Bagak ohQclBahPEKEENEE 1 {881 £PEPS

(o}
thereafter. Therefore, the adhesive and the broken parts of the substrate

do not transfrstwasd dHe sSibstaet Ohndne heuhjaddhationbeurapkeda@heshi-gs. 25
The adhesive tape for laser dicing according to the 23 present invention
exhi bits suchlaypemrl I8 efudedtiont lodt thie edbhesitvenwintoathapsdbstratag speed
and can prevent occurrence of picking (flying-off) of the diced object

(chi ps) or cHiyl® mpbibe Ruaadespedhan| ¢ perehe supsterke Rrd & chi ps,

wi thout nelting and breaki ng of the tape, en silicon wafers, . ceramcs,

B £ s N R N S s R 10 SIS Il
b |.at t | J t di

Catert ai 1B onE MR LU dhd Mo A LIRS adhebtfellSGs 1o

the present idwantiPprdyidePdsdiaig it mitiad alblyer ednabee chdhgedve

| ayer between the substrate and the radi ati on-curabl e adhesive | ayer, the
adhesi ve and adjusted regardless of the properties required for an
adhesive tape, such as hardness. Therefore, the exudation
of the adhesive is preferably prevented by providing such
15 the intermediate layer. In order to prevent the exudation
of the adhesive, it may be considered that the hardness of
a radiation-curable adhesive is adjusted to be hard (i.e.,
the initial adhesive force before irradiating radiation
such as ultraviolet rays is controlled to be relatively
20 low). However, such a method is not practical, since the
resultant adhesive tape is not satisfactory in light with
hardness and the like, and also the adhesive property with
the substrate is reduced. This problem of exudation of

the adhesive may also be solved, for example, by adjusting

25 a laminating pressure when a radiation-curable adhesive



_ property between the substrate and these adhesive | ayers 15 can be

i nproved, and the exudation of the adhesive into the substrate side can be
prevented, and also the inhibition of curing during the irradiation of

radi ati on can be prevented. The present thvention will be described in nore
20 detail with reference to the follow ng exanples, but the invention is
not construed as being limted thereto. In the foll ow ng exanples and
conparati ve exanpaes, parts) is neant parts) by weight. 25 24 Exanple 1
The follow ng tape was tested using a |l aser dicing device (trade nane:
LASER- MYCRQJET, made by SYNOVA Co.). Non-woven fabric (made by Kureha Tec.
Co.; trade namers andNBERUPEKFBO26are| baninphadt eHOWRYS¥m dit ASr &8%%nd | ess
than 50 pm thickness: 140 un} was used. as absubstrate in an adhesive tape,
the fol | owi nPHeI@ELAL1E6nSEOFEHFREaBAREERY &ORBSPEROMBLHP A Sbstrate to
have a thickness of 20 .u to opbtain the adhgsive tape.. 10

ke at i on- cur abl §7adhBsPEeFeRt ShRepEFed” pERtTateEELS RS fhe Hdky
adhesive (co aers of 2o I caGr t n r 3 parts
By vl ght of B eSxabTY! AAKEL 28" KR RoflbaPe R e Y VLS &
trade nang: KGONAEthbe 8¢ RAE! 8ohPeRY i¥RRADY Rholh! ScPy i Vboxygt hyl

i socyanurate as an’i sOCyanurate conpound,. and 1 part by wei ght of

ahydr oxycycl clinedivdzerun ket applasablphot o-pol ynerization initiator were
added and m xed, to prepare the radiationcurable adhesive. 20 Laser dicing
was perfornmed usi nfFhehacaghési-basedpadhadévas acat dneedvhboleinmbuddie | aser
di ci ng device (trade nanme: LASER-M CROQJET; nade by SYNOVA Co.). Silicon

waf ers di vi dddath)aamid icobrsgl FrecdymEEr 8nHoAdEHr bRdt A%CREN@Si ve t ape

located in t*E%éE%@fé' d%ﬁgé%eh ggr Examples of the (meth)acrylic-based

10 copolymer include, for example, polymers which have
(meth)acrylate as a constitution unit of the resultant
polymer, and copolymers of a (meth)acrylate ester-based
copolymer with a (meth)acrylic-based polymer or a
functional monomer, and combination of those polymers. As

15 for the molecular weight of these polymers, the high
molecular weight polymers which have an order of from
500,000 to 1,000,000 of the weight-average molecular
weight is usually used.

As the examples of the curing agent in the non-

20 radiation-curable adhesive, can be mentioned are those
mentioned in the foregoing explanation of the radiation-
curable adhesive. The addition amount of the curing agent
may be adjusted depending on the desired adhesive force.
The amount of the curing agent is preferably from 0.1 to

25 5.0 parts by weight based on 100 parts by weight of the



25. (wavel ength: 1064 nm output: 200w) was then irradiated to 25 the
wafers, with water jet (nozzle size: 50 um water pressure: 50 MPa) at the
rate of 10 nm's such that scribe |ine was 50 um whereby the wafers were
cut into 1 mm X 1 nmsize of elements. 5 I¥Bthe test, water streamof the
water jet was perneated through the substrate and flowed out, and picking
(flying out) of chips and chi pping of chips were not caused at all.
Furthernore, such a good result that the adhesive tape of the present
i nvention was not nelted 10 and broken coul d be obtai ned. Conparative
Exanple 1 An adhesive tape was prepared in the same manner as in Exanple 1,
except that thémstubsacnybiowisased homelyrfear. 15 pol yet hyl ene (high density
. polyethylene) filmnade by Toyobo Co. (trade nane: LIX FILM thickness: 60
' um). Also, the dicinfnteRe RESSEY figvaRt iant B¢ $&ee neRntadias ipA-Exanpl e
1. As aresult, since water,could not be perneated through the film the
substrate was fHRFERUCaAdnNOBLYRe 1B LARPDIAEh OTptdifisere AdR&S1VEdRSt i on

(ultraviolet rays)-curaple adhesive, gonposed .of 100 rts by i.ght. of an
acryl at e- basedgg% ’6656? HeP-ahe? %a?‘fl}e%v%iwevoefr gﬁ‘ﬁolr’gﬂ"s‘(ﬁf &den-
5 curable adhesive does not include any radiation-

polymerizable compound or photopolymerization initiator.

The thickness of the non radiation-curable adhesive
layer, which is provided between the radiation-curable
adhesive layer and the substrate, is not particularly

10 limited, and it is preferably in the range of 1 to 100 pm.
If the thickness is too thin, coating may become
relatively difficult in some cases. If the thickness is
too thick, the permeability of water as a guide may become
poor to make it difficult to cut a wafer. Moreover, such

1 15 a too-thick non-radiation-curable adhesive layer may cause

I paste remaining on the surface of a subject to be worked
and the resultant chip after peeling. The thickness of
the intermediate layer is more preferably from 3 to 20 um,
and further preferably from 5 to 10 um.

20 In the present invention, the radiation-curable
adhesive layer can be preferably formed on the substrate
by directly coating the radiation-curable adhesive onto
the substrate. Alternatively, it is preferable to form
the radiation-curable adhesive layer on the adhesive tape,

25 by a transfer coating wherein the radiation-curable



26 -conpound ( KOLONATE L (trade nanme), nmanufactured by N ppon Pol yurethane
Co.) as a curing agent, was coated onto one surface of a liner film having
a thickness of 38 Vim to ,y ~ have a coatjihg thickness of 10 Nm and the
resulting 5 coating was then dried at 110¢%or two minutes. | medi ately
after the drying, non-woven fabric (nmade by Kureha Tec. Co.; trade nane:
BONDEN; CX26026; thickness: 140 pn) as a substrate was | am nated over the
abovenenti oned coating, to prepare an adhesive sheet. 10 Separately, the
sanme radi ation (ultraviolet rays)-curable adhesive as used in Exanple 1 was
coated onto one _surface of a liner filmhaving a_thickness_of 38 um- to
have a coati ng2@ReekyRskS FOAtRPVIOR ARPRVRRYICIGL ldgexodiilfg #8E then

dried at 110C for two. mnutes. | i at el ter, 15 the drying, the
| adhesi ve sheet %’Bﬁ‘b%%’e‘&g_o%? hteh‘b%%tsa_”s‘lﬁ?\s/t & l@h’jgrn ﬁtogthe _
radiat i on- cur abl g pdhiesi v, RYSLo APt ANGT A5, desar) Bed sahaye Vsl am nat ed
over the abovenentroned coaling Of' thie fadiation-curabl’é adhesive such that

. the non radi at'?gmgﬁiabﬂxé @Q@Pﬂi/&x-caﬁfeiﬁhge d AR 4dyhieusing a

radi ati on-cura esive coating would be | am nated, “whil e péeling off

the liner fglnpepohbesaEdesave Sh€ethe tDilab! ald ehaadeesidnestiaee for |aser
dicing. The resulting adhesive tape was used after peeling off the |iner

fil mwhen nounprogepty camdftanere®ént &ihdsdanplexudlaAn cagheditheutape f or
| aser dicing was obtained in the sane manner as in Exanple 2, except that
t he nonradi at i BRO¥ i iy eamdhrterpedbat e oba¥RYX ot -orfe NAN-frackd-agfion— he
liner filmto have a thickness of 50 arm Exanple 4 An adhesive tape for

| aser dicing mﬁErBB%ﬁiﬂ%ﬁe?hv?h%a%%ﬁé'nbﬁwﬂﬁy iMPBeaAYe 12, SN PERat a
non 10 adi atiog-curable adhesive,somnosed, of, 100 parts b el ght, of Lhe
part by ght ™ of Jents > Wds

acryl ate copol yner “and 1 mgl he curing a ) used.” Wth
respect tQIihetEﬂHSo?biﬁmﬂﬁgtﬁﬂﬁeéhV@héa§@5§ﬁfh€éi|3&ﬂ”Eb%§e2cEQe§y the

followi ng tests and eval uati ons were carried out.
operations become complicated.

When providing the non-radiation-curable adhesive
layer in addition to the radiafion—curable adhesive layer,
these layers can be formed by coating. Altern;tively, the

15 adhesive tape of the present invention can be obtained by
a method (transfer coating) wherein the respective two
layers are formed separately by using a liner film or the
like, and then the obtained layers are laminated.
Examples of the method to form a radiation-curable

20 adhesive layer and a non-radiation-curable adhesive layer
by coating, include a simultaneous coating method wherein
adhesives to form a multiple adhesive layers are coated
simultaneously, and a repeated coating method wherein a

layer is formed successively after the previous coating is

25 completed. Further, an example of the above transfer



~(a)- Whether inhibition of curing was observed or not, and the adhesive

"~ property between the substrate and the adhesive layer 20 Silicon wafer of a
size of 6 inches having a thickness of 100 E~m was bonded, supported and
fixed with each adhesive tape for |aser a9cing whi ch was bonded and fi xed
to a 6-inches ring flane. This was placed in the LASER-M CRQJET di ci ng

devi ce. Then, dicing was perfornmed 25 into chip size of 2 mMm X 2 nm under
the conditions of 28 cutting speed of 100 mm's and | aser beam di anet er
(water jet dianeter) of 40 pm After the conpletion of dicing, the diced
chip was ultraviogl et-radi ated under_the atnosphere or a nitrogen 5 _

at mosphere. EGREABH, MGFPACr 88 pRet Lo LLOWR: r ds NANHGIRtFOPFE T PLR- up

ty, d .t he. adhesi t t .-.--._th bst dth
Dhes! va | ay@AnSgaPE EntrrhEd Stk DERRELbibhopthdyhEL St by ¢ he
gegree of adggﬁé{ﬁ BOESE—ﬁg&?étRQS—8££5§YéOégﬁe% e'éééﬁk§§;°“, 10 which
egree changed dépending on tNHE OCCUITeénce OfF absence o e curing

i nhi bi tion. I S hewiLr jal kohs O r avi oI ase
whor o 1 the AIRRAiSTHIYDaRtel ERLr EaGL Hhy Ofs Dhrtiod | SO Mat By I £000

due to cusingudktiraeeadbesamenatddpes! tRgtotheéheuBSteft® i omamheawsthesi ve
tape was easy is rated "0" (good); and the case wherein the adhesive force

was not suff wditéntthy redtided dtuethe ndaningdiahibhtconabhadcpaelinggsidom t he
adhesi ve tape was hindered is rated "X" (poor). Further, with respect to

t he adhesi ve tgr opsatip, anhadpesidseshpetei rSeprratelerf o araddagiian- on was
not observed between the substrate and the adhesive |ayer at the tinme of
peel i ng t hemCoERble pdhegiye ceptingqipnebtaipednbyYeFA2ERRY| At er f ace

25 The- oper at o S5 80EL s “BaF| RETEREVE! PPadi EBPEr BybR 58 FFPAREPHER Vet
obser ved O Th Cas it SPETf Pl ORF oSt B TR OF RIS
) peration coul e conducted under the
at nosphere atadhe@ive sheet and the radiation-curable adhesive coating
are laminated so that the radiation-curable adhesive
coating is laminated at the non-radiation-curable adhesive
coating side, while peeling off the liner film of the
15 adhesive sheet, to obtain an adhesive tape of the present
invention.

The adhesive tape obtained in the above transfer
coating can be used in the manner that the liner film at
the adhesive layer surface is peeled off when the adhesive

20 tape is used. It is a general practice taht the liner
film is not peeled off even after the transfer coating,
until the adhesive tape is used. |

Hereinafter, other preferable embodiments of the

present invention are explained.

25 (I) In the present invention, it is preferable to pre-cut



time of ultraviolet ray irradiation w thout conducting 5 nitrogen purge
and, at the sane tinme, control of the |am nating pressure was unnecessary
at the time of lam nating of the adhesive sheet, is rated as "O'; the case
wherein the nitrogen purge was necessary2at the tinme of ultraviolet ray
irradiation or control of lamnate 10 pressure was necessary at the tine of
| am nating the adhesive sheet is rated as "x~~; and the case wherein both
the nitrogen purge and the control of |am nating pressure were necessary is
rated as "x x~~ (particularly poor operation property). 15 (c) Confirmation
of the exudation state of the adhesive The substrate side of the adhesive
tape for | asd&hediaginvesigpt &rredbByal binfAat Fhat wes e d etn \id¥RR19Re naked
eye, to observe whether the exudati on of the adhesive was occurred or not.

20 The resul FLTOIEMREE /by "Ce8fPRFIVReTABBVRL BN | RIRIFRY at ISR 0Pl t'éhs are
PURCI NG, CPIERRTISGCARFENT SABA PO HRERTAREE AN N L0 PGSt FEADHES| VE
OFCUR NG) AT CRIEHESCREEAT) EROLEPREPERTOARFERT RSB R TR RAT o
N N NN ehife/aiddrel e éyg&%&imateﬁ?afiéot e, opgtalihg"wieR B@knconducted
the heated blade thermally fuses the cut surface of the
substrate. Therefore generation of fiber dusts from the
cut surface can be prevented, even a non-woven fabric is
used as a substrate.
10 (II) In the present invention, it is also preferable to
cut the adhesive tape that is mounted on a dicing frame,
with a laser beam in place of a blade. As a result of a
laser beam cutting of the adhesive tape, the cut surface
of the substrate is thermally fused. Therefore,
15 generation of fiber dusts from the cut surface can be
prevented, even a non-woven fabric is used as a substrate.
(III) In the present invention, a substrate, which is
thermally fused entirely in advance, can be preferably
used as a substrate of the adhesive tape. The method to
20 thermally fuse a substrate is not particularly limited, as
long as it is a heating treatment that can sufficiently
thermally fuse the substrate entirely. A frame treatment
and a heat press can be employed. Examples of such a
substrate to be used include a non-woven fabric thermally

25 fused the entire of it in advance, such as PET6030A (trade



5 The results of evaluation Exanples 2 to 4: \Wen observed after

| am nating, the exudation of the adhesive was not observed. Wth respect to
the pick up property after dicing, since each adhesive tape of the present

i nvention was not subject to 10 inhibitida of curing, the adhesive force
was sufficiently reduced even under the atnosphere, and the satisfactory

pi ck up property was obtai ned. Also, the adhesive property between the
substrate and t he adhesi ve was sati sfactory, and paste remai ning on the
wor kpi eces was 31 not observed. Further, the adhesive tapes of the
present invention were good in operation property, and both the nitrogen
purge at thenamg #Rnyfaciuviredebyr Kyrehaatieat i ©m. pnd Ustee ofdjtiet ment  of

| am nate pressure at the tinme of 5 |am nating were unnecessary. Having
descri bed ouPdPeFdNE APSs haxiagea sBbshbabe ckkermakbpdfuwsed sentirely our

I ntention that the inv%ntion Is.not he |imted by any of the details of the

10 descripti 6f" BAPY¥ELCoBRBATASECEpRE FibAT BRgts a‘%%é%h%é‘b*bn%‘%lﬁﬂﬁﬁrbr oadl y

withinits S@v%htaaQqPicgg% §§s%%& Sgﬁngnaﬁhgréfﬁgﬂyagfégg fgégég&oyed.
5 In the cases as described in the above (II) and

(III), generation of fiber dusts due to fraying at the cut
surface of the substrate can be prevented, at the step in
which the adhesive tape is cut into a prescribed shape
after it is attached to a wafer frame (e.g. a step to make

10 a hole fitting to a dicing frame shape). In the case as
described in the above (I), there is no generation of
fiber dusts due to fraying form the cut surface of the
substrate, since such a step itself to make a hole after
it is attached to a wafer frame is unnecessary. Therefore,

15 employing any one of the above measures, scattering of the
fiber dusts in a clean room can be prevented at the time
of producing semiconductor chips. Further, in the case of
the above (III), it is also possible to prevent a breakage
of a substrate, at a pick up step wherein the adhesive

20 tape is irradiated with a radiation after dicing process
and the tape is peeled off from the subjects to be worked
or the chips thereafter. Therefore, the adhesive and the
broken parts of the substrate do not transfer onto the
surface of the subject to be worked or chips.

25 The adhesive tape for laser dicing according to the



32 WHAT IS CLAIMED I S: 1. An adhesive tape for laser dicing in which a

| aser is guided by a water jet, wherein a substrate of the 5 tape all ows
perneation of jet water streamof the water jet. 2. The adhesive tape for

| aser dicing as claimed in claim1, wher’dn a water streamof at |east 50
umw dth 10 can be perneated. 3. The adhesive tape for |aser dicing as
claimed in claimZ or 2, wherein the substrate has a nmesh-like structure
with a fiber dianmeter of 10 umor nore and | ess 15 than 50 um 4. The
adhesive tape for laser dicing as clainmed in claiml1l or 2, wherein the
substrate has a porous structure with a pore dianeter of 10 to 50 um 20 5.
The adheS|veP%%ﬁ%“Fo%“Y%&ﬁ&thQﬁh&P¥ﬁﬁ(ﬁQﬁhnﬁicﬁﬁlémélﬁﬁfGSFszthﬁheFéln t he
substrate is congosed of a rubper-like elastic nenber 25 6. The adhesi ve

tape for |as®?"d CF gt e T ??Ftl%ﬁs%ﬂ%%QnaP oca% P%ﬁ@?@ln one side of
e e v L ape D 3 UL EHEPELE SRS U e v
non-radiatio cﬁE Qg'@: fﬁﬁvﬁb'é%“%léﬁéﬂ%é”@éﬁ@él qhvyeer he sybskhake and

t he radi ati on-
5 of the chips, without melting and breaking of the tape,

when silicon wafers, ceramics, glass, metal or the like is
finely cut and diced using a laser; and that it can be
appropriately extended, therefore the alignment of the
diced materials can be maintained even at the time of

10 extension.

According to the present invention, by providing the
non-radiation-curable adhesive layer between the substrate
and the radiation-curable adhesive layer, the adhesive
property between the substrate and these adhesive layers

15 can be improved, and the exudation of the adhesive into
the substrate side can be prevented, and also the
inhibition of curing during the irradiation of radiation
can be prevented.

The present invention will be described in more

20 detail with reference to the following examples, but the
invention is not construed as being limited thereto. 1In
the following examples and comparative examples, part(s)

is meant part(s) by weight.

25 EXAMPLES
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adhesive tape located in the device. A YAG laser

25 (wavelength: 1064 nm, output: 200w) was then irradiated to



10%z& ()-!f109%& ()- 10 10 104&10% ()-3y 10%&' ()-31Y10% ()-gCaB_=-

10! &' 1092 &' ()-! k& 10% & ()-Yz10% & ()-10%& ()-- 10%& ()-

"10%8& ()-H) "aB_=-

10! +10% & ()-$10% & ()-'!!10%& ()-!H ! 109& ()-y10%& ()-10%& ()-~1 JKLAYNC
- 10! 10z 10z 10z4G'10%& ()-&2-10%& ()-110%& ()-@f

10%8& ()-ss-10%& ()-LNJAEYNG- 10! s!10% ()-- 109& ()-&F

109%&' () -f 109 ()-10%& ()-S109& ()-JVAndEYNG- 10! 10%&' ()-L

"109&' ()-&109%&' ()-Y- 10%& ()-&310%& ()-10%& () - nBvdEYNC- 10!

S&GLO%&' () - LSGLOYR' ()-""3"10%& ()-!310%& ()- 9FGLO%&' () -y10%& ()- KAEYNC- 10!
1109%& () - 9S/ tbeRWaYess109&tl ) vater 10e®' (no3ae@ige: (3P 1uRwWater abce; JbC
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5 In the test, water stream of the water jet was
permeated through the substrate and flowed out, and
picking (flying out) of chips and chipping of chips were
not caused at all. Furthermore, such a good result that
the adhesive tape of the present invention was not melted

10 and broken could be obtained.

Comparative Example 1
An adhesive tape was prepared in the same manner as

in Example 1, except that the substrate was exchanged for
15 polyethylene (high density polyethylene) film made by

Toyobo Co. (trade name: LIX FILM, thickness: 60 um). Also,

the dicing test was performed in the same manner as in

Example 1. As a result, since water could not be

permeated through the film, the substrate was melted and

20 the tape was broken.

Example 2
A non radiation (ultraviolet rays)-curable adhesive,
composed of 100 parts by weight of an acrylate-based

25 copolymer and 2 parts by weight of a polyisocyanate
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. i have a coating thickness of 10 uym, and the resulting
5 coating was then dried at 110°C for two minutes.
Immediately after the drying, non-woven fabric (made by
Kureha Tec. Co.; trade name: BONDEN; CX26026; thickness:
140 um) as a substrate was laminated over the above-
mentioned coating, to prepare an adhesive sheet.
10 Separately, the same radiation (ultraviolet rays)-curable
adhesive as used in Example 1 was coated onto one surface
of a liner film having a thickness of 38 uym, to have a
coating thickness of 10 ym, and the resulting coating was
then dried at 110°C for two minutes. Immediately after
15 the drying, the adhesive sheet composed of the porous
substrate and the non radiation-curable adhesive layer
obtained as described above was laminated over the abové—
mentioned coating of the radiation-curable adhesive such
that the non radiation-curable adhesive coating side and
20 the radiation-curable adhesive coating would be laminated,
while peeling off the liner film on the adhesive sheet, to
obtain an adhesive tape for laser dicing. The resulting
adhesive tape was used after peeling off the liner film

when mounting onto a frame.

25
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Example 3
An adhesive tape for laser dicing was obtained in
the same manner as in Example 2, except that the non-

radiation-curable adhesive was coated onto one surface of

5 the liner film to have a thickness of 50 um.

Example 4
An adhesive tape for laser dicing was obtained in
the same manner as in Example 2, except that a non-
10 radiation-curable adhesive composed of 100 parts by weight
of the acrylate copolymer and 1 part by weight of the

curing agent, was used.

With respect to the thus-obtained adhesive tapes in

15 Examples 2 to 4, the following tests and evaluations were

carried out.
(a) Whether inhibition of curing was observed or not, and
the adhesive property between the substrate and the
adhesive layer

20 Silicon wafer of a size of 6 inches having a
thickness of 100 um was bonded, supported and fixed with
each adhesive tape for laser dicing which was bonded and
fixed to a 6-inches ring flame. This was placed in the
LASER-MICROJET dicing device. Then, dicing was performed

25 into chip size of 2 mm X 2 mm, under the conditions of
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After the completion of dicing, the diced chip was
ultraviolet-radiated under the atmosphere or a nitrogen
5 atmosphere. Further, with respect to the resulting chip,
the pick-up property, and the adhesive propex:ty'between,.,~
the substrate and the adhesive layer, were confirmed.
The pick up property was evaluated by the degree of
adhesive force after the ultraviolet ray irradiation,
10 which degree changed depending on the occurrence or
absence of the curing inhibition. As a results of the
irradiation of ultraviolet ray, the case wherein the
adhesive force of the adhesive tape was sufficiently
reduced due to curing of the adhesive and peeling of the
15 chip from the adhesive tape was easy is rated “O" (good);
and the case wherein the adhesive force was not
sufficiently reduced due to curing inhibition, and peeling
from the adhesive tape was hindered is rated “ X" (poor).
Further, with respect to the adhesive property, the

20 case wherein the interface exfoliation was not observed
between the substrate and the adhesive layer at the time
of peeling them off is rated as “O"; and the case wherein
the interface exfoliation was observed is rated as " X”.
(b) Operation (working) property

25 The operation property during the ultraviolet-rays
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time of ultraviolet ray irradiation without conducting

5 nitrogen purge and, at the same time, control of the
laminating pressure was unnecessary at the time of
laminating of the adhesive sheet, is rated as “QO”; the
case wherein the nitrogen purge was necessary at the time
of ultraviolet ray irradiation or control of laminate

10 pressure was necessary at the time of laminating the
adhesive sheet is rated as “X”; and the case wherein both
the nitrogen purge and the control of laminating pressure
were necessary is rated as “ X X" (particularly poor
operation property).

15 (c) Confirmation of the exudation state of the adhesive

The substrate side of the adhesive tape for laser

dicing obtained by laminating was observed with the naked
eye, to observe whether the exudation of the adhesive was
occurred or not.

20 The results obtained by testing the above-mentioned

evaluation items are described in Table 1.
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Example | Example | Example
2 3 4

NITROGEN

OPERATION |LURGING
CONTENTS ADJUSTMENT OF

LAMINATE - - -
PRESSURE
ADHESIVE FORCE
AFTER UV
IRRADIATION @) @) O
(INHIBITION OF

EVALUATION CURING)
OPERATION

TTEMS PROPERTY © O O
O O

ADHESIVE o
PROPERTY

EXUDATION OF
THE ADHESIVE

(Note) “-" means the operation was not conducted because

NONE NONE NONE

such was not necessary.

5 .
Examples 2 to 4: When observed after laminating, the

exudation of the adhesive was not observed. With respect
to the pick up property after dicing, since each adhesive
tape of the present invention was not subject to

10 inhibition of curing, the adhesive force was sufficiently
reduced even under the atmosphere, and the satisfactory
pick up property was obtained. Also, the adhesive
property between the substrate and the adhesive was

satisfactory, and paste remaining on the workpieces was
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5 laminating were unnecessary.

Having described our invention as related to the
present embodiments, it is our intention that the
invention is not be limited by any of the details of the

10 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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WHAT IS CLAIMED IS:

1. An adhesive tape for laser dicing in which a
laser is guided by a water jet, wherein a substrate of the
5 tape allows permeation of jet water stream of the water

jet.

2. The adhesive tape for laser dicing as claimed in
claim 1, wherein a water stream of at least 50 um width

10 can be permeated.

3. The adhesive tape for laser dicing as claimed in
claim 1 or 2, wherein the substrate has a mesh-like
structure with a fiber diameter of 10 um or more and less

15 than 50 um.

4. The adhesive tape for laser dicing as claimed in
claim 1 or 2, wherein the substrate has a porous structure
with a pore diameter of 10 to 50 um.

20

5. The adhesive tape for laser dicing as claimed in

claim 1 or 2, wherein the substrate is composed of a

rubber-like elastic member.

25 6. The adhesive tape for laser dicing as claimed in
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