DI CI NG TAPE AND DI E ATTACH ADHESI VE W TH PATTERNED BACKI NG Rel at ed
Applications This application clains priority to U S. Provisional Patent
Appl i cat iwo,20@111@84, 791, filed March 7, 2008. Field ThePprasaed3isape,
apparatus, and nethod relate generally to a single | ayer adhesive which
functions as a dicing tape and also as a die attach adhesive for dicing

t hi nned wafers and subsequent die attach operations of the diced chips in
sem conduct or device fabrication. Background Wafers of sem conductor
material such as silicon and galliumarsenide with integrated circuits
formed thereon have a relatively large dianeter. In the production of

integrated . circuits (1C), such a fer i s adhered to_a pressure sensitive
ndhes ve SN Eke ASD oI RIFACH S8R iy bR RE DS R RISV The
| C chiips are then renoved fromthe dicing tape, an adhesive is applied to

the chip or to a substrate, the chip is placed on the substrate and the
adhesive is cured to firnmy attRdlatelApplieationst he substrate. D cing tapes

can provide straong adhesign to a semn conduct.or fer durj.ng. the step of

di cing the maf@PS%ﬁﬁ@a@ﬁﬂﬁypﬁdﬁF”%%Vb@:QﬂH&E§QP$%Pﬁ%“g@&hﬁ%“?ape al so can
subsequedhys407QVEA] MashBf 2@isent |y | ow adhesion to the die to allow the

i ndividual chips'to be renpbved fromthe tape quickly, cleanly, and easily.

That is, it is useful for the dicing tape to have a reduced adhesi on when
t he ihip is renoved, and there should b? very little or no residue fromthe
di cf g tape on the chip. Therefore, dFEi%g t apes have been prepared that

have a bal ancerf,3dh&siape anBatraﬂﬁ mfrﬁéthwrﬁaeg&&rawt%gényglg}a;a,'blng the
dicing step, but also to refease fromthe indiVidual” chi ps w fhout |eaving

a resi duedbesivhehchifimotibenas hdicolgitppd sdradsvmsedli¢ attavhtadbesiapfer dSorge di ci ng

t apes have. been prepared which.can be det.ackifjed upon exposure to
T vt ol By DR B s AR anS AR b Ficr R s BOR kSt t nout

a bal anceQf.cagirsiign, it is difficult to carry out the steps of dicing the
waf er,
15

Background
Wafers of semiconductor material such as silicon and gallium-arsenide with
integrated circuits formed thereon have a relatively large diameter. In the production of
integrated circuits (IC), such a wafer is adhered to a pressure sensitive adhesive tape,

20 sometimes called a dicing tape, and diced into IC chips. The IC chips are then removed
from the dicing tape, an adhesive is applied to the chip or to a substrate, the chip is placed
on the substrate and the adhesive is cured to firmly attach the die to the substrate.

Dicing tapes can provide strong adhesion to a semiconductor wafer during the step
of dicing the wafer into individual chips. However, the dicing tape also can subsequently

25 provide a sufficiently low adhesion to the die to allow the individual chips to be removed
from the tape quickly, cleanly, and easily. That is, it is useful for the dicing tape to have a
reduced adhesion when the chip is removed, and there should be very little or no residue
from the dicing tape on the chip. Therefore, dicing tapes have been prepared that have a
balance of adhesion to the wafer to adhere strongly during the dicing step, but also to

30 release from the individual chips without leaving a residue on the chip when the chip is
removed from the tape. Some dicing tapes have been prepared which can be detackified

upon exposure to ultraviolet light to improve the clean removal of individual chips.
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pi cking, and placing the individual chips. If the adhesion of the dicing
tape i s not bal anced and sone adhesive renmains on the individual chip when
it is remyoedodredsst he di cing tape, additional steps ar @CTABIMWAEEMS renove
t he adhesive residue fromthe chip. These additional steps often include
organi c solvents. Additionally, if the adhesion of the dicing tape is not
bal anced, sone adhesive can remain on the dicing frane which is used to

hol d downWVitheutyidagance geisdhspion, it wrffisalike pyroemtithestenscafificingthesyafehe di ci ng
operation.. i i (e i : . i ubsequent |y
must be Brgﬁﬁa%ﬁéﬁ&égﬁgﬁﬁﬁw%ﬁ@gﬂ§%§Qfﬁ§ﬁ§%g§ Pgﬁgagghﬁgggﬁ?ﬁinéﬁip securely

i n pl ace mmnacdaisdonat flhedhercaetang @dhebviveal chipteienriefseemeded Romsha di e
attach adhesive, can_ be applied to the surface of a chip that is opposite
the ci r culi¢igg &pei addgigpabecrigie resyirgd roemoye thy adhesisgrssidua friont heghireh t he
chipswill ' . i t - i I ire
addi%ionévggigggﬂg%émé %@%ﬁ@ﬁ@ﬁpggg%gggbﬁﬁg&a%%@g?@gﬁgffﬁgPg%%h%ﬁgfgﬁip or
t he substdiahg tapSugmarbylanteds keme adhdsive choradgon 0g thd dicing firaaroghicz 8distdat
there is a _need for a single |ayer adhesive filmthat provides the

appr opr i 40 8olsdoyriciae srafgithssine aaddaeipgAuring ds9€- as required for the wafer

di cing funct ] olncSRABLES, dARSh Sha ofip DRAARS AL cbid Mibacki ng af ter

di cing, and al so provi e necess required I n a subsequent die
attach stsapsequentbhnausadpebiced derwadin driche dirdahs ferstrdieao holdithpehip yeduadle f or
consecutive use as a dicing tape and a die attach adhesive is provided that

i nclUdes BR2SARESiSYRSIRGTPUS PUH ahasise. I9AeR 15fgTehtoas it te ﬂtt%htaﬁﬁ?%@’
Cheot ve. SO ; . . B :
adnesi ve ca%@ra?%lrfbd tbgt}]ég&l\?\%'cé‘gf&%ﬁgﬁ%ﬁo@iog@{h@%ﬁcﬁ%ddr il fd) b\n@t@%}lfa%tﬁ | east a

i ncludes a pattern, erein I'S 1n contact

porti on dfirccthe topiht sebystratel ta vrict the chgpspididic, boadedr Usiag e sepsarge did atach t hat

i ncl udes backi ng. havi a surface nodification that inc|]udes a pattern,
an adhesi e\%@eqiﬂe @gﬁig%s(ﬁdd%%pﬁl fteps aﬁgteﬂléipﬂl,en‘rato place the a(ﬁlesive efther on the cF:)hafp

or the substrate.
15
Summary

In view of the foregoing, it is recognized that there is a need for a single layer
adhesive film that provides the appropriate balance of adhesion and clean release as
required for the wafer dicing function, enables transfer of the adhesive from a film

20 backing after dicing, and also provides the necessary bond required in a subsequent die
attach step.

In one aspect, an adhesive transfer dicing tape suitable for consecutive use as a
dicing tape and a die attach adhesive is provided that includes an adhesive composition
and a backing in contact with the adhesive, wherein the backing comprises a surface

25 modification that includes a pattern, and wherein the adhesive is in contact with at least a
portion of the pattern.

In another aspect, an article is provided that includes a backing having a surface
modification that includes a pattern, an adhesive in contact with the pattern, a
semiconductor wafer in contact with the adhesive, and a dicing frame in contact with the

30 adhesive, wherein the dicing frame surrounds the wafer and at least a part of the adhesive

directly under the dicing frame is in contact with at least a portion of the pattern.



sem conductor wafer in contact with the adhesive, and a dicing franme in
contact with the adhesive, wherein the dicing frame surrounds the wafer and
at | east wWoparw11¢d4st he adhesi ve directly under the di ci BRGTUS2008/083948 n
contact with at least a portion of the pattern.In yet another aspect, a

met hod of dicing sem conductor wafers is provided that includes providing
an adhesive in contact with a backing that has a surface nodification that

i ncl udes a patlﬂéfﬁhanoéh@ff&@ﬂﬁch@ maethedgichipiag serpicondifctqr wadens iepratided thas

oL ocht kOB AT AIELAR, APk B L ELRELERTRP L0,

t he adheshsén¢lndi8ra pafterndu@ddhéngl 4 @dcdrluttor c»@er asthewdhdsivad, aftehsis meﬁlgof t he
pattern, and dicing the wafer to formchips. The use of the provided

adhesi ve franagmertbe adjcsivago ﬁ%&le&aﬂngfr@medélw&egwaa tessadbgsiveand
sem gondyg h8{1n3!¥5{g§5va%&”dv egem?le%& gﬁgoofsf& &dh%v% Pﬁ’de] e%c gtﬁ%rﬂe’l i dual

chi ps an can subsequent prov Iclren sion to the die

to aIIomubhactwdhutHuﬁbmahfﬂ&Ihmﬁﬁ@amfﬁmﬂ@dhéﬁ@ﬂihhﬁm@ﬁﬁgmquickly, cl eanly,
and easily. At_the sanme tinme the surface npdification that includes a
pattern of thellisaerPAGePaRVIdehidhgeve Hansderchielng pe sppATTder heng dakssioafe t o

t he backi i der
the diof g St bl A L B o B e Y ind: A AR K o P s
a patt er nubfequbrelynaokidag spfficriendw athesiondb eliedic t@alldve tHedadivitgal @lipsaai ng

cl ean renoval of éhe frame. All scientific,gpd technical ternms_used herein

hav&) mearcriggo¥ Ithe @g%awichlw Headytandseels Aftthe snems tsciuiags. The
definiti Orgé(%lﬂéé%l\élnq %l hﬁﬁ&‘és% t&tﬁ@ﬁdcki@ lp%\q&‘e{ ﬁh%%d’hghé?sflo&@ﬂ‘th?' n
e ant to t he

ternms us requent erel are not the scope o
present didhediastorthe bdkﬂmn@@dhdftem&inrthe dﬂaﬁlgsfmgmis%mbmdnﬁle"adhem ‘cumider thied "t he”

enconpass,.enbqdi nents having plural refere unl ess the context clearly
di ct at es da%m%?wr@@n A&C%@Ml‘% t#?n?‘ér @5@&#‘ iGakion dhat fieddena pa%%ﬁgél& cl ai ns,

the term baking H@eﬂ@ﬂ do&’leFeEde ¥edciliflg | 18y Saﬂ B Lyal J19n Eiﬂé or” unl ess
t he cont E,‘Xt C tates ot erW| se. I ps” ers to pl eces
of &&m ConductAolﬂ sma’[teﬁcsandrtebhn&ah&ads used hereln have rneamngs cornrnonly used in the
art unless otherwise specified. The definitions provided herein are to facilitate
understanding of certain terms used frequently herein and are not meant to limit the scope
of the present disclosure.
As used herein:

(13 ” (13

20 the singular forms “a”, “an”, and “the” encompass embodiments having plural
referents, unless the context clearly dictates otherwise. As used in this specification and
the appended claims, the term “or” is generally employed in its sense including “and/or”
unless the context clearly dictates otherwise.

“chip” or “chips” refers to pieces of semiconductor wafers and is used

25 interchangeably with “die” or “dice”;

“detackify”, “detackification”, and “detackifies” refers to a decrease in the amount
of tackiness of the adhesive;

“die or dice” refers to pieces of semiconductor wafers after they have been cut or
diced; and

30 “lonizing radiation” refers to energetic particles or waves that have the potential to

form energetic ions or free radicals in molecules such as gases, and includes, for example,



i nterchangeably with "die" or "dice"; "detackify", "detackification", and
"detackifies" refers to a decrease in the anount of tackiness of the

adhesi ve;wodn@®/10434di ce" refers to pieces of sem conduct ®CTWSR@9®3Ms er t hey
have been cut or diced; and "ionizing radiation" refers to energetic
particles or waves that have the potential to formenergetic ions or free
radi cal s in nol ecul es such as gases, and includes, for exanple,flane

t r eat nentflanofrenacaty epetieatmpntaplasme fregmenhion hagm Hradmenty el pation begn

el ectron Qgﬁﬁ&%reatnent. The above summary is not intended to describe each
disclose& enbodi ment of every inplenentation of the present invention. The

brief descri ptTembete stiematydvwhogateadel fohksdtiealatiediscleswlrdniiddanenmoif ¢ h
follows nore particularly exenplify illustrative enbodi nents. Brief
Descri pt i YRYompigractytion; i glae pegent givestion. skhedief descoption ebihe deavipgatident

appas atu . i i: .Gl Nng tape that is
cont qur ant BERIGRE AT e RTRRE R pafleue e A B D e H
2 i s per speidinientyi ew of a backi ng sheet that has a surface nodification
that includes a pattern produced by the apparatus illustrated in Fig. 1.

Fig. 3a is a cross-sectional view of a provided enbodi nent show ng a

backi ng, adhesi ve, SurfaCG'?P@LbE&%hh@QWﬂW@@fﬁaW’ dicing frane. Fig. 3b
e endodi nen

is a cross-sectional view o shown S 'n Fig. 3a show ng a cut
or diced waf erEigH @.a s8erha&icaofer@saastatrh@napparat@ywusdd tb peodaobaedi ment shown
in Fig. 3b.in which the adhesive has been detackified, the dicing frane
rentVed, FrRodEmentofthedpevided %f@fgé%ee thalds corfigirsgote edufpsy. 4 is a

per spect i &k AMnQhatiRuRTRQHERNT Shown in Fig. 3a.

Fig. 2 is perspective view of a backing sheet that has a surface modification that
includes a pattern produced by the apparatus illustrated in Fig. 1.
Fig. 3a is a cross-sectional view of a provided embodiment showing a backing,
15 adhesive, surface-modification, wafer, and dicing frame.
Fig. 3b is a cross-sectional view of the embodiment shown in Fig. 3a showing a cut
or diced wafer.
Fig. 3c is a cross-sectional view of the embodiment shown in Fig. 3b in which the
adhesive has been detackified, the dicing frame removed, the dicing tape stretched, and the
20 chips removed.

Fig. 4 is a perspective view of the embodiment shown in Fig. 3a.

Detailed Description
In the following description, reference is made to the accompanying set of

25 drawings that form a part of the description hereof and in which are shown by way of
illustration several specific embodiments. It is to be understood that other embodiments
are contemplated and may be made without departing from the scope or spirit of the
present invention. The following detailed description, therefore, is not to be taken in a
limiting sense.

30 Unless otherwise indicated, all numbers expressing feature sizes, amounts, and
physical properties used in the specification and claims are to be understood as being

modified in all instances by the term “about.” Accordingly, unless indicated to the
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Detail ed Description In the follow ng description, reference is nade to the
acconpanyi ng set of drawings that forma part of the description hereof and
i n whi ch woeosiowrsby way of illustration several speci PCET/USatyomBimmnts. |t
is to be understood that other enbodi ments are contenplated and nay be nade
wi t hout departing fromthe scope or spirit of the present invention. The
follow ng detailed description, therefore, is not to be takenin alimting
sense. Urfloegaryethsanpicsiealingeineciere got farth imihateregoiag spessfiGaign pedattacacdi zes,

anmount s, ' )¢ [ ed LNy LLi-cati i are
o be undonay ARy sEs uR SRR R ok ihy Fag R AL R PR T,
Accor di ndeyobtdiiddEissthbsukikelddded thcoart igieomnt tharyachine dRuiesd eatinpahaned e s set
forth in the foregoing specification and attached clains are approxi mations

that can TyicAldpRdiYFndpatstindudns il mambsrsopidhin thad ranggdne. 1t wchesi ned
by those skid heg-im t r (NN'P4! . i di scl osed herein. The
use %f nQHéfiga'7?2%82§’%V&gﬁgggéﬁ#ggwggﬁﬁﬁggﬁ%r?&%hnbers wi thin that range
(e.g. 1 to 5 ilnehudgsctl an Adifesiva,tradsfébdictig tpBhiitable fanebnSycudnelusnys ar ange

wi thin that range. In one aspect, .an adhesive transfer dicing tape suitable
for consebeipg (apcaaed agdic ytagh eflhrgivedprroyifigd dhatiineludes ge RdbagePTPOREORY ovi ded
that I nclides,8RaBANES K2 WGATRORILOP, IR bRIBAFKERTC] Do BRE Atkittlalifn L e
adhesi ve. The bacKing I ncludes a surface nodif7cation % at has a pattern on
t he si de that hagatpatdrnwntthe tideinaahest with tHhelhdsiee.nGhd dipmgaare daa beseed too

adhere to and to hold down a sem conductor wafer during dicing where the
vaf & i s adgerede ard 'Foc@dlg AAVB 2isHYIcPNENFseT walerdwmedisipg whtsdhe afageré%wtpart her

be_usef ul yiasy B fligraiffaReAUDRRLVPhe ADL Eln AEALG ubhE (CHRSGRR be removed

fromthe cking along wth esive ease romt he backing.
The chi padheditve. atthaslivieg,aha cliihe canbie roweed &ooh the barkélgyaldastvehadhdsose f or
exanpl e, | ead franme, where w re bondi ng. and subsequent operations can be
conduct e&ﬁatfﬁér%ﬂ%@@f?@ the hprdng: i bie s with atiesiyg ﬁ%%ﬂ\%%é arpysd @tﬂi? on known

to those @fuskitlicddd ib18r BldnibacPRACAh ARG HBAIHE Rl SHEQRLE devi ces,

such as semc uctor wafers,
15 operations can be conducted.

The adhesive composition can be any adhesive composition known to those of skill
in the art that has good adhesion to electronic devices, such as semiconductor wafers, to
hold them firmly during dicing into chips, can be detackified by an external power source,
such as radiation or heat after dicing, can be removed from the backing and adheres to the

20 chips, can maintain enough adhesion to adhere the chip to another substrate, such as a lead
frame, and finally can function so as to permanently bond the chip after wire bonding and
other operations.

Useful adhesive compositions can be those compositions that can be cured upon
exposure to heat or light radiation and include adhesives based upon polyolefins,

25 poly(meth)acrylates, epoxies, polyimides, isocyanurates, as well as two stage (called B
stage) adhesives which can be a combination of more than one of these types of materials.
Exemplary adhesive compositions useful in the provided dicing tape and die attachment
adhesive include those disclosed in U. S. Pat. Nos. 5,110,388; 5,118,567; and 5,356,949
(Komiyama et al.); 5,705,016 and 5,888,606 (Senoo et al.); U. S. Pat. Publ. Nos.

30 2005/0031795 (Chaudhury et al.), 2007/0190318 (Asai et al.); Japanese Pat. Publ. Nos.
2004-349441 (Shohei et al.), 2006-104246 (Harunori), and 08-053655 (Senoo et al.). Of

particular interest are adhesives which are disclosed in applicant’s copending application,
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hold themfirmy during dicing into chips, can be detackified by an
external power source, such as radiation or heat after dicing, can be
renoved fwormeda4izdcki ng and adheres to the chips, can mrarAISa009/0839881gh
adhesion to adhere the chip to another substrate, such as a |ead frame, and
finally can function so as to permanently bond the chip after wre bonding
and ot her operations. Useful adhesive conpositions can be those

conposi t i A Nhad/82nhshéiledMerhupeA0Ck phhwadbetive ¢rsaossions cehbavicadi at i on and
i ncl ude argfggssel lyn%flhp@o?@at%t ggtﬂg%éa%e}?é?&gf ms, poly(neth)acryl ates, epoxies,

pol yi m des, 1 'socyanurates, as two stage (called B stage) adhesives

whi ch can be dneasbmbadin@nt,dhic dhcsve banpssitorofantingdsd: dryaeplaefcsrat eri al s.
Exenpl ary adhesive conpositions useful in_the provided dicing tape and die
at t achmeriolyasidsiving 4 fuastisnel geup.e @rkiciupstianal thepnossttinagesinngiereis the 10, 388;

5,1 48,567 49 ) 35 : 6 Senoo
o ) GEnURR B M ROTLY IR 4Bl Al afe&%g@ﬁ%%geag@'q%?’?tﬁ,%g%‘g%%1903 18
(Asai et ahulti-fudefianeseyRat cstdPuddl acriNais cst2dpdlyddB4dibn(cshdedr @iringlaggnt,

2006- 104246 (Harunori), and 08-053655 (Senoo et al.). O particular

i nt erest dhenzpddatcpectamst witdhefoyicuang e dnylH-fapgsionalthermioseigipe kefith gnd

appl i cat ia%c}&n%-a%d%auﬁm 895, 189, filed March 16, 2007. The adhesive

conposi tions “can Halve a release liner in contact with the adhesive. In one
enbodi nent, t Mitathesiac caspadyhehaciag aifocdtivtlel @gougiiciddal for esingsle,pol yner
having a functional  group, a lti-functional thernosetting resin, wherein
t hel®cr ylgpelyasteet lﬁﬁmf@rra%hanym@@%fﬁwi BRAfgted agtyten s Teethacky atey

[2aC i N9 i GRGH k1 eohBls M iy AGHL BNBhICAGLY! B0 5B Armg3 acTy! at e

ester polynerizati'on catalyst or curi agent, a thermall atent catal yst
sui t abl e fasticutary frovg 4 thd 2roattion-atamcvitb oaé ot inerasthi)hembpte fmctionabnd an
acrylic acid sal E Sui tabl e acryl ate ester xg)ol ynmers having functi onal
group i nanerpners brarwgapgdditiopy fungiienprlergrp.| PrsEdred gpongfunctiped mYsRsicthct i onal

i t sl il IR DS el Sl e . e
car bbn at(anth)wdrylatc)nerapyl meth )){cnghte) B’oprppwt (encth)aayiacn &butyl (meth)acrylate,
pentyl (meth)acrylate, n-octyl (meth)acrylate, isooctyl (meth)acrylate, isononyl
(meth)acrylate and 2-ethylbutyl (meth)acrylate. (Meth)acrylate functional monomers
bearing an additional functional group include the monomers above wherein the
(meth)acrylate ester also bears one or more substituents selected from a carboxylic acid
20 group, a hydroxyl group, a glycidyl group, an amide group, and an anhydride group.
Particularly preferred in some embodiments are (meth)acrylic ester monomers having an
additional functional group that may be one or more of acrylic acid, methacrylic acid,
hydroxy ethyl acrylate, hydroxyethyl methacrylate, hydroxy propyl acrylate,
hydroxypropyl methacrylate, hydroxybutyl acrylate, hydroxybutyl methacrylate, glycidyl
25 acrylate, or glycidyl methacrylate, and N-methylol acrylamide.
Suitable multi-functional thermosetting resins include, for example, polyepoxy
functional resins and their aziridine analogs. The multifunctional glycidyl ether epoxy
resin is present in the adhesive compositions of the invention at an amount from about 15
weight percent (wt%) to about 40 wt%. In other embodiments, the multifunctional
30 glycidyl ether epoxy resin is present in the adhesive compositions in an amount from

about 23 wt% to about 37 wt%. Other adhesive compositions of the invention can contain



nmononers bearing an additional functional group. Preferred nonofunctional
nononers include butyl (neth)acrylate, 2-ethylhexyl (neth)acrylate, ethyl
(et h) acrwbav@/1washyl (et h) acryl ate, n-propyl (neth)a®cyiise@/opaepr opyl
(meth)acrylate, t-butyl (neth)acrylate, pentyl (meth)acrylate, n-octyl
(meth)acrylate, isooctyl (neth)acrylate i sononyl (neth)acrylate and
2-ethyl butyl (neth)acrylate (Meth)acryl ate functional nonomers bearing an
addi t i onanyfmesnt kataperglowpoiand Hi ad”e ofdherBmbfengioaploslecidriathar spexe

(met h) acr; igte ester also bears one or nore substituents selected froma
carboxyllc acid group, a hydroxyl group, a glycidyl group, an am de group,
and an anhydr ifefegeduultifdactidnaligiatidyl ghafepoxeebsind it @oRaghorRE Adstsar e
(neth)acryllc ester nononers having an additional functional group that nmay
be one orlia¥BEONGIVCEREE yare thaaityo gbmyégmlw withiy gmolpglcopeafipyramples | at e,

hyd t t
ey o1t PR S AR aO R SRR YR B e
acryl at e,(spfthglizedibgtytactivg paato) hataak aitt chichiidhyidoh), acssyl MO% epSk!yt abl e

mul ti-functional thernosetting resins, incl ude for exanp &ﬁ
functi onéPSlﬁ%%%?lSH]ﬁ@Oi Adiovolakicppy Frsinan Eregales wﬁ@um@qtmﬁlcﬁlm |eﬂtﬁryc. dy!

et her t ention
ot an el FRIM iull GIE pok oIS SAMER YLIEINRESY BN B0 BEON BHED 0
enbodi merEONtlb@l JARQN Sunz5i BPaN SIy3; oy EPONSU-&poxiyablefbm Hecig@r esent in
the adhesj ve cog\osml ons in an_amunt from about 23 w % to about 37 wt %

ad rﬁé@mgy ApEes: Colgntys. PHethen Y| wHice ghenosytesittapyri RRS M bet ween
15 vvt %
aggo I t | {&ﬂ)&o ?gﬁl)mi\{htdla grﬁﬁf 'aﬁ %A(Qﬂl)’(cis%y anﬁ" R@ﬁ“lﬁ%@é%p&ﬁlsﬂeﬁn

Preferre unct| 0 ycCl er epoxy fesins include those epoxy
resins hmm@l@ﬁom&éﬂmgﬁamﬁhﬁnichlaEa$t\dﬂnghg,dvlﬂyI groups within a nol ecule.

ohenol | rovol aNleye CEYEL e HRuICaYRTECPR SO GHET FIGY SRRSOl 2k
Wi th epi Ccﬁ%lg&ﬁgxéﬁér D bISPIRSR| ANRY QbR RREXMy RS qmﬁeaqo BhsRNE0R i novol ak
epoxy resi E,‘S (0] unct 1 onal g yClI et her epoxy resins
i nclaude ttfudseleﬁgmtmns EEOﬂ}BRm 328bK26,aad EE’&]‘dvaﬂ)ﬁch frEP@EXIGOSpdeRON 164,
Chemicals; D.E.R. 330, 331, and 332 resins, available from Dow Chemical Company; and
Araldite GY 6008, GY 6010, and GY 2600 resins, available from Ciba Specialty
Chemicals, Tarrytown, NY.
In other embodiments useful multifunctional glycidyl ether epoxy resins can be
20 diglycidyl ethers of bisphenol F and can include, but are not limited to those having the
trade designations EPON Resin 862 resin, available from Hexion Specialty Chemicals;
and ARALDITE GY 281, GY 282, GY 285, PY 306, and PY 307 resins, available from
Ciba Specialty Chemicals. The multifunctional glycidyl ether epoxy resins usually have an
epoxy equivalent weight of from about 170 to about 500, in other embodiments, from
25 about 170 to about 350, and in other embodiments from about 170 to about 250. Ranges
for the average epoxy functionality include from about 1.5 to about 10.

The acrylate ester polymer and the thermosetting resin are capable of reacting with
cach other, typically via a ring-opening reaction or a condensation reaction, such that the
reaction product is a chain extended and/or crosslinked polymer. Suitable multi-

30 functional acrylate esters include, for example, (meth)acrylate esters of di-, tri-, and tetra-
hydroxy compounds such as ethylene glycol diacrylate, polyethylene glycol diacrylate,
cthylene glycol dimethacrylate, hexanediol diacrylate, tricthylene glycol diacrylate,
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EPON 1031, EPON SU-2.5, EPON SU- 3, and EPON SU-8, avail able from Hexion
Speci alty Chem cals, Colunbus, OH the "DEN' series of epoxy resins,

avai | abl ewbroewidesss Chem cal Conpany, Mdland M; and TAETIXSZ®8/,033msl TACTI X
556 epoxy resin, avail able from Huntsman Chem cal, East Lansing, M. In
some enbodi nents, useful nultifunctional glycidyl ether epoxy resins can be
di gl yci dyl ethers of bisphenol A and can include, but are not limted to,

t hose haviipgthyhdpioparretrigesiaimn alycsred timoNaReriecTYHOl tHag@ylatmd 828,

avai | abl i al.t ] ; . .and 332 resins,
avai | abl g)eﬂagﬁﬂﬁévl tgi%e%?%ﬁ@&o%%lgr% ; lgﬁtllj%gra aﬁrﬁa? ean@%ggg%%r&@f] 6010, and GY
2600 r esittigaméatairiakl edrylam SichrofIRpeibadrclichsdIe alich, as AXN230M02802, RY03,1 n

ot her enbodi nents useful nultifunctional glycidyl ether eﬁ0é¥ resins can be
di gl yci dy30denatdlofoniSsgaesbi-orExtea farsan alsp baascfblit Tramethrigtoreparct ed t o

o o SRt RS SUATL RaS e s G SR oSBT 5o
and PY 30#ducedipomeaicatidrabl e from C ba Specialty Chenicals. The

mul tifunctional glycidyl ether epoxy resins usually have an epoxy
equi val ent weigHebSReRYEHBoRAlYITTZatIgN sp8lystssauds, forgxp@plcenbodi ment s,

from abo ho%ﬁtiﬁt%rsaﬁ%uchﬁﬁﬁ?iniﬁﬁgrsivﬂﬂgé(ﬂ&%inﬁm%jtfgﬁ?%&e&il%@%ﬂ#& it 70 to

about 250C. nges for the average ep uncti on y In rom about
1.5 to abppticdtdns Whercaxtgndad shetfSliferis patiyutery devirablee Bxasproo€kiitabte resin are

o 0 condbieae FortRelehein T SHeR X h AN 4 dREAHRDFOIECACUREG n

ext ended | Qgﬁ(@[rj@rﬁg%hh @Kﬁg(ﬁﬁig gﬁ%,-an y;{l@@bﬁw}'ﬁi Elrﬂﬁdh%?rkc%r glngt e

esters include, for exanp (meth)acrylate esters' o

t et r ahy drSpeyiattp Ghomindss SacindidsUETRIN EP@-1glaypcoducdobBABFa&icep. pol yet hyl ene
glycol diacrylate, ethylene glycol djmnmethacrylate, hexanedjol djacrylate,
triethyl ene gllépmegmbedinmeatse thermaldpripfoss pay 5 Mecd rihsamg) igttigtorgyinglude o

0154y LI i B SRRl eyl o
Acr V3 at e aegl letlslegthylsaperdsy machgd cpolpyoids, pyughuasofiNgais, in2idfdles2303,
chlorotriazines, benzoin, benzoin alkyl ethers, diketones, phenones, and mixtures thereof.
Examples of suitable thermal initiators are VAZO 52, VAZO 64 and VAZO 67 azo
compound thermal initiators, all available from DuPont.
Suitable thermally-latent catalysts suitable for curing the multi-functional
20 thermosetting resin include, for example, latent catalysts that can be useful in one part
epoxy adhesives. Illustrative catalysts include blocked imidazoles, such as MZ-A, MA-
OK and PHZ-S available from Air Products, Allentown, PA, and polymer bound
imidazoles such as INTELIMER 7004 available from Landec Inc., Menlo Park, CA. In
some embodiments, imidazole catalysts, especially solids, such as 1,3-dialkylimidiazolium
25 salts, imidiazole derivative-transition metal complexes, 2-ethyl-4-methylimidiazole, 2-
phenyl-4-methylimidiazole, and 2,4-diamino-6-[2'-methylimidazolyl-(1)"]ethyl-s-triazine
can be used. The catalyst, if present in an embodiment, comprises at least 0.01 wt%,
preferably at least about 0.1 wt% of the composition. In other embodiments, the catalyst
comprises below about 5 wt% of the composition, preferably no more than about 10 wt %.
30 Suitable acrylic acid salts include, for example, (meth)acrylic acid containing
oligomer units joined by one or more polyvalent metal salt bridges. Such salt bridges may

dissociate at higher than ambient temperatures thereby improving flow of the adhesive
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2304 avail able from Sartoner Co., Exton PA. can al so be useful.

Tri met hyl ol propane triacrylate is particularly suitable for reducing tack
of the adve=wea1B4sphot ochem cal |y i nduced pol yneri zat i @0T/USe000ABI9e8
acrylate ester polynerization catalysts include, for exanple,
photoinitiators and thermal initiators with photoinitiators being generally
preferred in applications where extended shelf-life is particularly

desi r abl €onpRsipheSuiddl sy labrad sltsringindt eN24Q4. impebysdtepat Bianligoasr s ar e

and DARCHR 77 St dera QbR Bl PO SRR ARG Ploi min
TPO- L, a produatsoef e&%ﬁﬂin@htspthehﬁul&%ﬁctﬁﬂiﬁbﬁbmbﬁmgtr&&mBﬁibd & époators may

be used. Thermal initiators include organic peroxides ( ., benzoyl
per oxi de)esiBz B ¥MpTPRImCRE: tho Aaylatag qr@@kyr%eéﬁ%b%agopoaﬁlw ®al i des,

hydrazon yl

Y 820N ABLARELR BETRAIAS AU ) L SATPOHBG el T AERA I cona

m xt ur es dcheiteefter Endnglhéstrivhetbylblpadpaactiiermid (TMPTAat ors are VAZO 52, VAZO
64 and VAZO 67 azo conpound thermal initiators, all avail abl e f rom DuPont .
Sui tabl e t her ﬂﬁISPWIeH’tbéﬁltme@ést m%p@ﬂsgn%rmataé)@r@r@mgag?mﬁ@n & photo-

mul ti-fun r catal ysts
that  can BseoRdtesAELTERRht b, BRidhd Bbiifend. dhy FRATRL Btk PLAR Bk

i ncl ude Weankaiddzoledazatbator. Suigh odser MabAdindhtKihrndryPidZcid saltabh hbhenefta“lom Alr
Products, Allentown, PA, _and pol yrrer bound i m dazol es such as | NTELI MER
70040 avaieHOf an peryhe E%WB@@CIWHEam Menl o Park, CA. In sone enbodi nents,

i m dazol e cat l%%;l i um
salts, imdi aghfés&agkmgvatl Ve -c%ilrazﬁé}{lnﬁ?egn%rbg C%n{ing{?g%%khgb &

2- et hyI Sanieinpyd mmiatibakalge a bﬂcklwmlbﬁscﬂnglﬁlbd‘tsglal b‘ﬂlckhmgzoinprlslagdf paper, and
2,4-di am 06[2 nmet hyl i m dazolyl -(1)']ethyl-s-triazine can be used. The
cat al yst , tﬂ tikeyjapd i plfe%e%i teh%ap%meﬂc&%m Fxemgesjof aelymsrig aeb'tl@gs

pr ef er abl g}]ﬂ&[ i ments,
t he cat allggslta&ec%ngnﬁL :ers}ggp# ?Igsvl&%%t o%%ﬁép%a)o %%gk%%sﬁg;gg%ﬁo , prefte S)gbl y no
nmor &5 t harshadieirichitid patyoéfin resins (e.g., low-density polyethylene, linear polyethylene,

medium-density polyethylene, high-density polyethylene, ultralow-density polyethylene,
propylene random copolymers, propylene block copolymers, propylene homopolymers,
polybutene, and polymethylpentene), ethylene/vinyl acetate copolymers, ionomer resins,
ethylene/(meth)acrylic acid copolymers, ethylene/(meth)acrylic ester copolymers (e.g.,

20 random copolymers and alternating copolymers), ethylene/butene copolymers,
ethylene/hexene copolymers, polyurethanes, polyester resins (e.g., poly(ethylene
terephthalate), poly(ethylene naphthalate), poly(butylene terephthalate), and poly(butylene
naphthalate)), polyimides, polyamides, polyetherketones, polyethers, polyethersulfones,
polystyrene resins (e.g., polystyrene), poly(vinyl chloride), poly(vinylidene chloride),

25 poly(vinyl alcohol), poly(vinyl acetate), vinyl chloride/vinyl acetate copolymers,
polycarbonates, fluororesins, cellulosic resins, and materials obtained by crosslinking
these resins. These constituent materials can be used alone or in combination of two or
more thereof. The constituent material of the polymeric film or sheet can have functional
groups incorporated therein, or can be a material to which a functional monomer or

30 modifying monomer is grafted. Backings that are preferred include optically clear,

clastomeric materials such as polyolefins.



Suitable acrylic acid salts include, for exanple, (neth)acrylic acid
containing oligoner units joined by one or nore polyvalent netal salt

bri dges. 80ochogiahi4sbri dges nmay di ssoci ate at hi gher thaRCarase@9t035948
tenperatures thereby inproving flow of the adhesi veconposition. Suitable
acrylic acid salts include CN2404, a pol yester acrylate oligoner, and
CN2405, a urethane acrylate oligonmer both avail able from Sartoner, Exton
PA. I n sone enbsdiagking drefemblyrman e ope et pideest Peetiapsaits fadiptioa$¢-8.- &an be an

copol yrer bR SRRS: SRSt SRAhSp bt R S Pl e Rl WA Ryt @
enbodi mentger fode:droml the bidkivgt ¢aartal cualtyl iatagiadfg ee 1apdn fioR€thedacking side.

trimethyl ol propanetrijacrylate (TMPTA). In sonme enbodi ments, the pol yner
catal yst B @eﬁm&g%@%ﬁf sipglp laysr ar mrlachrensiueip Toe bagkdncean C@a@ﬂhg agent .
In spne e | t.Sp.q: - | t_ C ap_1n.dazol e
accel er atéép.ggitféﬁgleat%dgt\}%ggt %%%egﬁnlrt%sﬁlf fg'é?{% e fgg:e?%il)f?d%neg%{ar g%sl’ ?géclra%l gs’ a et al
sal t of amtistatiyhgentssoftameivacitiliotet abioiberd ratibadkitngplissicizets, omy ti cul arly
limted. The backing may be any of a polymeric backing, a netal backing, a
backi ng cYHpFR&Png fibers, a backing conprising of paper, and the |ike, and

it is preferr %et&Fﬁgg%bﬁﬂeyﬂ?Jag@o@gﬁ%{%g cgﬁﬁ%\!élﬁl?th%fadﬁggiym ﬂecpa x I ngs

i ncl ude polyneric sheet s. ngs constitutin
pol ymer i ahé badkingoin coheet with thel addesiyodapahdhide 4 eafaes n{celificatioh chat Hansi ty

pol yet hyl ene, |inear polyethyl ene, medi umdensjty | yet hyl ene,
hi gi:Q dendattgmn Gy B Ree gwé}f%caﬁ% HIIoRedE gt the Ma%?ﬁ@rﬁéﬁ@smgahﬁdaﬁ%ne random

copol yne rt?eahe[arSB RY ke Q%r *{’ﬂée)sﬁ'ﬁ%?@ E’t?é/n%ilﬁ'iﬁ%ﬁf thRHRBh SR 48%99%24 W& Gee BRLYPUL ENE,

and pol ynet hyl pent ene ene acet at e’ copol yners, 1 ononer Ttesins,
et hyl ene/lpningy)radintdn candei ed apmbyieerthe swefdey nexiéli aeh bhd canyintlmdesber
copolyners (e , randon1copol%ne s and alterggting copok%ners)

et hyl ene/@éﬁ@@kgé%%trwgt; cleeiign By Kealmsal pByBR faiment. Sisme fraimeites,
pol yest eryf. bl@?ﬁré Gnt, o9 ydtﬁ&hyéaﬁﬂﬁt gk ﬁﬁb&é}%@&ife)c odP@ h?é(&t:ﬁ}ag.ene
y( but ? g al ate), d po yE

napht hal ate), po yl ené terepht an but yl ene
naphi hal SRagpningold the radite®n, pal thasrihd asifagohydfibeaioketiobe a¢copglligbed) dors,

ol yet hersul f ones, pol ystyrene resins (e.g., styrene), poly(vinyl

Ehl gr i de)exalﬁlﬁrey%O pﬁglppé@ﬁtés %tﬂtﬁg qugpég]on sg thaq the Iggfa%/lon gnly e%)ects%attgr%eé y
portions of the backing or by rastering the radiation to produce a pattern. It is also
contemplated that the surface modification can be accomplished by chemical means such

as by use of a patterned primer or a patterned etching step.

20 In some preferred embodiments, corona treatment can be used to produce patterned
surface modifications on backings such as polymeric backings. Corona discharge can be
produced by equipment that includes a high-frequency power generator, a high-voltage
transformer, a stationary electrode, and a treater ground roll or drum. Standard electrical
power is converted into higher frequency power by the transformer which is then supplied

25 to the treater station. The treater station applies this power using ceramic or metal
electrodes over an air gap and directed towards the material’s surface. This treatment
creates a better bonding surface on the backing.

Patterned surface modification of webs using corona treatment has been disclosed,
for example, in U. S. Pat. Nos. 4,879,430 and 5,139,804 (Hoffman). Using this process,

30 an applicator roll or drum is provided that has patterns recessed into it by, for example,

engraving. A polymeric web, such as a polyolefinic web, can be passed over the roll and
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pol y(vi nyl al cohol), poly(vinyl acetate), vinyl chloride/vinyl acetate
copol yners, polycarbonates, fluororesins, cellulosic resins, and materials
obt ai ned W9 2009094345 nki ng t hese resins. These constit uenPCRAISeVABI4Ean be
used al one or in conmbination of two or nore thereof. The constituent
material of the polyneric filmor sheet can have functional groups

i ncorporated therein, or can be a material to which a functional nononmer or
nodi f yi ngirsimeawsly sxppsed toedcorgacdip@gazet firam theytep sides avaveliomld iwde st i cal | y
clear, el i i u | {0Q:. Rf.e y can
beone ¢ OO RCTL S RS RLSEAEP PR FA e OSBRI BT ELTRSY

or el ect noithdueam) p&eri. heh thdrickddd af the RebUthalid MPeies seret s emnsictésv&@l adhesi ve
| ayer fornmed on the backing can be cured by irradiating the layer fromthe
backi ng diagemns srealipye koribe ermppenbef ar whers thay @rno(ﬁonﬁﬁs;? with dyeegpplicator
consiructi @nNey.: iF i i { LIV i ngredi ents
suchéas,IgﬁgiﬁﬁgﬁFP@%?ﬁﬂgﬁgﬁgE@@?%%%@%ﬁ%?%gg%t@%@ﬁ%ﬁgggghhnéﬁgéatic agents,
sof t ener gattentd awifalehodificnivh®nhshe anderddd cfahé sieb i Astlo&itive b8 theantapped
surfactants. The backing can have at |east one surface in contact with the
adhesi ve.#The part of the backing in contact with the adhesive can include

a surface nodifj i : - By i, fd 1 it Is
meant that the S rrin SHEbnEBRaRnPal hEpRnm ol RSB RLRE AR | e
surface dheis mhgyotdbothE2baake algoandl Lum, éhrange pittrsmaslate appledagyr.roll,oni zi ng
radi ati on can be used to, produce the surface nodification and can include,

f or I&xanpiieh 2 Bpemia the sitpepatents Py Elofisinng da some é%l{f’ﬁélﬁte}ltsdi hasrhgen fadent

flame tr eaé%gfbgﬁétigétti't{a Egevé)cg%@&rié ﬁﬁgisr{@ Qeatcdd] s@{M% ﬁ*eoﬁrﬁ’gcgﬁ&?ﬂﬁ%@fudg@é‘t t hat

can be dire Ing. Patterning o ration, and thus the
surface madefi capardnuledn phderagicontpldimbedised Othickxaagicac pblynmeais kiabghgas t s of
the radiation so that the radiatjon only effects patterned portions of the
backi ng &UtWPaéE‘f%?Ii%agl}?élcg Jél@reéﬁo ths a@plaa%}eremﬁ- paty Bpterialy twqﬂgﬂla so

cont enpl ag MRk Mo BUTHAS R EAALLPR: CAlly B BGIANBY 25X of AR cal

means such as by use of a patterned primer or a patt ng step. In
sones pr efdromed ag nbadatapatianed podkut thateatlmesult io amfive mskficdtion phadudedes
patter neda pattern upon wrapping a polymeric web around the drum and exposing the web to
corona treatment.
In some embodiments, the surface modification that includes a pattern can be in
the form of a closed loop. This loop may be circular, oval, elliptical, polygonal, or
20 irregular. In some preferred embodiments the surface modification that includes a pattern
can be a closed loop with a circular pattern and can form a ring or annulus. A ring or
annulus is a particularly useful pattern to use when the wafer to be diced has a circular
shape. However, it is contemplated that the pattern can be any pattern at least partially
surrounding the wafer dicing area. It is also possible that the pattern is not a complete
25 loop but has some breaks in it and consists therefore of segments of a closed loop. For
example, the pattern can be in the shape of a ring or an annulus but be made up of a
number of pattern corona-treated dots, segments, X’s, or a collection of any small shaped
treated areas that are arranged in the shape of a closed loop.
In another aspect an article is provided that includes a backing having a surface
30 modification that includes a pattern, an adhesive in contact with the pattern, a

semiconductor wafer in contact with the adhesive, and a dicing frame in contact with the

adhesive, wherein the dicing frame surrounds the wafer and at least a part of the adhesive
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surface nodifications on backings such as pol yneric backi ngs. Corona

di scharge can be produced by equi pnent that includes a high-frequency power
gener at orwoa00wgs4gol t age transforner, a stationary el ePCrase)0Iasid4s
treater ground roll or drum Standard electrical power is converted into

hi gher frequency power by the transformer which is then supplied to the
treater station. The treater station applies thi ower using ceramc or

netal el ebtcetbruade g diging dTamegap egndac witBet gst igis of the padgrar Petpils
surface. dﬂf%ﬁ?l %S%ﬂ‘? m&{lﬁé’&t{%% tﬁat‘?&{)ﬁ&es BRGNS 4T {&%SVQ @or%rp %k' ”9
I Oon O Weps

Patt er ne fica usi'ng corona treat

di scl os ed).sefumn thicani¢le havdbddn dcudad.. ThbSrtlclfb Mn&ﬁﬂe%@cﬁgm&%e
(Hof fman) . Using this process, an applicator roll or drumis provided that

has pat t efifigg ﬁé@@ﬁ@&sqdﬁeéwmdw the giciggappped theglenduige the dsingmeri ¢ web,
suchs as taoggl%lt%ﬁlsgftﬂyt gles C(ﬁ &a%fe%t Pa ?dcaﬁ‘f)%r dé\{%ﬁteﬁ%oln% é‘tﬂﬁﬂng‘ﬁnhac@ﬁ?us' y

exposed a corona ronrt e'ro The
corona dimebaide tean donok fhye dl(hﬂg salad @Qﬁu@fda]hhrge tomesiade. dthetdi@nyvdbme

unsel ectively, meani ng w_t hout any Pattern On the backside of the web (the
si de f acrlﬁgswaﬂé i Brerfyrm phe closedlosd Ibmeefrrﬁlzodeaﬁntar%wef%redtthe it r apment

of air Wighed DG fichSod R CRONAGL Mkt AAGHABR GO lohyty T ent rapped
air can be activate %y the corona treatnen an creatd a patterned

surface ndidifidieatthanthomidiheframede Tfhisdelaﬂénsht}ﬂs \mcbm in Fibed vbdtis discoked he
entrapped air. Al so useful in aone di ment of the provide nethod are
t aphd halitely Brthsrmriced s praferied thag ﬁfgeeﬁemg A8 s i%temrreet hagkave 00 mnm  for

use 1o pg M@bé‘?ﬂ@lz’l at}rJh%QtHH&lhﬁ%s déat{eﬁl is sh%b&ﬁ*}n@ @aﬂc{}F %hﬁ (ahiRA

patents b n sone e ments It 0 be practica
to use pahgmgrfnamerimkicsted dlrea:tlgaatbevatmwfawmmmwmmmam it dvatact mathudes a
pattern. rtrcul rly preferred enpodi nent uses a thick gnetic

pol ymeri & V% gsigg pdhegesgo &ert‘ftagﬁlﬁgaﬁ allosh .eerlp%a%@weaef% ¢ he

appl | cat grbold cremeﬂmf@afcﬁrg, orRHRh AR ORI L1, NENGEES | e

Anahei m can be easi y cut a pattern and p aced on the drum so as to
credi e pahodificemdnpdbéetcsiatli@tcanobéurbesudeh thnadhasivaerd todiding fbmowhichat

i ncl udes atte on wr appi ng a polymeric web around the drum and

exposi ng Fﬁ H%&éﬁq? S removed

Finally, a method of dicing semiconductor wafers is provided that includes a
method of dicing semiconductor wafers is provided that includes providing an adhesive in
contact with a backing that has a surface modification that includes a pattern, attaching a

20 semiconductor wafer to the adhesive, attaching a dicing frame to the adhesive so that the
dicing frame is in contact with the adhesive and surrounds the wafer, wherein at least part
of the adhesive under the dicing frame is in contact with at least part of the pattern, and
dicing the wafer to form chips. This method is shown, for example, in the figures as
represented by the sequence of Figs. 3a-3c.

25 In one embodiment, after the wafers have been diced, the adhesive can be partially
cured. Partial curing can be accomplished by heat or light. If light, such as visible or
ultraviolet radiation, is used to partially cure the adhesive then the backing should be
transparent to the wavelengths that produce the curing as discussed earlier. The
irradiation is done, preferably, through the backside of the backing. Partial curing of the

30 adhesive can occur upon exposure of the adhesive to radiation.

After partial curing, the adhesive can become detackified enough to encourage

adhesive failure between the adhesive and the backing. The adhesive can remain adhered
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corona treatnent. In sonme enbodi nents, the surface nodification that

i ncludes a pattern can be in the formof a closed |oop. This | oop may be

ci rcul ar ,wowaty/11¢345i pti cal , pol ygonal, or irregular. |nPEOES2@9085948 ed
enbodi ments the surface nodification that includes a pattern can be a
closed loop wth a circular pattern and can forma ring or annulus. A ring
or annulus is a particularly useful pattern to use when the wafer to be

di ced hado haghip amda%nssﬁélgeamqamweertaclim%ﬁsTh@ﬁlﬂlemmle@gt%ﬁd adhesiyraganer n
can be a & I r rea. It
o al o piebPbleEtPugbe LRRNSAPRD IRy LRUITHRRIGRT BBl 8L RLRGSE
breaks in it ang. B@rassicﬁérﬁatid'tﬁ‘raﬁfeﬁﬂ@dﬁﬁetﬁ efaesrosa QEatﬁleﬁi Q@eﬂlmﬁﬁ@t cafrde
exanple, the pattern can be in the shape of a rin an annulus but be
made up OPCAITRIRBEGS apferhodinaen 0&3}6@%\!@%@%@ teRsy that lgea%r?t gufage s or a
col l ecti r ar t he shape
of aéacl ogg%ﬁﬂflcaﬁMt m%ér%% %%%%g[g%lég?ﬁ an agé &a@ %Jh?lsuspggl\e/?éleggt hafdeilancl udes a
backi ng ha@paﬂaglsaOeubﬁ@ﬁ&s@@ﬂdbdaﬁauﬂﬁstsﬁaldIuﬂlC](IIdEIﬁ tlee iflagtta@¢dn, an adhesive
in contact with the pattern, a sem conductor wafer in contact with the
adhesi ve, eﬂdwélraerm the ﬁglm Fsometed (WEpPad Wik rReRdils shenisi W4, Thashestingt he

di ci ng f r h a

adhe5|ve rec §hgﬁ@9§n%h§n %?%6% E@p%%@?%k%%ﬁﬁgg?Qﬁuﬁﬁﬁ demeﬁ

portion afruthheutiadotiethat arE)etramlhISmQ;haﬂeOﬂ"mol’lagldﬁloiiallrdlﬁmﬁr pided ofoaidnetic t hat

i ncl udes pattern and the adhesive conpositions useful in this article
havi) bee rﬁﬁa?t@@dsoéé@wngﬁ%dlamllﬂr éhay theradh Of thfety ohalssarn pepied pp theprpteq CI ng

frame can, eeﬁ%lésooxl‘ﬁh{%rgl %f{h*%%r%hcﬁﬂg rdsARGs %@sﬁr@%f Eﬁ{uIMh'a€690¢ mdi ¢i ng
operation so er can be cut c eanl'y, can prevent rom
chi ppi ng, loandjoq:ma traater 166 dpcovertsupsy ndwhom@) ideitudicd ismgs ®opragidt domdauge danmage

to the wafer. The dici gfra i.S us in the form of closed | oop. In
sone embdatHR éoﬁﬁoth% %%geang W&lg %éh%‘ﬁ?)flé@essﬁ%a]ioﬂp‘é m%ho%hr&{

i ncl udes &d?naéotrgﬁd‘tr% lb@%o AT B SBRARR gq'gcﬂaﬁ(l)ﬂ %gl%lﬁg’efs%%? gﬁﬁgﬁhgns than

t he dicing rel'ationship i own in Fig scussed

| at &5 . Fuwdth éFhmroeonal tteatrﬁem cedses mestldchiad surﬁxee dicclifigtibn afréheitsp side af thd

directl y above urfa nodi fi.catio i ncludes a pattern as shown in
Fi gs. t@&klggd 1}:@1 tign, 1 [4reag Qf the annu us t at are recessed, pockets of air are

trapped and a dielectric barrier discharge is created which causes an annular surface
modification pattern on the backside of the web facing the drum.
Fig. 2 is a bottom side view (side towards the drum of the corona) of a web 200

20 with surface modification that has been passed through the apparatus of Fig. 1. In this
embodiment, the backing web 202 is made of polyolefin. The top side of the web has
been unselectively surface modified by the corona. The bottom side of the web has
regular annular patterns of surface modification 204 resulting from being run though the
corona treater illustrated in Fig. 1.

25 Figs. 3a-3c are cross-sectional views of an embodiment of an article that includes
the provided dicing tape and die attach film. Fig. 3a shows the article 300 at the beginning
of the dicing process. The article includes backing 302 that has surface modification on
its top side as indicated by area 304 (edge-on view of annular pattern). On top of the
backing is adhesive 306 to which semiconductor wafer 308 has been attached. The article

30 also includes dicing frame 310 (edge-on view of annular frame). The frame 310 holds

down the backing-adhesive-wafer combination during dicing.
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dicing frane is located directly above the surface nodification and is in
contact with adhesive, the adhesive adheres to the backing and allows the
backi ng am0 20@idsi4fe to be renoved cleanly after the di ecmgsepenaiuson. Wien
t he backing includes a surface nodification adhesive failure can occur

bet ween the adhesive and the dicing frane when the dicing frame is renoved.
Finally, a nmethod of d|C|ng sem conductor wafers is provided that includes

a method of difdgnt isenivvatiyselss2Rafter Gieidicing orargian. thdelci ReIdedespr ovi di ng
an adhesiy; ‘Sklhg 369 ﬁ{a?‘ﬁ%st é’éfr%Qe RoRBRKLOGod Q?{o Nak R 1&&%%@&& TR 3&11 cation that
i ncludes a fern a sem con Por- war e esi ve,

attachi ngAdhedive l@r Bﬁ)éiﬁﬂoéa@ed dietop D et Baeking ahd&hs Wher 0L adi@rddrtbemtd. S i n
contact with the adhesive and surrounds the wafer, wherein at |east part of

the adhesiheevafatd® hasdeen dicedwith arambst phewinibmadainititain thismbasipentof t he
pattern, c%%q}ag/% %}F&Qmweeth%{gﬁ thd &afé’g dﬁ%'aﬁﬁ%sn;r %erryﬁa b tygpg)gﬂ f or

exanpl e, ures as represente 3a-3c. I n
one enbodjaoking, D@dlhgframbelm/as‘ﬁﬂlshdiamgtﬁmncldldoezd t he adhesive can be
partially cured. Partial curing can be acconplished bé heat or ght. If

light, such adigidi¥pwsamiqy 9favplél3é9 thag hpabacking 302 wighsnrtage wﬂt icarlw cure
the adheﬁqﬁ%stsﬂ(%}n Ed“ﬁg?%%ha%s'%%e@abﬁlﬁqﬁ gg&hetsgfetha?bg% fhfRgidys that

produce t'he curing as-di'scussed earliér I'rradration
pr ef er ablby, curiag elughgh beckbacd02l ddeatibdtiae: J0RcHas bgen Sastdhicdlto @epraraﬂ@clﬁf)s t he
adhe5| ve can occur, upon exposure of th E adhesive to radiation. After

partQa Mnj nopRavg afesivee 06 ah ed hdctet é@l@hmswtheﬁw@ﬁﬁﬁe #I§ TEReYRS age
adhe_S' ve fih i B Rk WRE Bart B ARRGPIELBUL it BRGKA NG, w B BoRBRE L rrcan
remain a eretot Ip an can stil tain s rretacklnes he chi ps

cont ai ni Mfggcerthe dedtpeimehadrech hkenovedraed edisdisive 306 thae mos eddértbendichgg backi ng.
Finally the dicjng frage can_be rempved. Fig. . 1.is a schematic of an
enbodi merffargt angd Qinthe ur ﬁFmQQBéFﬁ?ﬁgsP%ﬁFlﬁﬁﬁnﬁe used to produce an

embodi ment  of gife pry g)r ns%%&’tn%'&é&%f%&@?e 4663(Bf{h@%|rﬁtq@ﬁlu r&l [ GrofRdi fi cation

that includes a patt in the shape of an annu e corona treatnent
appf at ussediifhat oieprin §¢s 3gy. onrthisvist adiekiys 906 heebeedrcoated 02er thabadkéng
HTustr a't(?l(oj t shown). In region 406a, the adhesive is over the annular surface modification of the
backing. This region also extends under dicing frame 410. Semiconductor wafer 408 has
been adhered to the adhesive. The wafer is ready for dicing in this view.
Objects and advantages of this invention are further illustrated by the following
20 examples, but the particular materials and amounts thereof recited in these examples, as

well as other conditions and details, should not be construed to unduly limit this invention.
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10

Preparatory Example 1

Preparation of Butylacrylate/Glycidyl Methacrylate (BA/GMA) copolymer

The following were added to a 946 mL bottle: 72.0 g of butyl acrylate (Dow

Chemical Co., Midland, MI), 48.0 g of glydicyl methacrylate (Sartomer Co. Inc., Easton,
PA), 0.18 g of 2,2'-azobis (2-methylbutanenitrile) (DuPont, Wilmington, DE), 140 g of

cthyl acetate, and 140 g of toluene. The solution was purged with nitrogen for two minutes

at a rate of one liter per minute. The bottle was sealed and placed in a water bath that was

maintained at 60°C, for 24 hours. The reaction mixture was 29.5 wt% solids, had a

measured inherent viscosity of 0.78 dL/g and a Brookfield viscosity of 0.7 Pascal-seconds.
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Adhesi ve |layer 306 is |located on top of the backing and has wafer 308
adhered thereto. The wafer 308 has been diced with a nunber of cuts 309
made i nt owpR009m4348i s enbodi ment cuts have been nade thiPougis2e0ao39a8 er and
t he adhesive layer and slightly into the backing. Dicing frame 310 is still
hol ding the article dowmn. Fig. 3c shows a view of article 330 that has
backi ng 302 with surface nodification 304 as shown in Figs. 3a and 3b.
However, in this view, the adhesiJdblak been detackified by curing through
backi ng 302. The substrat% ﬁ Q iﬁ. EH tﬁ' ed to separate chips 308

t hat now have adhesive 3 Or%? aﬁ&? 3 16 9 chi ps with adhesive are
renoved fromthe backing and can be attached to a substrate (not shown) for
wire bon IP¢hmpleC- N FI . gc fhe i cj ngzTrameghag been [engved and

adh.efsi ve [39R /AN 3WHTa Y7 T Mg G L Ng Trameand qn The SUphace | | .
i ol o o L R Y e doasts ohatvi-dwis H o
3a). In tP'EIiIAZQMé Qdﬁr(é) /e 406 [ha¥ helen "toat pg-lé\mr e bhacki ng (Not

shown) . ||rEnielgn dA0Ud6a, 1he-adhedidbe jsldver th? dnnotar| shidbade -
nodi fi cat|ilgpondf28t he back| nd.8 Thi 9.3%q| on.&l $0 Xt gnd8.9unded.4qi ¢i ng-f rjame

410. Sem |cemshssor waf er | 408 has ¢een| adhered to tlhe-adhesive. [The-wafer is
ready for| di6;d1® 1 n tRiB| viiew. [Obgectls gnd advapt dgesoef [t s i[nyertijon are
further ijl\lygtrated by the follow ng exarrp! s, but| the particullar matlerial s

and anour :Lliga}CLﬁelj".ﬁ%I recrieud mm :L.LO‘?.DE ?ﬁﬁl 3‘.”,4 ::Ibgoﬁlb V\Ilﬂ(:)zmdz 8.LbEEI corrut L1 ons

nnt FoaWaVaVe

and det al T y ) T Gll.ll d LLAYAY Je \%7 U1 t nu III\.JLII T I1 C LILLI

inventio ﬁu\ﬂgu | es List pf Zl\g.f mri(ggs Pr Qr,v.r at i 3 Exa.pr:i! el 108 ﬂpar%.f‘i gn of
But yl acr LGN yeidyl Mot harryl a9-¢ (RAOEA] GhallynBe The %%l [ov-hg Mer e
added to [aAB8ESitdncbottl el B O|g ef but - acrydatd (Bew Cher cal 0Cd. ,
M dl and, |[MEpon 48.0 g of gl ydi cyl methacryl afe {Sar|t o0®r [o.--4 ng., --Eastt on,
PA), 0.18 mucak 7362’ - azob| s14.2- net hyl but anenitrile)] (DuPoht ,._W I[mjmgt on,
DE), 140 Or@lcufIdD| acelatg s and 140 g of_ Toluene.| The sprution gs pur ged

W th nit r(‘a’}*ﬁf ¢ight of 50% SBhfBh GF the polymer in ethyl acetate/ toluene (1:1)

5
Preparation of Patterned Backing
Polyolefin liner was pattern corona treated with an annular pattern as discussed
above. A flexible metal magnetic mask was created out of flexible magnetic sheeting (1.5
mm thickness) was wrapped around the metal backing roll of the corona treater. The mask
10 had a pattern and the set-up had a configuration as illustrated in Fig. 1. An air corona

electrode with a gap of 60 mils (1.5 mm) was used. The film was pulled through the
corona treater at a speed of 15 m/min. The corona power was 620 W, the normalized

corona energy was 0.54 (J/cm?), and the room humidity was 11% at room temperature.

15 Example 1
The components listed in Table 1 for Examplel were mixed in a high shear mixer,
coated onto silicon-treated PET liner (37 um thickness), and then dried for 5 minutes in a
forced air oven at 65°C. The adhesive coated liner was then laminated at room
temperature and 40 psi (276 kPa) to the pattern corona treated polyolefin backing on the
20 side with the pattern. The PET liner was removed and the adhesive/corona-treated

polyolefin was laminated to a polished silicon wafer. Peel samples were prepared in a
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at a rate of one liter per mnute. The bottle was sealed and placed in a
wat er bath that was maintained at 600C, for 24 hours. The reaction m xture
was 29.5 wo2eaol1#3ds, had a neasured i nherent viscosity ®CTQSZ@®90879g8 and a
Brookfield viscosity of 0.7 Pascal -seconds. Table |I Fornul ati ons for
Examples 1-7 (a) Weight of 30% solution of the polyner in ethyl acetate/
toluene ( 1:1) Preparation of Patterned Backing Pol yolefmliner was pattern
corona t reaBsaEbdirktiomsathaiihg sapaletied pdogddheyil ssre,cgis(%éé capovide conp-Eted e net al

magneti c : fl exi [ ' (

t hi cknesss)g@t\?\ﬁls' wﬁlgg%)sg%teggggﬁémtogg e%(g?%{% %ao(’ﬁel% ﬁgﬁﬂrlrglaf&gﬁ Mteﬁgcec%e}\g%a Feater.

The nmask ddackiee pattherilicaneiafdne Aset thepalplds & ceofpogid tatli. PNcaSUMA ustrated in

Fig. 1. An air corona electrode with a ga‘&ijofb t60 mls ( 1.5 nm was used.
Ut Bytwae

The fil mrgdiatignthedeluramedgrnirel changsddo n gedphpcling #8d feni n.  The

coropa p . 1R | r ) ra . : , and
the s oom ey oy £y fn Merb o e AR TR RSB TpRiE- RO, 1R oot BOKSRK,

| i sted i nvakdlebwech thoadHexiasphé thewtliconiwated in a hi gh shear m xer, coated
onto silicon-treated PET liner (37 mmthickness), and then dried for 5
mnutes in a forced air oven at 650C. The adhesive coated |liner was then

| am nat edﬁ)?ﬁngrl&ozr_n]terrper ature and 40 psi (276 kPa) to the pattern corona
treated polyol efmbacking on the side with the pattern. The PET liner was
renoved and t Hehcadhgohves HaediraTitledted paiplal 27 maaprepani aad edtct @s per
polished silicon wafer. Peel sanples were prepared in across web direction
so that the |l e included the 1 inch (2.54 cn) w de corona-treated
section. Sanplgs. | 1 fal

htertace botvemst pueRbALaMRPOPH G B thCafor )
wer e expabesd skiled.ih tht/aeRithddd degedtimg from théecopaiahdipaneiplde obthip@etntwnanged to
failure between the fil mbacking and the adhesive except in the 2.54 cm
strip whi%f w@@u dwé-eliSFoegttg% thip gnvepten isdvof foohe undyly LFr&}t?‘iﬁOeth@\éngB%tﬂ‘(ﬁeen
the adhesint@qffchid &% fiH hGoRampler - Exanpl es 2-7

15
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The conponents listed in Table 1 for Exanples 2-7 were prepared and tested
as per Exanple 1. Various nodifications and alterations of this invention
wi || becowo 20ppiasznt to those skilled in the art w t houPCaasacoioszy4g rom t he
scope and principles of this invention, and it should be understood that
this invention is not to be unduly limted to the illustrative enbodi ments
set forth herei nabove. What is clainmed is: 1. An adhesive transfer dicing

t ape sui tWhitds elgimediissecuti ve use as a dicing tape and a die attach
adhesi ve conprising: an adhesive conposition; and a backing in contact with

t he adhesj ve, erein the backi ng compri.ses a surf.ace nodifi.cation fhat
ot udes - pack bR E R e S R RS S AR R rEPd 55 &
portion aofic hitRhPahéseFdcomdrisilpe tape according to claim1l wherein the
adhesi ve conposition conprises radiation curable groups. 3. The tape

accoYdi ng to chkapdhgivasemppsitiomenddhesi ve conpositi on detackifies upon
exposure to rad%atLon. 4, Tpe1h e(gpcording to claim1 wherein the

adhesi ve conpogi?ﬁgﬂgFU%Pﬁ% W ﬁ@?? &&Y%an acrylate ester polynmer having a
f uncti onalh@&iauis bakingl dohmphideicd duefed nlodaTaBsetHat MYIUdeSA Pattcdn, and

mul ti-functional acrylate ester; an acrylate ester polynerization catalyst
or curi ngvhajeintthe adhesise e icontaettveith atdeashh pertioggf themastefior curi ng t he

mul ti-functional thernosetting resin; and an acrylic acid salt, wherein the
acrylate ester polyner and the thernosetting resin are capable of reacting

Wi t o eaclp. ot herhe tape according to claim 1 wherein the adhesive composition comprises

radiation curable groups.

3. The tape according to claim 2 wherein the adhesive composition detackifies upon

exposure to radiation.

15
4. The tape according to claim 1 wherein the adhesive composition further comprises:
an acrylate ester polymer having a functional group;
a multi-functional thermosetting resin;
a multi-functional acrylate ester;
20 an acrylate ester polymerization catalyst or curing agent;
a thermally-latent catalyst suitable for curing the multi-functional thermosetting
resin; and
an acrylic acid salt,
wherein the acrylate ester polymer and the thermosetting resin are capable of reacting with
25 each other.
5. The composition of claim 4 wherein the multi-functional thermosetting resin
comprises an epoxy resin.
30 6. The composition of claim 4 wherein acrylate ester polymer comprises a copolymer

of butylacrylate and glycidyl methacrylate.
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5. The conposition of claim4 wherein the nmulti-functional thernosetting
resin conprises an epoxy resin. 6. The conposition of claim4 wherein

acryl at e wot2e09/1pded4§ner conpri ses a copol yner of butyl acPgiratseocassgs yci dyl
nmet hacryl ate. 7. The conposition of claim4 wherein the nulti-functional
acrylate ester conprises trinethylol propanetriacrylate . 8. The conposition
of claim4 wherein the polynerization catalyst or curing agent conprises a
phot o-i ni%ti at ekhefqoawopisign ehFlaby Aivhgrein s muly-furpigonabiraylatecwsicdicogpissscl ai m 1
wherein t I jtion further conprises: at |east about 50 wt %
of a funéplﬁlgﬁlgr?oqgllroég%&@on gilehi ng acryl ate ester polyner; from about 20 w %
to about 40 wt % of a nulti-functional thernosetting resin; an effective
anount of a nulti-functional acrylate ester; a_ catalyst for curing the
acryl at e %st erThsgioppepition of plapmdiwhergin thepolyaerigation citalysiciqurge et

mul ti-fu et 0 ' hn; acrylic acid salt, wherein the
acry%atquékgga%%ﬁ@ﬁ%ngﬁga?ﬁgr%ﬁgﬁg%?%?%?ﬁg resin are capable of formng
an adhesi ve reaction product. 10. The tape according to claim 1l wherein the
pattern conprises a closed |loop. 11. The tape according to claim 10 wherein
the cl osed | ooledepficceilingin ckimul yaeremahe ?#@sxvaﬁemae@g?laﬁﬁalef EOTBPIACh 1
wherein the s £ i i | S 110 L0021 pation. 13.
The tape accog%?%%ﬁggﬁgygkﬁﬁ%ggaﬁgﬁgﬁﬁggﬁ@?ggﬁ%égﬁ6833%%g%?dﬁg%g%%rises

radi ati on produgedbdy 20avidim dboeat(metit of 4 dultiudtiohd| tReraBtihg ta3gi; a

backi ng conprising a side haying a surface dification that includes a
patt@rn: an adhedieglvs ?{n%ﬁpgéanTfWCﬁlﬁéalﬁﬁ&R@?ﬁ?tera sem conductor wafer in

contact with tmtw & {fing @&dacrylate ester polymer;

a thermally latent catalyst for curing the multi-functional thermosetting resin; and
an acrylic acid salt,

wherein the acrylate ester polymer and the thermosetting resin are capable of forming an

15 adhesive reaction product.

10. The tape according to claim 1 wherein the pattern comprises a closed loop.

11.  The tape according to claim 10 wherein the closed loop comprises an annulus.
20

12.  The tape according to claim 1 wherein the surface modification is produced with

ionizing radiation.

13. The tape according to claim 12 wherein the ionizing radiation comprises radiation
25 produced by corona treatment.
14.  An article comprising:

a backing comprising a side having a surface modification that includes a pattern;
an adhesive in contact with the pattern;
30 a semiconductor wafer in contact with the adhesive; and

a dicing frame in contact with the adhesive,
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a dicing frame in contact wth the adhesive,wherein the dicing frane
surrounds the wafer and at |east a part of the adhesive under the dicing
frame is wo20ovtiasss with at | east a portion of the patt ®@Cm/US2®9/033ve8 article
of claim 14 wherein the pattern conprises a closed |oop. 16. The article of
claim 15 wherein the closed | oop conprises an annulus. 17. A nethod of

di ci ng sem conductor wafers conprising: providing an adhesive in contact
with a bathkarey thadicingdgme sigopadsethpvafdriand et spstaipatt of deg ashesvaunder the n;

attachi ng;: ] u r t he..ad Lye: attaching a dicing frane
to the agﬁégg@%hégpﬁﬁg%ﬁFhﬁﬁhﬁékhgaﬂ?ﬁwﬁlgﬁﬁ%ﬁﬁggﬁtact wi th the adhesive
and surrounds the wafer, wherein at |east part of the adhesive under the
dicing frane is in contact with at | east part of the pattern; and dicing
the waf erl> o fOKmrEHs pEclaing 14 wheroip ths atterRcoPUTiag & 9oaddpen-17 furt her
conpgising curing the adhesive. 19. The method according to claim 18
wherei n curing adhesive conprises exposing the adhesive to radiation. 20.

The met hold. ac cCiiedirtige bbclalnail fmb8reinithic ivse ¢ wprdosiphiges amvulng. t he chi ps from
t he backing with the adhesive thereon 2 1. The nmethod according to claim 20
further conprising renoving the dicing franme, wherein the adhesive renmains

on the supf ace, gy &‘%tldu?@ sé¥hicd M cRAGKEGY comprising:
providing an adhesive in contact with a backing that has a surface modification
10 that includes a pattern;
attaching a semiconductor wafer to the adhesive;
attaching a dicing frame to the adhesive so that the dicing frame is in contact with
the adhesive and surrounds the wafer,
wherein at least part of the adhesive under the dicing frame is in contact with at least part
15 of the pattern; and

dicing the wafer to form chips.
18. The method according to claim 17 further comprising curing the adhesive.

20 19.  The method according to claim 18 wherein curing adhesive comprises exposing

the adhesive to radiation.

20. The method according to claim 18 further comprising removing the chips from the
backing with the adhesive thereon

25
21. The method according to claim 20 further comprising removing the dicing frame,

wherein the adhesive remains on the surface modification of the backing.
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