. e3eq*n" " #& &D*6z* T*. SEM CO\IDUC;[IWMM@MW SSI NG TAPES BACKGROUND OF
*I'HE INVENTI ON Field of the Inventio ion rel ates generdl4 §ER 207
adhesi ve ta%%g&ul for processing sewmdggnduct or waf ers angd~rRRbSes213
Specifically, to tapes having nonpressure sensitive adhesive conpositions

“that include a copolyner of acrylic-functional nononers These tapes are
useful in the grindi RSEMIGONDUICTOR WAFERPROTESSING RXFES. 10
Description of the Related Art Sem conductor integrated circuit (1C) chips
are commonly used in electronic conponents, whether for sophisticated
I ndustrial machinery, autmg)' BS . ‘ d appliances. The
production of sem conduct or=t ‘ e manufacture of
sem conduct or wafers contai ning nany sem conductor elenents. Utinmately,
the wafer is sawn or diced into individual sem conductor elenents (called

die), each el enentFigldofthednveationni conductor | C chip. Typically, a

sem conduct or wafer.i.s prepared by shicing or sawn i ngle,. high purity
silicon ingot int glrhfs}‘lPYF%EPEEﬂ?tﬁ?géﬁfagﬂoé%ﬁ °§66“r‘r%@ﬁ$$u’_sp §§Fﬁ‘)“gto about 20
1000 Eun t hi cmicOndiRttdtwaTers ahe, xﬂ@@e.,gediﬁtan*{tzs kape$ RavidgRdrprésshreRemret i es.

El ectronic circuitry is then applied to the front side of the wafer,

usual |y by praghesivercomgesipons thedpeluda 2 eapolymes of agrplicafunctienabmenpmersgr aphed
onto the waf to grovi de .saw, mark%. for?FVEnt ual. di.ci n(gm?f tr}e waf er into
i ndi vi dual seMCSORRATATS PSgft 10l Hie gnndifg and/ o, ficipe of semicapcIQr WAIETS , o | v about
3 inches 7.6 cm to about 4 inches 25 (10.2 cm. However, as individual |IC
chi ps have becone larger) the typical wafer dianeter has increased to about
5 inches ( 12. 7 d#scmpiioatofthe Relatedides (20.3 cn) so as to permit nore die

to be f d f i ngl fer. |t i ted that wafer, di anet il
event ual |y expand SBEIOEoR B ritrb e R s e foripatly 1] Relfetotao. 6
cm, and per ha@apohéht£ vietHeAfSbplabticated intfhstHa] ME@hReY, aubtinstilkel 62t €

el ectronic circuitry from atnospheric contam nation by dust) noisture)
ai rbor ne cor rayeryday kasiseholdapplianges] The praduetidnr afisemicpnduceér EChehipsdfegmsi s

15  with the manufacture of semiconductor wafers containing many semiconductor

elements. Ultimately, the wafer is sawn or diced into individual semiconductor
elements (called die), each element becoming a semiconductor IC chip.
Typically, a semiconductor wafer is prepared by slicing or sawing a single,
high purity silicon ingot into thin circular wafers about 500 microns (um) to about
20 1000 um thick. A wafer may be doped to alter its electrical properties. Electronic
circuitry is then applied to the front side of the wafer, usually by photolithography.
Separation lines are also photolithographed onto the wafer to provide saw marks
for eventual dicing of the wafer into individual semiconductor IC chips.
Wafer diameters were traditionally about 3 inches (7.6 cm) to about 4 inches
25  (10.2 cm). However, as individual IC chips have become larger, the typical wafer
diameter has increased to about 5 inches (12.7 cm) to about 8 inches (20.3 cm) so
as to permit more die to be formed from a single wafer. It is expected that wafer
diameters will eventually expand to about 12 inches (30.5 cm) to about 16 inches
(40.6 cm), and perhaps to even larger sizes.
30 To protect the delicate electronic circuitry from atmospheric contamination

by dust, moisture, airborne corrosive acids and the like, the front side of the wafer is

AT
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2 4 SEP 2~~2 WD 99/50902 2 PCTNS99/ 03211 provided with a passivatjpgEppn
‘protectlve | ayer which nay be an inorganic material such as silicon
oxyni tri de vwo 9ms09axr gani ¢ material such ag polyim de To faci | PERUSIYIRII
manuf acture of electronic conponents, it is desirable to reduce the
‘t hi ckness of the wafers (and hence the thickness of the sem conductor 5 IC
chi ps forned grbadaf with) pastivaomonprpreatesayemvhitl amylbeladiimggadie ratepial  si de
of the wafer against a vacuumtabl e while grinding the backside of the
wafer to a t rpelkaresilicon PXyMEGe o) @D OIRANICINHBTY SUEDRS RRWHHOG he presence of a
wat er spray to renpy, I
I nherently fragil e%aﬁ‘&mcwetgély}{slg%%% gelegf ?Emb Xﬁ orc‘i%??se H\Q@P%(raagl?l §d| ng

process, a prredicethe/dhickiess 81 thelvadiers darishehbe tHeehMla:ﬁess oflitheséinticord@cenes
| arger Moreover, the front side of the wafer is held against the vacuum

tabl e, which IEsbins formeddherefrom) 24 sPTMRANANORASS fvelves éOIdayséhe fant sigeof

under | yi ng CI cCULtr the waf er
(especially it # £t %%m%%%?&ﬁ%h%r“é@g%ﬂdingéﬁﬁ gﬁ%‘é‘%%“ﬁ"%ﬁg‘t S6Y asi on
Early appr OaQHi%IEnésPoHHoﬁt 2000h @6 ubGIR 300 Lnfiterhe PfesBideddflal wiatéespray@r t he
front 15 side of the wafer, with the wax being eventually renoved by a

sol vent wash.refibee thefgnndmmdehm (Howehms theowafesscire aﬂmrﬂﬂg&agbeahd areU . Pat.
No. 4, 853, 286 §Nar|matsu e

ot e uma SyauptbE T okt Sl the Britdics roch. ¢ REoRigh aichIS SRRt ¢ not
al ways eljjpm rtﬂé GaltpfifReldf BRGNS lar rStM&*eB@érl memgmwtrwﬂemﬁetaave been

errployedto protect the front sidé 20 of the wafer. Sonetines the tapes are
used al one armgamstrtb¢ vavesmitibde, vemeh cmdxﬂjabrade:mejpasmmon/pxwmm\a lgyeood esi st
coating to prgwd a surface {:o whi c n stick and to protect the

passi vat i onl pPOLRRELYDE cirepisy. Pﬁﬁ?ﬂgf’ﬁﬁvniq'ﬁbe IS Adeet RIS HievalEr by the tape.

However , aCCQEﬂie&Qn\I e FRR: 4i®S Tt BleakddeCicthithiaridit ARd al@sibaPes_have not
provi ded a conpl ete solution to the wafter protection problem The 25

previously nenti orﬁdlylaplsoam to thas problesysed e layedoﬁaareﬁ'mt\kmctomﬂmrfrm eakage
still oc rs and th fI @ nesivg surface ‘accurrul fes qust t hat ﬁan

cont ani n Gaten, withthe pax Reipg sventuaflyremoyed by ¢ 50 §?J’6§@d el
removing the deRBiendids df&mbﬁ@raamre aesfchaéd A4 SSPANNGO 41838, 248 1R astsbtr- the

adhesi on increases fromt tine that the tape is applied to
until it is réhnkenthe@pwzach&susphmihaslst/mattlagmsispmtccmed amqodretfemﬂtyxdasef ul

I n semconducto ck rlndi.ng oper ation sonetines referred to
herein as ' fé# UF{ (!I’Ph@"‘)ds‘# Héfésrfhﬂ’é%gl“ﬁ bﬁ?iaé‘ianpl e, the
af orenmenti oned U 358@ficailOadhe8vSprificts have been employed to protect the front side

20 ofthe wafer. Sometimes the tapes are used alone and sometimes they are used in

conjunction with a photoresist coating to provide a surface to which the tape can
stick and to protect the passivation/protective layer from staining and/or
delamination by the tape. However, according to the technical literature, adhesive
tapes have not provided a complete solution to the wafer protection problem. The

25  previously mentioned U.S. Pat. No. 4,853,286 indicates that wafer breakage still
occurs and that the adhesive surface accumulates dust that can contaminate the
wafer. Also, there can be difficulty in subsequently removing the tape if it has high
initial adhesion to the wafer or if the adhesion increases from the time that the tape
is applied to the wafer until it is removed.

30 Various adhesive tapes that are reportediy useful in semiconductor wafer
backside grinding operations (sometimes referred to herein as “wafer grinding”)

have been described For example, the aforementioned U S Pat. No 4,853.286



WD 99/ S0902 2 4 SEP 200 PCTNS99/ 03211 di scl oses a wafer processi n? film
*that is used in the grinding of wafers to prevent breakage The fi mSEP 2007
includes awe9gsdobd m a | ayer of a commegcially avail abl e) cPOTDRI%3RMSi ve
[such as an acrylic ester, urethane, or synthetic rubber adhesive) that can
preferably include a nonionic surface active agent and an et hyl ene gl ycol
derivative, QRelosds aOpifeOpratessing fitrh thatds dsel in therdrindingbiwatérbe prevemihesi ve
side of the base film U S. Pat. No_ 5,126,178 (Takenura et_al. ) describes
a wafer procbssskags fThefilminpludep @ basefiima aiayse of 2 Femmeraially apsilableur e sensitive

adhesive on aone sid whi i Lot e h rempvahl e r J]\m, and
a phosphoric carmgn Bg‘é‘féy"éﬁﬁ‘ é%f" gﬁg&gﬁgﬁﬁe“%‘%@ﬁ?& %gs.yﬁ%%gc Bﬁégﬁaﬁé@é nsitive
adhesi ve can yje catCpréferabiyineiade a ibrishic Ragast active d€knt dhb i ethyledgiyad t hough an
aqueous emnul sion type pressure sensitive adhesive is preferred. European

Pat ent Publ i damvative,apd ap opgonal supperting fmdsminatrdtoshe nonadhesiveiside aidieesi ve

tape used in, grindi t acksi sem-cQ ctor wafer. The pressure
sensitive aqlt?gssgit@'g‘, reg\ﬁ'i ]Eﬁ I?%p%ﬁéeja@hﬁggmﬁraseﬁrﬁp? H'fsﬁp{’?saal Wérafh%’e-- lgﬁnd shows
no 15 adhesi Gim Biaf ARRIBs & Base TR vt 4 Prebdur@senSitivP bIfelive dR oAbl SO UWhidkr Y1 i C
resin enul sion adhesive, a nonionic surfactant, an epoxgastgépe and/ or an

azi ri di ne typeprotested by akkemevablgeteieasefiim) sandes phosphonidacid- surfactashpound.
However, there still remains a need for an adhesive. t.ape th has even
greater util iﬂ?es}mlc#‘ieerﬁl’o‘ﬁ%ﬁ'ﬁ%@%‘f%@@??’%ﬁ% %F@{?ébé‘g"eds _vmﬁ-%qsgciaogl y, such
tapes 2019 | lngheRsAEE, fvesPan ARebisdmAsiBh ORRPréstre etV ist he tape

shoul d preferably quickly provide sufficient initial adhesion to surfaces
such as sili peeferrgdol yi mi de, silicon oxynitride, and other integrated

by oot o bbb P BB UL Bt bRt S
single tape wWihdsivekapéiuded mraingth@bidRbide 3F 2 38R ShAUEIdrOvAGC ThO@predsuré hese
surfaces so as to elimnate the need for storing different tapes for

di f f erent sursenssiwe adhgsive, which reporediydias a amell initial abesion andshaes B» hi gh t hat
removi ng ,the tape b .or fraectures | arger nunber of. wafers.than is
ber i t ¢ o4 unaeiEnERR st REh Y - Spnfild Ph ol edic PRnFmisdfe ot or
or | ess per Q@ResivBOi'ficHiéhic smfac{aaa\aa%k/g@@?e WRd/bLEM SHAdIh Bpe eLkIEhkingPali I
subsequent processing of the wafer. ny ‘tapes 30 used in the sem conduct or
i ndustry requagens anda wigipt sodublé organit chmgound the wafer at the tine of

| of the t t t he. waf i b | t ld b
Gosirabl e i1 o oHEneRehHRE R teRss R otrs KiraRadhestd el baslss¥i Sol's0902
.~ PCTNS99/ 03ealer utilityQn lsﬂ'ni@bﬁﬂxchﬁ‘ whESr drnBl ﬂrf)césglﬁ‘f.: ippafkiably, ied tigesal

adhesion properties of the tape were preferably maintained over several
days and20nprell ppssessrsayryl degivable propemias. Terctkamofe, thearpgyshoTidarefebly

preferably, the shoul d be no_.process or erial-limting.,.ncrease in
adhesi on overquf*ﬁé’r?\gg%lffﬁ%’g_'?‘Ee%?leﬁ%s:‘és&_’"[ § Sg.’?a‘éﬁﬁ@gl? Bﬂ%oﬂu??lﬁ'ﬂ'  probl em
associ at ed Wigfiidos 8xynttite, b QHieY fftegriediclratit Yoatmgs RichitRnake semiédiduaoshoul d
be no other significant change in adhesion over tinme, as could occur if

fugitive or rwaierawil readily unavEPO-pAPREsSHRGSEPTYHD bE eastlyrpmonadtwhenn t he
adhesi ve m grate to,the adhesi ve bond,line,so as t,0.f.or,th a. weak houndar
oer el prela g K hetE AR M POV e SPtaf iniSH sl iR spcketn ol o
properties dUchés@9ur¥aQ:e§§@5s&6%lima{lﬁth@%edéf8r§étd?fn \iffsteAtARGS fOrdiffednd ong shel f

lives) but would also elimnate e need to carry out the grinding process
shortly af t ersurfagss.nfomeuers tweifisalatibesion shomidonat. beAndighethatresioviagitke tape ri but e
woul d be the ,abi Iité?to renmopve the adhes] e vvithgut substanti al

oo b ures a Jar e b ag : n 0
staining, whi Lk 8F Hpeuy o) TesTAImber At Vatersien Ei junger sEny§RY w
sem conduct orinf\Rfrf stahdids frgpickily @8R bndheiTer (H9esI Pt 6 HHdGEaRE), BRidaTes S Vi eved
adhesive residue that could impair subsequent processing of the wafer. Many tapes
30  used in the semiconductor industry require the application of heat to the wafer at
the time of removal of the tape to prevent the wafer from being broken It would

be desirable if no such heating step were required



under a mcroscope. This typically results from m croscopic amu?tl»mfZ 0
*adhesi ve residue being left on the passivation |ayer) although i I(q

al so resul twbroomegasr ti al renoval of the pgassivation |ayer. | PCRRSPUIRINEO be
desirable if the adhesive were generally insensitive to water so as to
“prevent the tape from being | oosened by the 20 water spray used during
grindi ng. Further mowuld dlsobaidatirblsle faké initidl and final adieesitlpespentesioftiieave a
generally flat profile so that unevenness in grinding can be avoi ded. Al so,
it woul d be daps wens pseferablyyaaintiied ver seyerakdas ang mere preferablycadst |y to the
formati on of ed debr i j.n J.my plication to
2 varer 25 FOITO e shrirbsy el s PPeipeLR, oRHESRRS BEF, HRR, P

i ntermedi at e pResHARkitRG MGreabeinadheion evet limesomheaimmsdyefentd Yyodsarhesisre saved
or diced into individual sem conductor |IC chips Wafer dicing is

convent i oal |bpildkarireblem @ssasiated witl perrain adhesiyes uSimiladc and prefembly; therevaf er to
t he adhesive surface of.a ta of.ten called a dicing ta securing the
t aped waf er t%on&d@gmﬁpe[rasbqngﬁaét ?hé%"r'g%fi‘hfw%%“éﬁmenw“%ﬁ/% nt, and using
a wat er - spr ayggil®bAmigraioySUHhCEAW dnd othtr nfdbe GomPEnehed/in MReSddhedeeVi Ousl y

phot ol i t hographed onto t he sem conductor wafer. The individual

sem conduct ormig@tetn the adhesiverhond lipersw asitof foomat weak doundagy tasgre AThi s
operation is usually facilitated.by. a needl e-or probe that.pushes up

2bai not the. aibeveshal BResty Mt Dol Brc el aBieddS piotRid G 'Fe

di cing tape idloafEwdhRitno? onlyifolife tipkPhvingd l@ngswmwmbm GAuldRiso o

si mul taneously grasps the top of the IC chip to renove it fromthe dicing
t ape The r envalipunatCtherriepd tovearmt tusthegrinding process shortly afer tapmg theat el y, or -
they may be stored . for later assenbly into a finished article. 5 Prior

t echni cal pu_b%ef"éc&’PFlBﬁQr YBSEYi be various difficulties encountered when using
adnesive diCing { aStherdsirfieaRlsine BURARRe BRIGID Ehbld hahdiRGviRipe0 157
508 di scusses the need for an adhesion |level sufficient to permt the

sem conduct or witiefug sebstantigl staiking owhikk refensao lawhangetimthetoplieal dgnsity ofithgh as to

i npede renpoval of hhe di ig&d ICEZA}ié)s. lggéglhesi.ve roducqtgs,. artjcularly
pressure ‘SensTPRCUHREY L that fsaetected, wien the semicpngucipr oy ﬂ'ﬁgé‘?’ tions have
been previ ousipsefigafiérobi@phe. Thls (FRigdl rBsultE HoRPRRTosLaHiE Anolita ot £dHetiv® No O
588 180 describes a dicing tape thaf includes a radiation transparent film
and a radi at i @sides being lefikanithe ppssivation layere akthalighdt cadhdealsomrestihfiom pariahi ns a
copolyneri zed radiation-initiator. The pressyre sensi.tive .adhesi ve may 15
be synt hesi ze’Ef“‘PP’?}rﬂtJ(tﬁ"ePa}?f‘é(ﬁtt‘?ﬂ tayery ﬁ‘H?"Hf’ﬁ&#ﬁ?‘mgfedg.%tagﬁ?s‘v\?i“ﬁw acet at e,
or various Vi plerall kikn@iiag WAREIIES Yo prevRRI RS BapKHoR tenéPBY frfeat i on
No. 62- 12178I§é§grscﬁ9§eg&g sem conduét%rp mafgfﬁ gdipgi ng ??ﬁmﬁpnenﬁ?%h a
conventi dital patesspraeussdniinng \gendidfe Einkermore povowdd be desirabletfentbe t ype

! fil Kokai Pat ent lication No. 5 20 230436 di scl
D Y st ve t aheRvar fark & cengralty, SorallR o Eok yBeyenvess M Edps aapes o oo

(especi al |y apyqdeliy | Aifo, tiY RRuRiEdsisle TihétaBe AR dok LoRABSLE s%i\iﬁearrz&tteer -like
elastic material. The previously referred t0 European Patent Publication
No. 0 157 508thddematioe ©f adgendabriadhang srammingaf exdesciapé sparsapplicaioptotect a
sem conduct or fer 25 during the polishing step or to fix the wafer when
cutting and sg\ég?ati ng the sem conductor wafer into the IC el ement chips.
The adhesjye sheet FaRghing Ward drdiik RRLERROLPIGHPRALLI AlimBdiflecSSUr @
sensitive adhesive that Tan cdre by light I"fradiation to forma

t hr ee- di nensi oamifacietingstepshaforetthe semitrndadioe siaters are spweds essdieednintot ur e of a
rubber- or acryl-pased.pressure_sensitive adhesive, a 3 hat ppol yneri zabl e
conpound, and! “’Hﬁ‘éf%ﬁﬁ%}ﬁ@?‘ﬁi@i"g‘ﬁsi‘&?%fﬁtcﬁ}g.‘smw,aﬁx E@'F‘Edo&‘iqyl remai ns
a need for an,aflRsitNEcIRRE bh R sheb¥ NE g j ) duct or
waf er dicing |aor ocegsesgpre er%fde, Stfchﬁlg’é%re@@\%\nafef' %géﬁi%gfgé%%ﬁm

desi r abl e propaled a@icing-@pe) xeouphg thet thped wafer shovdcdumnablie taiesyain it2 4 SEP
2002 WO 9% 50902 6 PCT/US9910321 t provide sufficient initial adhesion to
the silicth wAsast FRYeRent) andusnaApalersPrayedratay diemond shk 1@ ayalonghtieed to
adhere such ag;wphdsRHrédhd iSiltRd bR i ch that the
resul ting sem§aconducs't[ﬂcr)r 1‘%@0%(%5 \%’“&T}k not&}:&sﬂrrlgsggggg ﬁ%%fér)wa gr di ci ng.
However, the indniluabstmesorgincsndQictipsate then sndveed frothe dicing tapes eftiiconduct or

| C chips fracture.or. break upon removal fromthe tape. It would al so be
desirable if CPEFH ‘Pi“é‘l‘a?‘é{r%‘%f‘ia%ﬁ’yédﬁ&%'rﬁGﬁpmbéﬁ@‘tPP%S 4P 23St thepe wer e
preferably maintai ned over several days and, nore preferably, over several
weeks of storage since several days or weeks nay pass between the tine that
t he sem conductor wafers are attached to the dicing tape and the tine that
the resulting 10 sem conductor |1C chips are renoved fromthe tape after
dicing. If the adhesion increases substantially over tine, it nmay be

S o " . o o o o o v o o




25 It would also be desirable if the adhesive were generally insens§gpyg to
*water so as to prevent too many chi ps from being | oosened by the water
spray usedwOm9/50982 di ci ng process Furthefnore, it woul d be JBSTHEWW2If the
tape did not contribute significantly to the formati on of edge debris when
“trinmred prior to a wafer dicing operation. 30 Finally, it would be

advant ageoubadkingofitke diciog mapedn shitased ofethe 46 echiphwibilecovacdumepicksed i n bot h

waf er grinding and fer dicin erations so as.to elinm.nate the need for
Storing di { FERAREOSE SERspOie Pt PERENC HRiodeTess i FRRLthS ASUEHEPS it | on
provi des wa k By 3RERAS AR cds SR diilel) B /h &/ \Ra e iBKeg Of
o 0" ity € Ehis Ry AAC R Rer HaodsSRE T iftell!  anamabe Aot s and
can be used forlatgr assetbiyg imodfinished artiolg. oper ati ons during t he manuf acture of
sem conductor wafers ' SU RY OF THE | NVENTI ON This inventjon rel ates
general Iy to tapg§°’iﬁ§_él¥’_l’1‘l‘ajf’ hcﬁ?‘?{t? 510 V%W%GmeHE‘FBF"MP@F%d,‘f"i‘q’?cI udi ng
the 9rlnd! ngsanaative el dasls P&@xﬁﬂ?ﬁ?EEFngX}?f’ﬁEﬁt:PuEhf‘atfoﬂﬁ@é ol 39! ude
adhesi ve conpositions that ‘are not pfedsure sensitive (I.e., nonpressure
sensi tive agbgdissinsesahpnaedifoorasidhesion ievel sufficiet es permitcthepemiconduorused i n

the wafer processing tapes of the invention provide acceptable |evels
(gener al | y) WeEFTs @1 SiFk (g tRRPUL X)WPWY Deing FnPih 28 torimpe ?Eﬁ‘P‘-’t"éi fiBst rat es

such as pol yi.gi avers, silicon oxynitride |ayers, and silicon, for
exanple. Pr é*cgarl?(gaﬂngyribodi ments show acceptable | evels (generally,
relativeby | ow | adhésije produtd) paitenlabyiprelsure aensitiverdbasole thfeas fos esa ieonduct or
waf ers and/ or sem conductor |C chips can be readily renoyed fromthe wafer

processi ng PAFRESICING QASEALORS H3vefeeh BirvIqualAeseibef s BN exampif FUEORSAn 15
adhesive eyl diep,RRLio NG Q44 1 &Q&Beﬁ%@i&ﬁ%&he R incRided 15 Fagﬁialti%' on after
grinding or dicing. Furthernore, preferred embodr ments 1 nclude nonpressure
sensi tive adfagspareasfilnhaid @ radistionsdrossiiniaable/pressare sehsidfivegidhesiee that mi gr at ory

surfactants and tackifiers, and other fugitive or m g_r_atorg conmponent s.
Such conpon&fRainga gopglymenzed yadianipacinitiatare Tine pagssiere sensiivaadnestieim®ed t o
mgrate to ' mp(g& j : rye J.a The
i nventi (%?1 p?og\% esf:zgél grgm coﬁ‘dhirpgﬁggm%ﬁ@&‘%%’%@%%g%?g%g&t a%‘r \éﬁgéi ses a
per manent bainyl iRyl @idr mohemers. of a nonpressure sensitive adhesive on the
per manent backi ngq Pr ef ey ab| t he nonpressure sensitive adhesive has a

st orage nodul us a3P3PTHMS patrApnbicationNo. G2k 78) desariBesdout 25C) that is
greater tha . a I npri si ng
ot east onacpoRRe o dcipE Bl RAGRLTo S0l BRs e SRR HBlesitE
mononer, at id fpiiéd rebunéneaypepoiptiecinn| Japaidse KokaiPatent AypplicationNoy 5-

unsat urated _nmononer, and at |.east gne copql yneri zed nonioni c, crosslinking

agent. tRe 23BH0Aisrnsesemadhesive tape Jorwalsr dicingdhet incinsies an adhesive lVRR or ci ng

monomer  haviogedaly AoRANLY '?){Tﬁfe AHhasve) 30 alda30firh g@ﬁe bEIRBbAL i Ceifigher t han

that of the frrst "nono€ethyl'enically unsaturat nonomner . e reinforcing
nmononer i s omaeriahat i ncreases the glass transition tenperature and nodul us
of the resultant _copol yme& 2 g SEP 2002, WD 99150902 g PGINS99103211
Preferably) the JdREEIRUsYJRfsed & Eyrapsam Pytsal Publication| Ny & 1 ym08

nonoet hyl eni ' ASPd di ' . j

honopol yner d%?‘!gggs%r ans#??gﬁ%egpnggﬁgsuéggd?%85%¥9%$8§%%@H‘9%3ﬁ about O0C,
at | east25oneiurning thetpojishing step biytoufixstht waéradhenadufingrand sgparmitgehe (i . e.)
nononer B) having,a 5 haonopol yner lgl ass transition tenperature (,Te of at
| east about SFMiseNdugtR] water igtacthe Hn slepspostyprer Theashesivegireiingludesadight-nki ng
agent (i.e.) [ (I . include a
crosslinkin CQE%EF%P |r}:%ﬁj€s%§g\§]ze %g'g}m g??%"gi&gﬁ‘gag?%"gg‘gﬁﬁgl'ﬁié‘n bui I d, which
can be very iradiatiinrtalibrn a tresdipentional bepwvork Reruadhe STheadhesad aomprisesonpr i ses'

(A) at |east one 10 cgg’glyrreri zed acrylic or nethacrylic acid ester of a
non-terti ary? BXRE of3 g of AcXhbased pressuie Rensittye adhesvem ai ns about 4 to

about 14ncar. o e j t mer Tg of no
gr eat er%tohar#% ggbﬁ@ﬂg@ﬁ?%&%ﬁ&@ga%ntd a%”ﬁ@)%grﬁzg}?ﬁﬁﬁ#é& nf or ci ng
monof uncti onal adiowever, mueane sl remainis @meba forcanhwalivede tipethatlgas@verit | east

about 10C) and (C)..a .nonioni¢ copol ynerized 15 photoreactive crosslinking
(i e., phot PRI D semicapdiistor wfgw%mm@sm Breferably. suelvtapes willi ng
nononer (no L Ny ( mononer
G2y aii e et Sviral desii2Broie: FGPLLAnAIE 36 UBEERICRRBRUR, oo,
Preferred sem conductor wafer processing tapes according to the invention
exhibit an initial (i.e., at the tine of applying the tape to a substrate)
peel adhesion 20 of about S grans per linear inch width to about 500 grans
per linear inch width, and nore preferably, about 20 granms per linear inch
wi dth to about 300 grams per linear inch wwdth, to a substrate conprising

o,




A further enbodi ment of the inventibn is a sem conductor wafer Zq'cs@(gslngng
‘tape (i. e., a grinding and/or dicing tape) conprising a pernmanent backi ng
and a | ayerwobo/sovoadhesi ve that is not pgessure sensitive (iPET/US/03211
nonpressure sensitive adhesive) 30 on the permanent backing, wherein the
“adhesi ve displays a storage nodulus at 24C of about i .0 x 106 Pascals to
about 5.0 x pfividésmfiadient Quiied adbesiopdiortbasibeanf waflre(as well as efier 46fa2es® 991 50902
9 PCTNS99/ 03211 .ipvention include wafeyr dicing: capes. and fer grinding
tapes havi ng“thrf@tgﬁmﬂwmeeﬁgo efiES U585 SO \PIATPE ST STHPASE FISH BACKET ol a o
to a net hod r | | ARG w .1 ses the
steps of: 5 ?ﬁgﬁggﬁ?@fﬁgﬁs@% corl1 uclrt“'q(;{)r ﬁ%ﬁés @E}oqg%ﬂggo\%gpeﬁ%ndi ng the
sem conduct ofwaferidéding. cHaweet vhs ifinal adhediarcshoold ot besod highdhat tier waf er

processing tape that cqnprises a perpanent backing and a | ayer of a
nonpr essug e §@W§9?4‘%¢éﬂf§§w§ms\f@%ﬁ= PﬁB"eﬂéPﬂ%{h@ﬁPVﬂ%@l@ Mg 1ape) Ibeulssing t he
sem conduct or, . } Yo [@mele: KSj waf er or
di cing the \Naﬁ”fs@/?E ?[ﬁ%‘%’éfe§¥*ehg?%%‘%é“@?’P@ﬁﬁdbpi%ﬁ?feﬁﬁﬁ'ﬁ%{’@% g?ftﬁ’ém?e and (d}
renovi ng t he piefgrably mistainedbyer sevdrilalays irte ndpdprefsribipoverf seveal weeks of
irradiation) without a substantial change in optical density of the wafer
The nonpr ess Stozagssiseseveal dayeer weeks maypasy bepweentbe time tha thseTAI LED
DESCRI PTI ON . Fgﬁgl; Fz[\{ﬁ Jhi . Lnhv i e .0oadly to
adhesi ve tapgmgﬁtgqﬁgss e use% I %1?%/\&/;1@35 §S}I@§e%é$%“§q§%§ﬁfg% ?%enléf'ﬁ{'&ngl udi ng
waf er grigdi sgmidesiurtori8ichipsdreicntbved Gonrihe sape\diterdiciagi Mthegdhesidnused
herein refers to the process of grinding the backside of a 20 sem conduct or
waf er so as NSTeaseRLIBSIRRUAllY RVendiEedt may be arcssRanctoempvaedicedn t he
manuf act ur e Sem char. "Vl e i,cing” erei.n refers to
t he saw ng o?é‘a‘uig’.%n“;‘:?%ﬁ kEac ér%%ﬁ{tfﬁ%?%%dv\sé rgrt ﬁ"ﬁ?"&lﬁgs?\ﬁ‘lg\&/%ghgﬁ us%lde or
sem conduct oimmedigfelyosfier dtingh i s al so a well known step in the conversion
of sem conductor wafers into I C chips. 25 The Preferred adhesi ve

€

conposi tions and vkiesemispedustaiifchimghouldoisa preterablyctemione cloanly from the| at i vel y
low inithgal %ﬁﬁesfv’e']?;}e adhgs 'ngtnlgE\?e adhosivi Orré%x%ﬁct: at ?cﬁ.@f t&lré%feges Wﬁgnt arni ng

material% such as “siTicon or various orega [ ers (e.g.)
pol ymi de, si Isissefuedx prockésindasicH BEsqid&ingahe da&abRdiofBRLIE diRWIawesiat abl e
| evel s of adhesion build over time such that sem conductor wafers and/or 30
seni conduct ollsp&e @rvamagegys if the adhgsive fremthe tage Hidnot stick aghesavypbladessi ng

tapes of the j. i.on. W r. ing or fracturing in. greater. nunbers
than permtt é]!('i‘péén?rrmcﬁ%rt rplE g&{é%l@rﬁ%}ﬁragﬂégnt ema?eﬁ ng 6?\51‘}?8 ‘9i°£"f“£5f'be (to the
unai ded eye @tcunfulfied BdtResive gdridu® fEdm Seditale s8E8 Y bfevert coftafimiarien bethedue.

Significantly, this can occur 2 4 SEP 2002 WD 99150902 10 PCTNS99/ 03211
wi t hout BBst Spiserdutord Crtinse dipe df the adhesiye doggpras significprsiypitisk emtheisawent i on

typically do i re ot i i . heat or.i kradi at,i. after
dicing or gr ibn&glg’nté’gl?g cgﬁlgvbpg’gggglgy}g?%‘Pr@gaaﬁ;"cg?rg?%f Sﬁ?é}‘eé{‘r’n‘a %}H@'Q%cfuégeousl Yy,
these wafer [peatessidegus apeeventiig HeQdivdgad® AR InadeiRGilPEutahg AROtHe S grans

per linear inch width to about 5 500 grans per linear 1nch width, and nore
preferably, arshackingglfthetapebacking isrpartiadi cus itonduring avadertdiding the w@pe per

| i inch wi gth. f | this lLevel of adhesion.i hi bi t ed
both i i 11 o 19D ke sBp SLAR il i subea e BENRRRAR “na or  and
after dwebling inicabuRGsoWWetdesirdifte Waieddhbave VedpéherdiRSenditile B Wvater

conditions. In practice, the |lowest |evel of adhesion able to hold the
waf er in pl ase agtp pigvendoe many chipsfrom being/ loosededbynthe waterspeay isedsinghef er r ed

Ct h dhesi op.. |s. t hose - d _here . b table i t ai
2ppl | cat 1 ons RBEYSCE e F O pEs AL APRERE Sty e 7 OSSR "« hese.
attributes tGignificehtd} to 18 ebrifatibn Bf edeR'dabHY whéPtrMrhedOfridr 6 a SWhSE iding

surfaces mentioned above. Preferred enbodi nents of the invention can al so
be renoved f rapAfa8eRi conductor 1 S wafers and/or sem conductor |C chips

W t hout st - proc 00 RO ur and w t hout substantial staining.

St ai ni ng?@an res u!eP?éaf"P' b'ha'é’aﬁlgésjel %aglg?tégﬁoﬁaéo B?uveta‘rfé“ ?@Fs‘?ﬁ? ‘%M&?‘ngf _
patS_SI v?t :jon _rst%tueed ﬁh'tbr?tﬁﬁ@fe]?gﬂﬂdiﬁgﬁn@Wa%iéYGic}It%tcﬁﬂr%n% R%gp@u{nﬁfmmenges in
optical density on the surface of a wafer us, preferably there is no
substanti al dehEns staningsifferent tapasSpr gifforent processest dkhe poésent imeentionas a resul t

of using 20 tpe} \%geso\}cvafterh Srogersgf%g g%hc':s?v\ég gltlé Par;])és that have one or more of these




I mportantly, the wafer processing tapes of the present inventi 02 d'é@:p%n%\y
-desirable cutting quality. By this it is nmeant that the anopunt th eeft 4 ng
debri s genaw@bsmsbogturi ng tri mm ng operatijons i s acceptabl e t ®CIHSIPARALL ry
In actual use) cutting quality is typically a function of the shape,

*shar pness and tenperature of the 25 cutting tool) the cutting angles and
rate, as wel Hesaablt Propenties afd car el uskd sgrimiingt dnd/ob diing Gpepdiibna dinerey the used.
Modi fications of one or npre such paraneters can broaden the types of

adhesi ves whimehufactyrerns semisprdustpriwalerspes of the invention. Significantly
and preferably, the wafer processing tapes of the invention are also stable
in water. That is, the adhesive conposition is not significantly sol uble or
30 swel lable in water. |n orgt/MMXARY .OF THERAENTIONK essi ng tapes of the
invention include a permanent backing and a | ayer of a nonpressure

sensi ti ved adhesi vEhi§ imysn lagas gepgsal rtammse%af@kpmgsssm;mqenduf@rnon- PSA
i ncludes a coppl ymer of at lLeast ane .. " n= 2.4 SEP 200 99/ S0902 | ~
PCTNS001037. WREES mahyiadhe giias T dicing Plseliinitiial B8R RO P eiar | east
one of a SeC%:i‘xd?Q&Q@iﬂr@%ﬂ?é%rﬂsYhd{'B?eaﬁd!rp?ésﬂﬁe SEHIRIVE (e AidpRksur€ast one

noni oni ¢ crosslinking agent The second nonoet hyl eni cal | y unsat ur at ed
mononer is asensitiné adhesivg compasitmmnsh Rreferred athesivp compesitigrisased mrtheisi t i on
tenperature (TgQ) higher than.that 5 .of the, first monoethylenjcally

unsat ur at ed %HQ‘QSSW tépesﬁéh’?dﬂ‘éemmﬁBﬁqyfq?gacc‘?p?brlfeg?@s @égffﬁg’f’r ate or

backi ng {@y efeifvelyow Seveld) MRl ddhedion 18 abstrdiésBeRbs Payimidd lajdrs waf er
processing tape rather than being a renovable or rel easable conponent, such
as a tenpor asilijonyynitiade lpyers, ané sifeon, foreaxamplet Reafefned erobadimenteshoase | i ner
can al so be used 0 _pronote w thli in 10 f.er processing tapes
o the | nvenbreanaolleB U Pl lop love o edfesioh Y Geb ke Sier o
properties Fgia Sonabttldaciol WafePLindPitaBiideadkdtetIChips!cdn BE réadily temaved | v
flexible to permt it to be wound about a core into roll formfor easily
handl i ng, st fromth} wafed pedcessingrigpes) sreferatity withontdleaving visibleiampustsafl d have t he

bilit b t by.a knif ta. i L. t he nanuf.act of. w d b
That cantbe BesiypEsyenne, vuRR: D8 aRiBSpRpEhesb s ERATIOh BANTETPHBE Can be.
nore easily uﬁﬁgz FaRth¥¥aidre, lfﬁﬁe@&ﬁmméﬁa fcRBIhGPIENIGleQbnditiveC N P

manuf acturing steps that w require the permanent backing to be cut.
Preferably, adhesives thataresulistapiiallygfresi dfifugitive eri migratonysudastanteandext r act abl e
conpounds or _ionic co nent.s than. are permtted under conventional wafer
o ocessing | HEREERy SH SRR EE v ARt Pe oy JRhgompop e

substanti al | )S%pﬁdaﬁ?uﬁde@i%b‘iélﬁ&aﬁﬁéttﬁéy' @b Belfeledfo rﬁ%rz[t@ IR aHH&ivVedoRa line
sensitivity of the permanent backi'ng and to reduce the |ikelihood of the
sem cond2@t oanduimmraswepkdonhdagy tayen ani nated by these materials. Pernmanent
backi ngs useful in,.the fer processin dt aBes fl(‘gf t he invention may be
provided as a si ngf’%"’lvs anquYlﬂ?soarseggc HEPE VEFEDRFCPINB PR ¢ hi ckness of
the 25 backi ggmpHsés ¥ pedmaMeftBarkif® ahd thydSoflRnpR34Iré sehsinl@RshesRB oRe readily
handl ed by wafer grinding and wafer dicing equipnent. Wthin these

gui del i nes, thecpermanskhbackingf Preéferaplyr tiva monpressarsksensitivesadhesiveckas|aystarbgait 5 um

to about 500 p. al t hough for fer dicji t apes i.[ i referred that the
per manent baE‘Eqdm)‘s ﬁbVQ“h‘%mRF@'%H% §'*@P°‘é‘b%cﬁg p3 %%C}a@a gERgtes thanyp ¢

pref erabby, LRGPP ; f W t hi ckness
of about bs:(LZ tﬁ?rﬁtgq{ibout Z%me lgﬂ%éér?{gs‘%%%ﬁ@feggoa lf/s?&gat?‘%lglg@ﬁgg?%t about 12
um t o about tbpdigmeries monoethplenipallyamsaturaned mgresnes pa deaki arel of\a secdmeinded f or

use in dicing applications are preferred to be sufficiently stretchabl e 2
4 SEP 2002%995&%9?‘?6 (9?“??%156‘1* Umﬂﬂedt'ﬂ%‘iomwd@é&@ nmodat e the use

of a push-up . ; V. I iahi e renoval of
 sem conduot R ERE IBHERE ot RhiagsR, R iRt ridhobBilehich® 0 " lee i n
waf er di ci ng unsawersted imxmome! & atremirtiag stomemgt inviig aironedpoiymer lgtassrac hi ne
directi 03 of abaqut 70 Kil oP&sgﬁali t?%abfo'k{t 240 kil oPascals (kPa) and, in 5
the transQer SERHHOLICMPERRture Bigher thamthabaf the fitk mepoesjeneally ugsatynated) y) t he
machi ne dir egtd | PRt ; : i preferred for
use i n wafer q'?ﬁ"??’r‘ig tapetsdf?glngg%%ﬁ%glg%nf gﬁiat.gg:lﬁbt% g%sdggg‘%&rrﬂ%}s%?gf erably
about 120% t ceragraraturelaRt ¥odubscf dierasul@bfodpolyateout 90% in the transverse

di rection Permanent backings having a tensile strength |l ess than this range
or an elongation greater than 10 this range will stretch nore when
contacted by a sem conductor |1C chip renoval probe than the permanent

backi ngs of the invention preferred for use in wafer dicing processes As a
result, such backings not within the preferred ranges can result in slower
manuf acturi ng speeds since the probe travel distance wll be increased
Moreover, as the stiffness of the permanent backing increases (i.e., high

.y . o ~ - o, - - o N § b1 o

C




copol ynmer), pofybutadi ene) poly(vinylchloride), polyurethane, po}yaEpde)
-and pol yester (especially polyethylene terephthalate). Optionally, the

per manent |wokd/sogs2 can be prinmed That isg§ to enhance bondi ngPEF/USIMBALIPSA
adhesive to a permanent backing, the permanent backing can include a prined
~surface. The 25 prinmed surface can result fromthe use of a chem cal priner
| ayer or primnng WRréferablycihe aditesive eatnprsds aptopobater of arlesstampl e.  Adhesi ve
conpositions useful in the invention are nonpressure sensitive adhesive
(i.e.) non- PEmnogwhylenicaliynsaurateddnpRames (hhdmoRpmer ) BIuRg S homopIaes t
essentially of, a copolynmer of | east _one nget hyl eni cal | y unsat ur at ed
nononer 30 h&AShE2EHPSHED ‘fr%q'(all&) gggochgﬁegilE?rb%oygﬁp@rﬁﬁimgﬁg) of no
great er than ahguhyieficalflunskfastedreidrong HMdhonR (G2 th¥ndthérs Vhavingth

rei nforcing nononer having a honopol yner glass transition tenperature (Tg)
of at | east abmopolyMer glassdransitibmtepiperat@re{ TSEBf K043t 3O I0S090@ al least

PCTI US99103211 one nonjoni ¢ crosslinking ageni.. Such adhgsive conpositions
are pref er ablope SORRIYMEHiz2 FF’9“'PP'E€’Q§FW"1"U& Qﬁeme&ﬁr* MANSMET &rly “E‘ﬁ‘F?“éﬁ:t ants and

tackifiers, ) i { i E O F veaYidR! so are
preferably S%gglpgﬁ{PiEEIWQHdg\éﬁm&?ﬁBﬁ?gﬁ]ﬁ@éﬁ%g%ﬁg@ggﬂﬁ%?Ch glgﬁ] contribute
to staining developiag adheslorebuild, witiohrdah be vetyhatdefirablee produced during the

synt hesi s of such_acrylates By a "non-PSA" is neant an adhesive that does
not display pr essM‘é""M%’P?le‘ée adhssive copalymencampifes Ghhalileast@nedhesive i s
convent | gpal lyoHOdErAhaRit B mEGLri0adl eBUNSP] Y6 1l digPhiRR REr mRnent
and aggressive 'tackiness’'to a w de-variety of substrates er appl yi ng
only |ight preschrhe alkperanseqitsins shoant itd abduta 4lArbdnetomp(drodvendgen pressure
sensitive adhesive is given by the Dahlquist criterion |ine, which

i ndi cat es t hayhighehas2ihemeppixrends af 8e sreatss thascabous09Gs(B) ableast®8g t han about

1.0 x 103 Pas [H;\;\a . r at,ure) have pr re sensitive
adhesi ve proﬁéﬁ%’l?@é \ ?#@%@%Wa‘?@hﬁg’% ﬁ%crydhc(g\gr?q{neéxgggcg%gyathi s val ue do
not. Thus, MiypmopBIRRlef TEF hleastabt 16%A andICY 2 fenibBRRoPolyhiRbigés to a
material that has a storg?:bl ~ nodul us at | east above the Dahl qui st

1plghgy

criterionlf arphotnneastipg e (1 ea photaceepslinkiug)lagentawhichasn baboacrylic 0 x 106
Pascal s. Preferapl mat eri al s havi B a storg‘g‘;e godul us of no og‘(r!}ﬁater t han
about 5.0 x f€PsS SRR mB&?‘P?’cé: aP‘T?FG‘@ '_F%l SRR S CYPPEesi on. The
non- PSA copol(yiiRbmeSE)titvhich, ihltke BicRES Rhrel ﬂ;chB{bBlfo Ab%;r?étgrfggr%%gén.a 20

copol yner of at least tTwo different types o ol vreri za

monoet hyl eni cal | y Reefsmedisemieanduetoowafes peovdssingcrapes acoerdingtol the myantion ¢
crosslinking agent Thus). a "copol r," .as used herein, includes .a polyner
of three or rfﬁ"a‘gnla?b'@gj(S‘fe";féltﬁﬂp%/gg?ﬂpéyl%ﬂﬁﬁéﬁ’%t,° aa?\’:?“t"ﬂé} B?%P@‘ef"gf‘ers to
ter pol ymeps, af%aarsogrxﬁ?F@nunemnchdesh £PEboul SO Bnds G ARkA GRM! Wiy, S, bl ock
copol ymers, or sequential polyners. 25 As used herein, copolyners exclude
graft copol yrasdsnage grefirablyl asbout 30rgramp perclineat inaly width wo akeutX00dErdmhepesnt
honopol yner s

jor , GO ol ymers. The nononers useful in ..egarirp t he non- PSA
copol yner of %‘B‘E’b‘é’é‘ﬁ?‘% FF‘&’WW@F‘QE%F s‘!%&lc’iﬂg‘i’f; B Rplymide, or
monoet hyl eni cgilchd okyiiidder MdRé preRiRABEmidonBuctotvhidr gg&gfsgrfggﬁpéﬁﬁm_mgdoum €

bond) that, when honopol yneri zed, generally has a ransi tion
t enper at ur e ab tiingentiath enaintdin thinleveltof Pexl adBisian evenagehywelling &l doptact

25 with the substrate for 7 days under ambient conditions (e.g., room temperature,
pressure, and humidity)

A further embodiment of the invention is a semiconductor wafer processing
tape (i.e., a grinding and/or dicing tape) comprising a permanent backing and a layer
of'an adhesive that is not pressure sensitive (i.e., a nonpressure sensitive adhesive)

30  onthe permanent backing, wherein the adhesive displays a storage modulus at 24°C

of about 1.0 x 10° Pascals to about 5.0 x 10” Pascals Other embodiments of the



unsat urated reinforcing nononer that, when honopol yneri zed, gengr%l h)ﬁ I?as a
“class transition tenperature of at feast about 10C, and (C) a n ﬁ(g @,ﬂ
crossl i nki wgo 99/t s~P 202 WO 99/ 50901 ®4 PGINS99/ 03211 agerRCTHS/03Y ]
_copol ynenzabl e with nononers A and/or B The glass transition tenperatures
of the honopol vmers of nononers A and B are typically accurate to within 5C
and are rreasmvemolnynalhdefveaferdmag tapesiand wafec ghindingrtapey havingtbeer A, which is

a nonoet hyi eni cal | ﬁlg gsat ura nononer preferably 5 having a honopol yner
Tg of no gr eﬁ?’EF’“‘E‘ 5 des5Hbad ®such as a nonofunctional alkyl acrylate or
methacrylate (1. Cqhe n0EhiBhaRDYbiafes A5 b thefifidXflproceRlihg b ihied ncfu@to?r%@afr
flexibility and adhesion o the copol yner. nomer can yacrylic
aci d ester, The methbd compriseshesstepsrofi et her an al | yI ether, a naleate, or
ot her monof unct i onal m)norrers t hat wil S‘? merize with nononers B and C.
10 Pr ef erdbly, nononer (hPIOYIdNG 3 SRIpif; aféfhet h)acrylic acid ester _
(i, an alkyl acryl 3u¢adiesiyl b3RkNE A SemIihah SO WaP RO b BiHekiopal * 10 thi's
context refers to a no acry C nondner or a nononer containing one

acrylic funcsurfaeeabf i yemiedridherogivafer Ipeusceﬁamg uapa tat cympases apepnaesnt .

Preferably) the al kyl s~roup of the (net Iate as about 4 to about 14
carbon at oms bRkNZARE AdRyEn 0#41%0"59!'?(5?““3@!”&} °é’9 ﬁ?’b&‘&lﬂewaﬂ'}"%ﬁgh oxygen

atons in the chain the L Wr@ gs of nononer
A include) but are not(?P%/%c'f%J&;tggsﬁllgg& ofbuty cr Fra% |sooctyl
acryl at ejo | abscksideof the afater of diviighyik vafqvembymegatqdl difceit sertgemductorcr yl at e,

sec- butyl acré%l ate, n-butyl acrylate, n-hexyl acrylate, 2-ethyl hexyl
acryl ate, Psylanéacryl ate, ndecyl acrylate, isodecyl acrylate) isodecyl

nmet hacryl ate) and i SOI’IRIIISly %¥ t@gggegg @{@é“ﬁm h%s‘f’?re%wlggf;}ﬁa%ear i6. g?t

limted to, poly-ethox
pol y( et hyl enel pr omadanen)amhim)ammdtﬂbwa):gcmwpma)qurm wafer . The

macr onol ecuf ar nonomers), pol ynet hyl vinyl ether nono(neth)acryl ate
macromers, and et ROPRJESAHTE AETBIVE RERRSINFI 5 BesariPRSHAROYBhenol acryl ate macromers.
The nol egul ar wei ght of such macromers is typically about 25 100 gransl nol e
to about 600 gransl nole, and preferably, about 300 granslnole to about 600

grans/ nol e. PrefB E'ﬂ‘Aﬂ.Eﬁ)ﬂﬁE&ﬂRﬁPﬂ'&)@NIOE MR PREFERREESEMBODIMENTS used as

nononer A include_2-net hyl but | ate, 2-ethyl hexyl acr Iate i sooct yl
acrylate, lauryl zbaswvawn 5l s <|> b&%?#"éﬁ@ﬂ%@@h%&ys Pr/

Conbi nat i ons of n A nononer
can be used f Pchééﬂ{rngaggﬁcaﬁg cé’ldglﬁm Q)Pﬂlgﬁ‘ t he %@é@ﬁ%&?ﬁ@gﬁg gf)ozr?éi?g}ﬁoner B,

which is a rmmardmhamngtadsh;sedlneaihué&rm the prolcedsaifipginding ehebacksidd 6f abl y
havi ng a_honopol yner Tg of at | east about 10C, increases the glass 2 4
SEP 2002200 ggruswlyzwwafem estporedugerits thickness+3 procedurp aell knpwn urthehe

copol ynmer Th fa 1

ner ease t o muFHeaetEbRGor Q' CWRRUIGHENITRES nBR IS ES

can be (met hxaeing bt dicigiofla semicomduticaovaferah, m&:v(dliiﬁlt dig aﬂﬁenlnednddetor (o)

al phaol efin, a vinyl ether, and an ally g ether, a styrenic 5 nononer, a

mal eate, or GP‘%rW*}ﬁSHéPlﬁ?\EﬂeBr‘F&PWﬁéFﬁﬁ‘ﬁ’é he qanyersignqf SE‘B\S@FW waders;i  h
nmononers A and. ¢ gﬁf erably) nononer B is a reinforcing nonofunctional
acryl | C .nonormer, as acrylic acid, an acrylam de, or an acrylate. The
term " no@sf unct i omhé preferreti adBesd@rdompiositiohedrtl wafenproeessingaapesiof theononmer or a
nmononer contai ning one acrylic functionality, although other functionality
can be presefVentiqn RIRUARTeAIvVElY lo Awtialang mhlchthe‘éon wusemieandueIor | i nited to,

acryl am des)

N- et hyl acr yI am te@é&@ E%#Im%&zfcs{&gé 2%9.&34,, F%p%{"ﬁ;y?r @g% calgi'eg?
di acet one acnygapolmdeNsildodioxphitride) aThy }oﬁdﬂrﬁkﬂ en%d&xderﬁs Ehow Reeptasiel de,
N- et hyl - N-am noet hyl acrgl am de, N-et hyl-Nhydroxyet hyI acryl am de,

N, N- di et hyl é?vehafyﬁl&ﬁipa yﬂd\Pwrmw%Wéﬁwpoq@cmm ersiRBdor t - but yl

I t
zicrlysa:r? ?gt rg'h@%h%ut y?gfﬁ% %a%{féaﬁg E‘ereéglggﬁnjﬁ es o%%ms?r@rm é.‘kldonfcl ude
acrylic acid themtwdmon y\hthcmtebmeahng drefearnuringds igfkatet mQinbBfsGhACpedmittadibgf | ¢ aci d)
fumaric acid, cﬁ; H&et hoxyet hoxy) et hyl acryl ate,. 2-hydroxyethyl acrylate
or net hacry| aRdustiahsiandasds and pithowdeaving wsible (Hothe ampided eve OTShWSi*éxypropyl
acryl ate or i gfngraelé@&fg%e&% ?Pﬁl‘%%lvé‘?és}qugt SignilicRty il BA Sl 2t ©:

i sobornyl acr noxy) e acry

"ﬂ)

m




or nethacryl ate) biphenylyl acrylate, t-butylphenyi acryfate, f%gﬁf ?/I
-acryl ate) dinethyladamantyl acrylate, 3-naphthyl acryl ate, pher?// @ at e,
N-vi nyl pyrnyobssmwee, and N-vinyl caprol aggam Preferred rei nPOTABIRE3211
nonof uncti onal acrylic nononers that can be used as nononer B include
“acrylic acid, t-butyl acrylate, 25 N, N-di met hyl acryl am de,

1,1, 3, 3-t et r anttoly pduttpydcessing provediaes NFkmt isy kapes of/thaprebent idvdmyidn oxypr opyl
acryiate, 3-hydroxypropyl acrylate) isobgrnyl acrylate nd 2( phenoxy) et hyl
acryl ate. Corniealyidonot squirgt %E&D?'F%‘i"?ﬁ?ﬁ\fﬁlrﬁ 'ﬁéﬁé‘ﬂ%@ﬁq’aﬁﬂg ‘Pﬁﬂ'@H{é‘Bs
categori zed VIR{S Lefde present
i nvention 30%§/Bﬂ°(ﬁn§paéo F%?‘%ﬁnll)}s%&a&brﬁlgg?%% C CIE%;SJS;E’I‘ ﬁ‘%?%gxgg rnctQ that

copol yner i zegapis chn provideey peePadtiesion of abmn Sagems pérdinghraiach tidalnsi dbioon
tenperature of the copolymer, npdifies its adhesion, and inproves its
cutting gdal i50Q gramseper ligearinghswidth, aad mase Areterably, Abopt 20 @emsipsy lingae

5005 W0 001 SRt SRLARAb BRBY e ndar fich SO ROE prliiraph "k level of & ST
the tape to adh@idris exHibitedreab irindiyngoh upslicatombf thy tdpe 16 @semivedductore. , it

is essentially conpletely reacted with nononers A and B Preferably, if
nonomer C corwaféerrand aftey dwelling inenntast sithdhg wafer far 7 days updarambient nt o t he

backbone of the,.copolyner_.. Ql Lzat ,on. W s an S
Chrough t he COTJRER db Hcket, B REyos S bbbiateble IO el RS o 1y
of the cqpol yiuRhg ttfe gHRIdin@r IR dichid Prodesseio pydT@rredofOHRNAIREIBN Rvald thald

Suitabl e crosslinking agents are disclosed in U S. Pat. Nos. 4,379, 20l

(Hei | mann), 4hagTemsEd(heed may be aggegtablespeerrainappbspiionst al .) Preferably,

Tt ravi of et radi at Ay PerEn e SRR e cf e b ARG kbSO 0L 5s0”

nanonmet er s t GevdpslUandBst paererablye i All ofthe Satsstriatessuffefa nvéiitionédoatevess! i nk More
preferably, nmononer Cis ( 1 ) a polyfunctional acrylic crosslinking

mononer) or (Exyfered embedimentslaf yhe inventionsaealse berpemowed from semiconductor exci t ed
&) £ a5y o0rpes e0er SRS I A onE PO 2Rt U ORI ARy rer 1 21 g
W th nononer syithodh sitRfankalGediiihabtarisg dn réaili POB 28RQRRIrefilild\sh @EWAFe can be

used to nmake the nonpressure sensitive adhesive of the present invention.
Preferably, msmemeval of passivatien matesial ditaigingrcan hepealuated bylookingderuse

adhesi ves contai ni ng them can produce.undesirabl e wafer. staini ng. One type
of nonionic ¢ i“ﬁ%‘?%&%%g?%%uga?e %‘gﬁng @"‘is ?rqf%ra%lly %re do
pol yf unct i onajupastial Ekangé BSSpicakddngityTon SEBLrfb Qe W akeiAbiekuinatusaip aver age

of less than about 12 atons in_the chain between acrylic groups The term
" pol yf un@0i ortapes cfshapresenhigivertiply ef ers to crosslinking agents that possess

two or nore free radi cal o] rizable ethyl.enical |ly. unsaturated groups.
Exanpl es of this tW@nS?tF%lﬁeo‘_#égFﬁmI "égltﬂ%"é,“g’lﬁpr&'_‘@YWcYFmH"rf{'stpiaH t 0)
trimethyl ol progiedte dRutg ity | BY ehis # iOmBa Ak etdmdlinf6f YdtAhE debris
pentaerythritol tetraacrylate) 1,2-ethylene glycol diacrylate, dodecyl

di acryl ate, ogenenated during tiyhming epferatony issaccemablelto tmodndusey ki aqpiebnsd, A

Conbi nat i f. N | i nki b dt ke.th
nonpr easur o <O PPl GopR]y et S ARCBRe SEierees B3 SAMPEER BB of

noni oni ¢ 261 OSetigoBL) tHERMAHFRY arlglestind rifRNAVREN dsdhe fype 3Rd Bficidle@fdrthecal 1y
unsat ur at ed conmnd that is copolynerized with nononers A and B and
c

gener ates frecm asdiadhepive usrsl. pdodificatidna of boeer mprersuch pardimatersganof t he
pol yner. Exanpl e such noner..i,ncl ude an acryl at ed benzophenone as
descri bed i nr%?§$3$9 YR 91fél gStResgvhigh may eg:[npggp'eﬁétapes of W OISR

p- acr yl oxy- benzophgipgifieantiy/ah& Bréférably2it wabl rﬁ@%si aped 5#3599 fnvention are
PCTNS99/ 03211 avail abl e ffom Sartonér Conparny, Exton, P A) and nononers

descri bed i n aiso stablemtwatpo. That @7 ShecadhesiRetomapositionad ndt significadilyngpluble or

p- N- (et hacryl oyl .-.4oxapent anet hyi ene) - car banoyl oxybenzophenone,
N-(benzo&% p-iﬁ%‘ﬁ?’?é‘h‘@ 1

n

e (et hacryl oxymet hyl ene) - car bodi i m de, and
p-acryl oxy- benzophgnme@speet tie wafth proteNihe @padT e/ MvéBRRanGlded - ) at
colums 5-6 describes another suitable ol"efinically unsaturated
crossi i nki ng peymanent bickimgeandtadaydreaf @inonpeesstoe sankitiv@adhekive knansPYA) on

2-[ 4- (2hydr oxy- 2- net hyl.- pr.opan: 1-.0n henaxy] } et hyl

(2- met hyl - 2- (%9 REWF%zQag‘r‘Bge‘HT?’S‘Hé% 'h'ggﬁr‘ oS Sicoporymer of afsass engi | y
unsat urated conpound which, in the excited state, is capable of abstracting
hydr ogen preferably includes acrylic 10 functionality Conbinations of such
crosslinki ng nononmers can be used to make the copol yner of the present

i nvention. Monomers A, B, and C are used in anmounts to produce a copol yner
havi ng nonpressure sensitive adhesive properties as defined above, and

. o o v N o, =



20 nononer B. Al parts referred to herein are by wei ght unl ess Wt herwse
-speci fied. The sum of m)nomer A, mononer B, and nmononer Cis 100 ﬁa?EtPSZUHy
wei ght. Mopaysirsod2(i . €., the nonionic cnoesslinking agent) i PCHEHIPRIBN
effective anount, by Whl ch is neant an anount that is sufficient to cause
crosslinking of the adhesive to provide the desired final adhesion
properties t of 4 fisst monsethgienically unsateratst magomeri arrlegsbomepefl d seadridon of the tape

to a wafer. An insuffi c ent anmount of crosslinkin ent A ause

i neffective GIH“P ethyignical |¥é‘“&ﬂHB”§?‘{;‘E°WFﬁo§,‘?dﬁ‘6§?s§W&f‘°ﬂW§{"€ ‘iﬁ??esi on still
remains too r" D %ﬂg'é&ron{x %ns&hgmgan szﬁﬁxta%drﬁ dider Y 1 a rable) while
excess Ccross agen SO r I'n un eS|ra e a i on and/ or
cutting char aﬁnemesha\msg 4 ﬁorhds;mlmo@dss trhnsmorﬁ@mptmm errg)amm than tiwsonmer ) it

is 30 preferably used in an anpunt of about 5 parts to about 30 parts, and
nore prefér abfsheﬁaﬁmnomytfarc@%vwa%mﬁmmparrts based on the total

nsat urat ed) copoPycPerRBel SREpET a0 FRahi WriioNs o0 tea

state, is capibided o fatisdniartiabgart oché“ﬁfR ﬁ@ce?sxﬁﬂla&@kﬁﬂé?@ﬁ’axﬂkﬁmg a

PCTNS99/ 03211 hydrogen it is pref erably used in an anmount of about 1 part
to about 10 pemevablensdelgiseble spmpanesh|sych agpiempprasy protestiveseigasedingiar t s by
wei ght, base ngl y)

i ncorporati ogal&p %lpg‘rl%géfée %H‘gggaﬁe%%g{’e gﬂ) 9 |t§m‘c%e‘§pw{‘enﬁ% prior to
use on ajgaf efafe phodessing agemtahemelrhmlmepahnmm Ea&bﬁg,tvﬁll tésrabigf er) but not
so much as to require post-processing g.) heating or irradiation to
reduce adhesiPossessisexsraproperting v eawap‘ngl;he PAmanest bagking shauldshe ¢ o
conventi onal t

copol ymer  of s&n@%@#gpﬁ%é ?d B%V‘iﬂ%sbe \b@&r}dua%%up% ﬁ&g%\tm' gﬁgﬁﬁ%'sﬂ/ous to
nmonormer C. Tapsdiingy stbrirty)ahd siipysing VRIs&th beﬁﬁkheﬁtrtﬁclaﬁg) khcmw hiave shevability
processed, and then prior to renoval fromthe wafer) irradiated to

pol yneri ze th@b@ pithy nlgnfsseas topemitihe manwactiuprefovide webythatandek of t he

Icg{:) (Ca)lr %gﬁgé r at @?\sg nnﬁwl‘k&has Qgg%g%%ﬂ@é |t%a2%a'&ée$§%@l}yl ‘;og\?\# rs]aa “{eHe waf er

to be renpveds idcchimt@dar seiniddgdactr ICsehip ﬁhhmczaﬁﬁgﬂitepsrma willeecpirie@he/ ner  of
nononers A 15 and B prior to application of the tape to a wafer, the need

for such postrepraseaidackiye e berutniPreferblypdre\nenaneat baskingvilksomssiane A, B, and
crosslinker G LQ.{dk %5@%{88&8@@6& ol Hompd n££§xhg89&rq%§rﬁwe8 uRGdSI tive
adhesi ve conposl ftron o e presen I nventi O cal carri e out

using ther nﬁ|coﬁ~f5ﬁtx§:¥al Maﬁmmm@mﬂm@c{mﬁhma)anwIrﬁcsrawaé:emy AGillibadi at i on,
and the |ike. Such ynertzation can be facilitated by a, poly rrerlzatlon
i ni tiatoff wikesanialy Esee Homfurimatenals s0 as iy reducethy wates msmvay ef the
Phot oi ni ti at Sii nkl ng
agent s, whor SR SR St Y {odul 0 RkeilloBl SFHEeRlBREH RS, |
preferred cl &esomhgebmamnawdlbyghwgmaxansef erred to above as the CZ monomner
Exanpl es of suitable photoinitiataors include, but are not limted 25 to,
benzoi n ethers sud§raanepbackings yeafplyn theywater e'ﬁaesaegmmhomegwewn et her,
substituted i S, i i

% %\ghg:?és_ L8 1}\@? haga" it cﬁ'oa {\ rf%’yer ﬁmef'he t?\}&gés% Bg{k&%

acet ophenones Xy- -pheny ace erone

al pha- ketsl s b‘iuaﬁg may Rarypiildsty saidngcﬂsmwmmn@mﬂe Baise fexdilyitatdled by
comercially avail abl e photainitiators include | RGACURE 819 and DAROCUR 1
173, both fr dmfecsredbeaeéuwerds%s equmowf@m foese gdelinescEe tickmess f r om

BASF) Par si PRg th ti at cl ude, but
are not |im tegﬁlﬁp%ﬁ%ﬁ%‘;)@(} nsglégycpncsau H‘E’Bi‘? rT[‘E)loé’?' g{)}} g al quﬁh?

peroxi de, metvfer déiy tapeeit M isrefRered iak the p“eummt B rxza,nﬁo@x&tﬁa&eﬁl&vcl ohexyl
per oxydi carbonate, as well as 2, 2-azo 2 4 SEP 2002 WD 99150902 1 g

PCTN899103211abbutsl(2| mbqtabwmotuml More preterabliuthe perpandre backmngfoEwafepl es of
commercially avail abl e ther itia rS|nIude VAZO 64 fro
O eani cs, 0P t1Epg12R5s W“g\‘fg’?‘ff‘ ﬁ@l"si EF'fz A&"BcWQrﬂ"‘F%Pf ’ma
Phi | adel phi a, t i

el Phi 3. ypiegnckSe Y g?we 4680 19Yith ég&{ shafer PP6sdi) @&asg?ééﬁayy he

effective to Itate ynmeri zation of t he noner

pol yneri zat i omendudtfnansmn idicingsapplicatioasnarappefdiredio sesafficidatl} sip@tbhdble about 5.0
parts, and nore preferably, about 0.2 part to about 1.0 part by weight,
based on 100 parts of the total nononer content.

i tuted



| f a photocrosslinking agent has been used) the coated adhesive gmbzﬁ
-exposed to ultraviolet radiation having a wavel ength of about 2% ¥
about 400 l@owygrsespbe radi ant energy in tigs preferred range ®CTUSIYPEMYL h
required to crosslink the adhesive is about 100 miliijouleslcm  to about
1,500 milijouleslcm) and nore preferably) about 200 mllijouleslcmto
about 800 mi | {hiaj they esl aoBmmbhete cluseyofra ipasiolip nbedipoesebe thanwaptbeon can be

prepared by a variety of techniques, which may or may not include sol vent
or chain tran%‘?'%lpy“é’g‘@rfﬁ"éme@.rﬁ’."?‘c’]#@?E:B?’E'fmf%‘c ifi§ oACTRSMIAGIS) B MARSYht . These
t echni ques k. Il : ki i Lapid.ators A
preferred sg‘Ia%{/aech'Fl _§$Pégertégﬁgﬁ%%@g&a?ogﬁf%thgéf ?‘%%%gfew&@hég%% y?r'gr'

usi ng nmononer theAnachine directioniof abdwr T0ddePascals th Shouran0 kilbPasdal8{APaPadd. in
(Heilmann et al.) Initially, a mxture of nongoners A and B is polynerized

with a pordi othesransvepsgslirgriian: peaus 0B yPa igehaund 09 kRa.nSimilarly. the machige

base sy up. ot eisalibeis BERR L bl bABCS BB forde WERRRE, 0™ ©

phot oi ni ti at ogicihB itgpek isBousYI0IP 1 ABBUOLTT% mbEe prefrabily doug 120%au iabeuta
Brookfield viscosity of about 100 centipoi se to about 6000 centi poi se at
23C, as neasul@¥onpndakpupd0veso about307nmin the trapsverredisgerian RemSaRamt ni nute) is
t hen coated opnto. t Janent ' i t he
syrup i s coat Qﬁ%d"gf gkkgé%%?ehgﬂnees?#gg'gc F%ﬁ%@xg?%rorggle@@ﬁéﬁ%ﬁ%n
crosslinkjg ihss raygs willl sigrchaidre &hed dbntadiediBy b RBerhicoRdlctdrdTNEhiY repioval ) an
environment that is nonreactive with the nononer m xture). Suitable inert
envi ronnent s Prebe thae the permaesnt backings o theitpvangen preferredhfor Bsedinayaferrdicingi ch
excl ude oxygen. A _suffici ly 4 phere ¢ hi eved . covering
a |layer of th%roﬁﬁsspsho%go%{: 'i%esxgwa&%ﬁ‘&n?{' a%_@"‘yen%’?fé&' lg?ir%%ﬁes §?J"crﬁ5l§§m o
pol yet hyl ene §lgwephaaachirthg(spEdds sfrick Me protfd trave] HisRNGPMIESY inkreaddy radi ati on
or e-beamand irradiating through the filmtn atr. 2 4 SEP 2002 WO
99150907 20 PYPREYSn@sthestifingss of therrepmansnubackingintreases (icathightensilehod f or

[ [ i ng. S A d,. C? is discl d.i . S
Pt Nor 5 o7 4rei SR ntolP R ek @ el thE s St SRR Ao par at 1 on

met hods i ncl ugafers tBa: £& BEGDnene MYEY c@hdtoNs such as benzene, tol uene,
xyl ene, normal hexanes, cycl o%exane) as well as esters, 5 al cohois) ethers,

and m xt ures t her eMateralsframwhichtbe parmanens bpekingsaisefebinitbey wafer peaagssing, sone

or all of the, soly, 1S heated w .S of, t.h none Il xture and sone
o a1l of ¢ PRt iR I bl Ry TR aR s ByRE ° he

remai nder Qf_b&?pr@pﬂexﬁ@ﬁommbh& #hd poiin &té&?,@(@!&ne/\ﬁrt}@n{oﬂaﬁieﬂder of the
thermal initiator and the solvent are added. Arter polynerization) the

conposi ti¢h ceepahEness & dethyjerpiimetinagnlicacd) coprlymereand sthylene/ vinahagstate enpved

by evaporatio iy © r. Yt - 4 | rizatjon.method for
preparing a cg??\(gqlv&%g P&@’."HQ&#%%@?@{‘%"‘Y ?Al%,'&gngage ANty PRYRADLE 4} U S
Pat. No. 5, 424olyeiter(e3peiai) pol@ithyiéne tér_epk_ﬁﬁila@}.a%{iéﬂallg: dh@%@ﬁnaﬁ\@h‘t' sion
polyneri zation is carried out by conbining nonorers A, B) and C2, an

ol eophi | i ¢ nobackings can eeprimer cBhat isntq ¢nhange bordingrof amod-PS Anadiiesing to a
surfactant. 1_S The m xt.ure is hompgenized to form an epul sionfollowed by
It at on of PRFRESH RPN, T SRR BRER cah Su SR G RRer nfeat v | o
agi t at i ng28 hepgiied Sirfide BatiREulBfionRE LseadARMRMRIaCorimér I8yer BP bhiffRid with kon t he

| at ex can be coated onto a solid substrate and dried, typically at a

t enper at ur e oforana freyBEnHOLAss.F8TNaMpiecessary) water can be added or

removed to reach a ropriat.e coatj iscosity. 20 Certain aof the

copol yners of acry?'ldggsi)vt‘fn ﬂ%ﬁ'ﬁ?nsﬁfﬁ@ﬂ&rt eﬂ’svgf"t'ﬂ'y‘i“ﬁ“ PRECFHFMPPUR may have

i nherent | evehdhesive A% aRnPSA)rRdterdlethai EdMirise@Ad. A8t PrefbABIyNESHRst OF  MmaXi mum
utility in wafer processing applications I'n addition, certain of the

copol yrmer s of essertiglly of fanepelymendf stdeashenesmomoetivienidally ussaturgtedatonoimer

substrate,surface tp be honde may.forma | ow | i coating, may be
difficult Yo tc‘%‘%‘t‘g, a ﬁ?’“%"‘g%‘“%’o‘ﬂiff atitin ?W@F’é‘b‘f',e?@rmlﬂé’s&’eﬂfﬁ e 9"‘?‘% waf er
processi ng apptd Gaidasitne nﬁﬁ@@ﬂ@leﬂﬁhl}yu&ﬂﬁrﬁ@%%&irﬁmémﬁﬁ qf the
invention may further and optionally conprise an adhesion ITDdIf%EI’ such as
a tacki fyi ng hemopolymerglass gansitionutebperature ( gy efas ¢easthaboun0®Ce ahd aclesssi on,
wetting ability, or coatability of the copolymer of acrylic functional
nononers. These may be copol yneri zabie with one or nore of



30 nmononers A, B, and C. M nor anmpunts of various other additiveg {C$HP BIISO
-be included in the adhesive conpositions. Such additives include pignents,

dyes, piastwoiowsesss fillers, stabilizergs ultraviol et absor RGEYSS/0321N

anti oxi dants, processing oils) surfactants, and the |ike The anobunt of each
-additive used can vary dependi ng on 2 4 SEP 2002 WD 99150902 21

PC T/ US99/ 033#ad nbienit icrusblinkingagenti Ssichledhesivel cOmpbsitiarisiays priefevablier ) t he

nonpressure sensitiyve_adhesive conpositions of th sent jnyention are
Subst ant i al | yubstasuially fetioh fhiue oF REFaRCUFRGRET JBS HEkEE, dADel . g )
certain surfactants a b The e [ rced
utility in @é@p@o@%&él&ﬁgﬁ‘ Bﬁr@%tl ontsa?g%tﬁgbr\%i/g?%ﬂr?y %gbgeég{s@y?gus t apes
shoul d be esafsthdnelacyyldiescevhizh canodmriburp us stainae dflaavaferaduedo impurates tint o and
contam nate the I C sem conductor wafer. The—mon-PSA conpositions of the
present i fverts RIAAwEY QuABRS thsSYRIBRRIS Fuch agThidleser nranent backing by a variety

of coating nethodg,) e knij Lad, S [ i ng, or
reverse roll coatlﬁ gg.lq{oﬁqjt%g 1%?@{”:%@;?%3%&%&8@&?5%3% Js?{)ﬁla\cy?ﬁ%gg‘%o it is then
dried at a tespRivaipridperies. G\ pressactidentibive ddhesibOisicoAvinipnalip dndersiosd t¢ e. 9. )

several mnutes to about one hour) so as to provide an _adhesive, tape The
t hi ckness of Trefpreto anadhesiye thetfisplays paemanpnl apd ageressive ATKIReSs IyW4sF  about 10

m crons to seyeral i . 2 [ -alt hough for
e erari nch N 85 ALBHES ol SpARe iDigh: B3 SRR afishleA MBI LD | %60
pin is nmppe Rekiptioeo] a plesdupe sensifide adtiesise sgivenibykheDahiglistadretiondieym t o
about 100 pin may be used for _tages enpl oyed in wafer dici ngégr ocesses Once
the adhesi ve vdishjadicatepthahmatedale hawnga sigrageanadpius (Gl of dess smnatautch-Bss| i nked
R et L LR e T R
(i.e., 20 proremmiesavhiernendrasiehings @ nekyesk of ibis atuedio napolTyes, morene or

pol ypr opyl ene) or Pol yester (e.g., palyethylene terephthalate) filn or a
plastic fil msPesifically.id nan-Rady 35 u5ed heapinrefers Qamﬁ@ﬂéég%! han? 810148 such as
silicone f the .| r.t hesi ve
conposi t?gn%?ﬁglggkﬁgé%gﬁﬂﬁg?*&“ﬁ "FHI%]QH(':{}?' gglgg%émgr%bg%’laignﬁgggsuch t hat

there i s subsicihisah leastrubobtnE kU0 PiasualsaPeefeiablyafianRsbl Gavin@ e stopdge25 t he
invention applied to a wafer for processing Ginding and/or dicing). The

: ! )
i nventi on wi modylusiing greateryhanaboued Qixeld® Resdalshayepameartysiesiigble ievelswi ng
non-limting o&éghr%ioes The exanples were evaluated with respect to certain
test met hods chare described below Al dinensions given in the test

met hods and the exX@igploasPSH eopoyied abefdll ifBMSHrostst hlentiod idpreferabh0d2 VO
99/ S0902 ~~ PCTNS99103211 Test Met hods Peel Adhesion ' Peel  adhesi on was
measur ed 28gai®RBRIYRRBOTAS |Igastiay differenicapestof polymenarzhiemanestixeniddlyed (i e., no

circuit patt 30 j i LLLGAN tal test
e or havi ng iGN B Mo Bitereiie n G s Bini e ap & TheZ 7o,
washi ng the wabgotymert has wephapianiatiudech polymagy 6thret of Mofd typelrof) by attachi ng

a precut test strip of wafer processing tape neasuring about |30 mm by 25
nmto the tedolymanzable monpmerst angsthenefare refers teytenpolymers.dewanplynesss, eS¢ibst r at e

by rolling itmdown Wt ses of .an.approximtely 2 kil

rubber - coate rso%é'\r{\glu';l}:nré%gotﬁgﬁoﬁ%ﬂaﬁ q?%ckﬁ'ﬁpﬁf@%ﬁ#@%@@@?’ﬁ%ﬁ ape was
then either tooised heriedbpuighets exchadd @R doplyivs ahd Blend e imbpehéitaingl ati ve
hum dity (nggiﬁékgoagige;gbgﬁép%ggfl fi e(znl n Lhe S)éanpl es as "dwel |l "
Next) the su erpalymess.t he adhesi on test carriage
of a Slip-Peel Te r I C- 3\VD dhesi,en tester nc.,
Accord, 5)5 MA) . T?}%h%h%%q%(g%?g ag%prf g‘%ﬂ'\%ﬁgﬁB%‘%'k’ﬁé.°°2§‘¥"‘ﬁ’aéfi<‘?‘/§§‘%‘§5e) the 3M

Conpany, St. iRastion pPéferdbls ineludeedApy flonBéhjiesitally ipsAxRRAMbnoniee (1.esur f ace on
the uncircuitized surface of the wafer opposite that in contact with the

carr :c age ang il enfRambaNeSAshRn davblecdond) hat, tQY’Osn\théPO‘YmeféUﬁt ganeraflpbagar r ihage.
- . . :
mthesi on Pasrs bRl BndBLlFE T bl ahapur: BIETMARIGRAL T | 1o

substrate at \isaiargédreifort@ niyhdmer fhat evith hdfhopolymerized, generally has a

glass transition temperature of at least about 10°C; and (C) a nonionic crosslinking



centinmeterslmnute for ten seconds. An average peel adhesion vg {gEpa)
-obtained in grans per linear inch wwdth (gliw, which approxi mates grans per
25 nm). Fowosefmezat e neasurenents werejdade on the test strPEI/HAWQRY
val ues reported are an average of the four neasurenents The val ues reported
“have been rounded to the 25 nearest whol e nunber Tapes used in the grinding
process of sagen cadisctopolywefieatde witb mohomers diand/ooBe Theogassatangtianihesi on

| evel . Peel adhesion v?l ues shoul d be. about 5 gll\%to ab.géﬁ 500 gelivv) and
more pref er ab¢mperaiBes Of the homopolvgesyof onammers i and B aredyBirdiivaAcRrals to
accept ance of_.1he fer eSS : y ] ctor wafer 30
manuf act uri ndv'ﬁ‘fpdﬁgt%r@dlg?ée&gﬁgg%dﬁ élﬁé‘%gtﬂg%#\;}g’g?g@rpﬁy i on shows

accept abl e adhesi afordowidr A, ahith i§ b Kdnokth@lenicsly urdsatidiedirofomer prafrabdhesi on

value that is still within these ranges. 2 4 SEP 200? WD 991 50902 23
PCT/ US99/ 632 havisgarhomapeiymer Tg\af ve greatgr tian @baute0°Ce sunbrasya menafurcsional

xposed o r o HREE A MRS DUt Db Ame BB BT Lo eE 1 de s
eval uat ed in gelgiiiftyCdddAehEGord 'SR Eop MINGHIING O Earshd 4 (rRGhTacKAE akidhavi ng,

in order, electronic circuitry photolithographed on it and a pol vim de
passi vat i on lestggmn atpba-edafint avinylethsdr, arallybethere d maleatdor oehenf act ur e of

sem conductor | C_chi.ps, applied such. that the exposed surfaces.for bonding
were both poi@?%“&ﬁ&“@g@@?rﬁéﬁﬁté‘"g F?MY’P?’S‘F%‘E‘EWPB‘P’?F“\@@#ped cl ean
w th i soppop ri i i i j & T at ed
surface ggve?g I\’/ixl,ib h}nts ﬂ%ﬂ?ﬂalggs %:‘hgtﬁifgﬁélt%%?ln@gm)?gg ctééf ggﬂea\'ﬁfésagggﬁgred to
the silicon vafyiate tymenhbéryiag)i Theloenm “wmanbfumosoral™ ihvhbis pesersrefdrs ana

approximately 2 kil ggram rubber-coated roller and the_excess trjmed from
t he edges as W#@@WMW@W%@@‘W&@BC a%%ﬁ@ﬁi'?@gm ?{‘EP"@gt ting

Debris " The Shd:ingi | 4Rsdnhep ] j al | oned
to dwell at Zogfgrgﬁgﬁg%@o r%{iqu%l?vse Eum’ Ir?{/y,?é{f&lﬁ?@rﬂ% ég%.m‘{%g')%&?gtset strip
of the wafer hassmasditngbowjd carbas aramsyoakveragd)3 (Theralkyy gtdbpnan opridnatlgnt er ed
on the flat of the wafer, was, cut .after. the dwell riod specified in the
ol 5 1By ORAMRIIEST RES TbihS GBAG 5o SOk Fierh i S EmBlte EIPIRSe of ¢ he
waf er processi t£8 hoStihit Akt 2 by 25 mm
was cut close fgﬂ) ghﬁ’g{géﬁa,i&%ﬁgmpagr all e'fﬂ, éattg? eﬁhﬂg‘é@b‘%w l?t%'elg%%m%ﬂ wi de
center test sicrylae baurfCacoviared 43methyl-2pentybacrgletegnpamylzoryldts) dee-banyl oss t he
surface of the wafer processing taf)e The taﬁg,d sem conduct or waf er was then

eval uat ed f oraCBiats. frbigviaseyiaed-bey| aqylatss2-gtwihexyagriate.otoctyl aggylaté i de by
about 25 nm | LD ' ¥ &gp‘sé, i fromNtto
Denko Corp., O%glgg%ﬁ# ’é%fgﬁg]\%gglagfésgéﬁ?gm%o t gakﬁ'tgg%)?sﬁégxe%ggg@?égof t he
center test dDthepexgmpies include, wmodgee podimiied nedoht-ethbeylédedtor epropbxylaved er )

usi ng hand pressure. The renoval tape/center test strip conbination was
bul 10 of { by FRFTY ESTURTHEE  hrePHEI TG CRARTE@HS) FHRDe-GIUDREY i or  The

entire expos L @ heall Yy exam ned under
a magni fi cat ﬁg%&%b&g? Eldgrgg‘?%ggc us@%%éggrﬁ)?@ﬁww %@e oom
St er eoni cr os crapreo(fhksh)avayl &S mackoidns, agd ethdfylset oz prdpargiatedatonglpiegels i n t he

optical density of the test_surface. Changes in the optical density of the
test surface 3Hite Mageomere Hheduplsearoyeightaf sushymacromersagtypieally abgyt99150902
z4 PCT/ USR9I 0 Wik . I L h f i t apes
was qual i%?’ati vel a@%@k%&? eag&ﬁuérf):a%ﬂﬁﬁtﬁgu%%&ngﬁegegagrl%%% %(91‘@%i @glgh%z {rblqps

during the pesbounlitegrami/ntofes t Prafecred sionofunordnad(méta)ymomddtedfhat bn beane®r and
side test strips fromwafers prepared as described 5 in the "Sem conduct or
Waf er St ai ni idpmenogier Adnelude.2-meshydoucyiageiate) 2oethylaeivb acrylaie, iso9GlYH be renpved

fromthe subsigahe Wik RWiald" SRR RbxyliBHmbAdlY dofyiatdN e ohdbidaliGhor

various monofunctional monomers categorized as an A monomer can be used to

30  make the copolymer of the present invention
Monomer B, which is 2 monethylenically unsaturated reinforcing monomer

preferably having a homopolymer Tg of at least about 10°C, increases the glass



was no adhesive residue visible to the unaided human eye on the imr% e.
-Sanples were tested either immediately or after a dwell tinme. 10 1
Cutt abilitwye 9imisoi ne Debris The cuttingscharacteristic of aPQEPEL9/0321]
processing tape) after being applied to the polished, uncircuitized test
~surface of a silicon sem conductor wafer, was evaluated It is to be noted
t hat no att erphsitienstempetetureoithe copatymerh el feast dsiusgd benauti, tieorisrcohgScr i bed
herein The hand cuttability characteristics ort ed bel are.15 int ended
Lo denpnst r aMONPREFsEra bete i FRsE e MEatIFS phe adhrsive, anLBREBYIE  on. The

same test valgingfovidaeter Btarte (refadYATRIES (reth)BGiAegs debris visibly
present from preceding test, 1t was w ped away using isopropanol and
t he waf er ai (meth)aer/idmeficae alphaiolafinga minylogikerpénd dancaliyhethert aatyrenic sanpl e of

t he waf er processing tape was applied to the test surface sych that the
t ape covef ed"%qﬁeméh%iﬂ?az‘a?um %’épﬁﬁﬂo pct peRmere hat il fepQlymenzens t er

application, Epﬁ e - . and, and
finger press&@qg%p | g‘(’}@?g@?hg’?‘ggrgggwﬁlgﬂ%ghégﬁ %%’f%éﬁ%{?mgpong t he
entire circuat®licmosomdresush bs heraliccacid, tah atigamidé, or apaoniRsi The telgpe on it was

tested i medi ately The excess tape extendi ng beyond the edges of the test
surface was c@pn%ﬁiwoaﬂowsmateéh&e Q3 MONAREHYHAMONGNERahy MANPMEL new 25
or used razot . -he ' fr ot rface at
an angl e of 3%@%?91 ?gxgrg%ﬂfﬂga%?m 1Jugwlorﬁgl(?tb P%%ﬁ]ppﬁ%%ﬂgﬁceﬁpbgr%gsﬁa?cul ar

pl ane of 10 he Exemples of therpejer Briclciade, dogare not Limiredito, 3rylantidesasuchragent | i ne

al ong the edge of .the test surface duyi ngl the cutting praocess. A rating of

singl e plus @sylamigs, metagyiagude, N-mehyl agrylamide Nepghyl aéryjangide, Nmneshylel gned

based on the : f | & f - G L ebris during
cutting. Tap(g,lér@\[/%i{:u}f1 a(}hﬁe&\lﬁlng?'%gl aﬁ%%%b‘ﬁ%%i a&hﬁﬁ"@é’bﬁ‘i}‘g ha‘l’/eérﬁé’\qassi gned a
rating of triaplviamide) Bl N-tiethyl atrgilantidec NdebyleN -dnsigdethyl atiylantidé, vethyRNual  or
aut omat ed net hods of cutting Tapes which exhi bited a noderate anount of
debris were &¥dmoyyryl acrylamide. N.N=dpmethyjo! agrylgmids ol d¥-ditydrmsyethwbo/ 03211

rating doubl F R €4 . AUCIYING or
aut omat egklmet?1 ﬁlgllc?gﬁ % ?Eﬂ‘h%ﬁg”ﬁ@% h%&%ﬁ’%ﬂ?%@éc%bﬂ%edsﬁ §§t I%’?@ eirdF’ed Tapes
whi ch exhi bi aadl 1 ()b rdmimethylbatyd acriiamides Osheceantpledvf tnahohiet Brigclode si ngl e

plus (+) and were deened best uysed w th automated nethods, of cutting under
sel ected 5 cdfali¢ acihdnethagrylig aeig. RagomIcagid, Grotenic apid maleicisids Bumarieacider e run,

usi ng either 5ayr %:]93{ | S t ,un an
average gr ade‘él g&\rﬂg%ﬁr{ﬁg@g%du lgtgib(ﬂgdrﬁgg%ﬁ%lta\réﬁéazg Jf1n§?nmé\l%'kﬁ%iI2yzer RDAI I,
Rhesour ce Sehyéox{prop aerilatecorInethatirylatec3 -hlyddxyprBp ariyiarep) midthacryiate, used to
measure the storage nodulus, G . A sanple having a_thickness of about two
m | 1imet @Ps ety Aerpiatecprbrryl mthacrylais, isopomyhacrylage? $Phanoxyetyl satedhesi ve
and punchi ng

o0 P00 e BRI T e SR BHEGTMUSRIET VT

dimethyladamantyi acrylate, 2-naphthyl acrylate, phenyi acrylate, N-vinyl

pyrrolidone, and N-vinyl caprolactam. Preferred reinforcing monofunctional acrylic
monomers that can be used as monomer B include acrylic acid, t-butyl acrylate,

25 N,N-dimethyl acrylamide, 1,1,3,3-tetramethylbutyl acrylamide, N-octyl acrylamide,
2-hydroxypropyl acrylate, 3-hydroxypropyl acrylate, isobornyl acrytate, and 2-
(phenoxy)ethyl acrylate. Combinations of various reinforcing monofunctional
monomers categonized as a B monomer can be used to make the copolymer of the
present invention

30 Monomer C, which is a nonionic crosslinking agent that copolymerizes with
monomers A and B, increases the glass transition temperature of the copolymer,
modifies its adhesion, and improves its cutting quality (i.e., decreases the amount of

cutting debris) The crosslinking agent typically produces chemical crosslinks (e.g.,



15 dianmeter plates, at a frequency of b.28 radi ansl second and a st4 §kmjmf
-0.5% The tenperature was scanned fromOC to 40C at a rate of SC/ m nute

Wi th readiwge95e902n every 20 seconds. The storage nodul us) ECTASIYARI] g
reported These neasurenents were typically made 3-4 days after the adhesive
“conpositions were prepared. 20 Sem conductor Wafer Dicing The specific
utility of t tmsvalent bondsh oBmersiorapplicanes ofishenapero alivafenghe appssinkimg eval uat ed

by stretching a_.sanple of tape, approxi el 00, nm sqgpar over a 142 mm
hsi de i ane annl&lsycw?g"'faaserz'wsr“ém% t Faﬂekv_ ’Aﬁ‘g%w_ ?‘“WF?&I and)
25 and 10cki agy & N®rdiefGly 4P WbnBdel ! E¥ayiid It BC lindabfihiort el AESrpBFa20! | Shed)
uncircuitized srlicon wgfer havi ng the app); oxi mate di nensions of 51 nmm x

51 nm and a inko tHerbaskbonk of thenovpolyater bacepelymyrizstion edthanoridneers Arand 8hed fil m

to avoid capturing air between the W%_f er, and the filmA 2.2 kg.rubber
rol ler wes rthioughdhe eihwiepicupsatyration. dipat is.dbe crosslinkingunciiopalsy oEihsi e air

pockets. Twe r. f t ' LLLegn ekyiedili, Was di ced
using a Di scégpwhgés{'i 1\?/391%!3 %%&I?EC@Q%*Q@RE%Q&V% @&B%U? g'rtréa&tki c dicing saw
(Model No. Défgsstikimgfagtritedrevdisdiosad i BS) PAB®os2@309 20W(Heibasnhavi ng a 51. 4
nm out si de di ameter and a thickness of 0.050 nm). The dicing saw was run at
a rabg of 25443%P2ékellen).agd 2.30%:%° (Rabw et al) Preferablyomoneeerdd 10902 z(

PCT/ BS99/ 0321 _|. - per .Sq ' ' ] -siLicon wafer
nto i e moabopilt pHSoBRirR HeeR AL, LotalenpBRirt 10 Gu3iipiel Bftition

centers fthe (&g pradintiohhtving a Waveletigthwiabath @50 ndfénéters teabdutsione. The nunber
of die washed of F the tape during the wafer dicing process was recorded. 5
G ossary Var hEemesers) 63uses thgcopalymey tgrossink h Mare preferbly. reenamar&sisthe

Acryiic aci 0/ TS DR BATE ek hifan of ) gl Gndfhcdies
p- Acryl oxy- besmpain omizh(iavthe bxdied sfake)i8 Capable GPabstrabii bvdrdgenoEaclPdf) t - BA -

t-butyl acrylate (available from Al drich Chem cal Conpany, Inc., M]|waukee,
W) DAROCUR these monomegrs|(Céang) Clgp,gtq)frgﬁ-fngagy polymerizable monomer capable of

2- hydr oxys 2- -1~ - Nz e ail able.f | ha- el

Cor por at Fon) CoBR AR R rioBRRRR A Mot BT CfyndiRs Byl sfinkie

(avai | abl e f agetsleancieaised ftomakd the ionprdsure SQNIELK adHedive BIDRE prestnt6- hexanedi ol
diacrylate (available from UCB Chem cals Corp., Augustana, SC) 20 HPA - an
i soneric m xinyeeiasr Breferablys manesisy C daes ppeinelude g ugsthand agyiate brspuseacr vl at e
avail able a YL . 4.3 [0) 0 as hi | adel.phi a, PA) | BOA -
I(sobornyl ac?lg/ Ate #%négi'%f"é%l'ee% F%ngﬁoggcﬁe sfﬂe@ "d‘)’?fgb 380, Ne\)/v York) NY)

| GEPAL CA- 897 - a0ty ifabnidnicydrofsfifikihg alonemet Ale dndndideACll Ri3ta (avai l abl e

from Rhone- Poul enc, Cranbury, NJ).
20  polyfunctional acrylic crosslinking monomer that preferably has an average of less

than about 12 atoms in the chain between acrylic groups The term
“polyfunctional” as used herein refers to crosslinking agents that possess two or
more free radically polymerizable ethylenically unsaturated groups. Examples of
this type of monomer C1 include, but are not limited to, trimethylolpropane
25  nacrylate, 1,6-hexanediol diacrylate, pentaerythritol tetraacrylate, 1,2-ethylene
glycol diacrylate, dodecyl diacrylate, and the diacrylate of ethylene oxide modified
bisphenol A. Combinations of acrylic crosslinking monomers can be used to make
the nonpressure sensitive adhesive of the present invention
Another type of nonionic crosslinking monomer (i ., monomer C2) is an
30  olefinically unsaturated compound that is copolymerized with monomers A and B
and generates free radicals in the polymer backbone upon irradiation of the polymer.
Exampies of such a monomer include an acrylated benzophenone as described in

U.S Pat. No 4,737,559 (Kellen et al ), p-acryloxy-benzophenone, which is



25 1 OA - Isooctyl acrylate IRGACURE 819 - a solid photoinitiatory4 SEP 200

-(di (2, 4,6-trinethyl benzoyl ) phenyl phosphi ne oxi de) (available from

Ci ba- Gei gywegpmesogu2t y Cheni cal s Cor poratit®n, Tatrytown, NY) [POTESPMI3EPO - a

solid photoinitiator (available from BASF, Parsippany, NJ) 30 2- MBA -

- 2-methyl butyl acrylate PEOM - net hoxy-capped poiy(ethyl ene glycol) 550

monomet hacr yk\ailsbl( fromi Santzineer LonERNEFEXomdM. real momowerd described ght'. Sof 550,

from Sartoner SEP 2002‘3\0 99I 50902 ~7
P

PCT/ US99/ 032Rat. bE B, O%pél {)fpeqhméh@)wvs}@ng P‘er‘?‘é'iﬁﬁ‘thh%{b'@ﬁ’

2- (phenoxy) e tge, NJ)
PURELAST saei’&}&'z’a‘%?’%}l g‘?&? éﬁﬁ%@eﬁgﬂ%ﬁ?wﬁmgﬁ e‘; ?}gngf N;:/irrer
Systenms) O | gnsthacrfidynietiyiEie)-carbodiifids; axﬂitp-mlbhybemwénoaaerSaﬁhﬁe
(availabl e from National Starch Chenical .,.. Bri dgewat.er MPTA -
tri met hyl%l pNepaAee.279 6Raby e ak) gt Lomimns - @dFSCBFWSU@B !ﬂoief)@sﬂ or ati on.

(avar | abi e AMERGEh EbstinRok NEERLe Rl 4 el offinfh “‘(*ﬁé*@?*’ @ in

the fol | ow ngyded@nmlmhwplrommuaﬁe)pmexg]l}mgn (annghﬁms(z-mmwmpt@eﬁ-he
nearest tenth of a gram 1 S Exanp waf er processing tape according to

the inventi oirom)érrm%voaé!ap% TW'F@P?@W%@“H’&M&OT"PAUM which. 18 theyp }I\B.S
db
Dbttt bt y ok Sate? 8 fle ety dyiht syl en Bhbepl Howillacl @76 31

of a 2S%esol fiintwdnality' Gpmbinatienssiisutietrosshinkiig Gtonofhers diBde usstto2fak8 tHb gr am
of DARCCUR 1 | 73 photoinitiator The jar was capped and a nitrogen source

pl aced into eonolymer Ofi the RresesLgNeioNol e in the cap After purging wit h

nitrogen for ten morag}ng& ANS e We sW&lag\?%tst@PﬂéJ%?g cﬁ?&ﬁﬁﬁm‘%&? vl vani a

ultraviolet (L1V) Trradiation usmg

Model F15T8I RéipgiéssurdRensitiva adliésive groperties definéd dBvive.Cand\desithdlel properiiesCosi ty
of about 1000 25 centi poi se was, obtai ned. The nitrogen purge and

irradiati on with sesppario gikesion: slaieendaGyating @Jara;tmcson theyExE] pOTEENg

blacing Lhe. BHTAJTEEBL, fud AEndihafute gk KPndRE e pOE LT RC o

give a base AdrprdssurdRuisitivieadResive cgfnqnssmﬁ of ke gresee inyéndpn imarfoudtsXF | i ter
glass jar were added S.4 grans of dinethyl acrylam de (DMA) and 7.7 grans

of 30 hexane#ot 6BPaBs 1A ﬂ’(%“ 8+ Py Oﬁlﬁ@éﬂéﬂ% andhabputi 19 B@}'é&‘ﬁé‘bo‘!iﬁohand f or

Comost t1 on Bt B Per R, WEmbESHeS sk BPimats 008 ©

70 parts to about 85 parts of monomer A and about 10 parts to about 20 parts

20 monomer B. All parts referred to herein are by weight unless otherwise specified.

The sum of monomer A, monomer B, and monomer C is 100 parts by weight.
Monomer C (i.e., the nonionic crosslinking agent) is used in an effective

amount, by which is meant an amount that is sufficient to cause crosslinking of the
adhesive to provide the desired final adhesion properties to the substrate of interest

25  prior to application of the tape to a wafer. An insufficient amount of crosslinking
agent may cause ineffective curing of the adhesive composition such that the
adhesion still remains too high and/or the cutting characteristics are undesirable,
while excess crosslinking agent may also result in undesirable adhesion and/or
cutting characteristics If the crosslinking agent is an acrylic monomer, it is

30  preferably used in an amount of about 5 parts to about 30 parts, and more
preferably, about 10 parts to about 20 parts, based on the total amount of
monomers. If the crosslinking agent is an olefinically unsaturated, copolymerizable

photoreactive compound which, in the excited state, is capable of abstracting



2 4 SEP 2002 WD 99/50902 28 PCTNS99/ 03211 The final syrup was czog?gpﬂ 0
-between a 50 0 pmthick optical evade pol yethyl ene terephthal ate ET)"
cover fil mwoogsopezal grade” refers to ajgil mhaving a haze VRITASI90331d
greater than about 1.8~0) (on the bottom) and a 90 ~tmthick, corona
“treated pol ypropyl ene backing film (avail able from Arerican Profol) Inc.,
Cedar Rapi ds hydrAger @ris prefeérably Lseg ia ak ainbent@f @abeln ddparowt dbogt $0 parntoand The

kni fe was | ocked in p?sition to maintain a fixed gap which was set at 38 ~m
greater thanmoRePEEERINnAROY] PAThESEDOY S paEs bxuyerghy Eéseér%'l Perpnspfthe
resulting co I was then cured by passing it through a 9 1 neter
|l ong Wi rrad?‘]zsit f|jr(r3((r;(1 C a%gltn@mhavi ng bul bs nounted in the top which had a
spectral output fSomrsd@lynimcompoddidnfin crissinkikg agenEnionanacaylicopdlymer Ther e
were four_general zones within the chanber. In zone 1, which represented
about one3 quaRPELo Wse op @avaler prpvidssifeguate adhesion of theitaps oy the wakersBILASE nt was

| 5.5C and t he, bul . 1 i Sity. of L VWALt s/ centi neter
in zones ?- 4‘3?qgcggsn%bﬁieg?xﬁféosgg{%fﬂh@ i S’@'@C?raﬁgdlg?ﬁﬁ){qrn. ensity was set
at 6 0 nmilliYahdsnhaaet gy ¢ ditiegWelhisip @Eebntrasiab @ébnidndiofiflavaferg 15 station
and irradiation chanber was 1 5 neters/mnute which resulted in a total

nmeasur ed enepEpeesiingdaresihat ugoblepds ofiapadhesive copelymer of mogomensanand Bnsti t ut e

of Standards .and. Techn i After iLrradiatipn fr the top
(pol ypr opyl ety xemie: "h 880 s Shalbius s penber. G BB MR ROV of P
pol ypr opyb englends ﬁuragpiiedcw @sedfer Fﬁﬁe@ech, Q68 MRnGRIBP BStenicval #bmahOWafed8 ~tmin
20 thickness) and a PET cover filmwas obtained After renoval of the PET

cover film tmdidteho Rplymenzstitthird menomgrinform sy insemengtrajingenverkiafi ty, and
cutting characteristi i ve The, results ar resented in
Tabl e | bel o?ﬁe ‘?Fé’é’@“s?géf:??r‘é‘ﬁ?s‘?’g? Qﬁggggggﬁ%ﬁ%%ﬁg?\eo onﬁﬁ'&%l ﬁéhﬁ)ﬁer e prepared
as follows. Trierpbaeiating Hétworic BAIedided Q0hesRS, herbedlidiehierdwafestd b&on coat ed
PET liner and a 25 urethane rel ease coated PET |iner, each about 51 |tm

t hi ck, usi ng remeveds Bygoearperaung » arossigkiog agens intaithehcapolyaper of manamerstA about

254 ~tm Thi s sandw ch constructd on was thep expos to i rradiation using
Four 15 Vet 20 Bt nEmiari Qraff ko RB LI ERGEadob st Aosf PRSP 1 nut oc
to give a totgéingrrédy dosage of about 2510 mlliJoul es/centineter'  The
resul ting cured, crossiinked adhesive was used, after 30 renoval of the PET
liners, to prepar &olymecizsronoiimanomess 4B andicremlinker Gothuform, the copalyrgere P

P

2002 WD 99/ 50902, .PCT/ US99/ 03211 29 ple 2 A waf [ .
prepared and “é%l P RESHEE RFPIEE Eﬁ%g%ﬁ g%?%s“\flovawef{tﬂgi’%gg%iﬁl‘%gﬂé'ﬁ = e

nodi fi cat i ongypidfly Rareiet Susysingxheisal BRGLy, eReiton-bés PaditRN ulkraVBft 7. 1 grans
AA, 0.84 gramof a solution of 5%carbon 5 tetrabromde in 2-MBA, and 0. 08
gr am DA Rradiation, gnforhe fike- tSugh @plymegzation sap e fecilitated bypa welymesigaiion | . 01
grans LUCERI N.. 0.t . 26. 6 ans_.of to. give the base
Qi up. o s uasoh SHRRLaR ot AP o B tor ShaRin st e TR hy ol
propane tri agiyd Witk eithel/Brleforrddoctiys @F babBslinking Raént$ WHéPeal Adri@! mithedtPagl tion
of 2- MBA. AA: DVA. TMPTA/ 73 4. 14'9 éwt%. The Tinal 10 syrup was coated and
i rradi at ed adypieally onlyaged witEshepreterred glaseqficrodsinkinghageptsodfened td above

meters/ m nute_an he total. nmeasured .ener dasage .was,| 531 .

11 Joul 66 8N G PRt EXFRRIR of Rl i 54 aner, Bike nonbiied o
cured, cpesslpHensbimelhesisuch S5EAGS N metyl bRbCATATR Az is%@?&ﬂyl etfe™ Was
obtained. The test results on the resul'ting wafer processing tape are shown

in Tabl e 1 13ubstuted bergoin etlersesuch s enissi mythyhetbernabsptusethacetophenones al uat ed
as described | Ex,an,;‘r'%le ish the follow ng nodifications, The prem
syrup vvals macf:gc &y %%%Vy@%' hen -CR}BB\},‘e"\éM%e.' g"‘éF"’gllﬁﬁtluiﬁdlt%l%',‘%k?tggrsﬁﬁb?slﬁyr

butyl acryl arg-gleth{TNVBAiroRypehisshenenVExaRpdl s6QIniR cially hiilaBeMBA) , and 0 07
gram DAROCUR 1 | 73 photoinitiator. To this prem x syrup was added 0.78 gram

addi ti onal DARCOURIaArE Qs IBGACVRES 9tand PAROCHB 1H33ebusth ftgm HDDA (6 8
Lramns) c iped with 45, r ang,, of r.up vi de a final
Syrup h:@?ngﬁg%giﬁﬁx\gof?'oﬁé&q‘% N dﬁWﬁT%ff%bm arsipREnY i nal
syrup was CoaNEEaRfplesof AliaBle@Hernil hniatfts Mciude buk reﬁi@miﬁg]to,eﬁ@@ﬂ&est he web
speed was 1.7 nmeters/mnute and the total neasured energy dosage was | 531
m | |i Joul es/ ceeh asrhibeszayl phitogieudilausyl perdxidal methplreviyd keiong peapdde) avherg a
cured, crossl,inked adhesi ve.conposition,thickness of _.about 38 pm was

obt ai ned. Thé’y?'@gfroﬁ‘%%&%?%ﬁxqﬁ’ér‘?"é@’tﬁ?ﬁbf’?ﬁe*\ﬁéﬁ‘@ﬁ B 2ee#5ing tape are shown
in Table 1 30 Exanple 4




A waf er processing tape was prepared and eval uated as described ZA Séfawﬁzl e
- with the follow ng nodifications The prem x syrup was made usi ng 2 4
SEP 2002 Wwo%hAs®en2 3~ PC'TI US99l 032111416 9 grans pol yet hyPCEHESHH3EH)
nono- et hacryl ate fPEOM), 0 Z3 gramof a 25ro carbon tetrabrom de sol ution
‘m=-MBA, and 0 06 Lram DAROCCUR 1 173 photoinitiator To the prem x syrup was
added 1 4 gr &issisébutizBhitdildPahdhimitel pericnadane Exachpleb@f Cogimraialiviailablgi ve t he
base syrup FDA (7.5 grans), 5 was conbhined with 39.5 grans of the base syrup
to provide athermalingigtanpingluds NGZO 8 HRBAERES Qreapicentindnic. BA- #8d 42: 16
(WM-9%. The fi y | i dagcrd.hed in Example 1
except the t&@r@éggBgﬁﬁé?%bg@%e%g&l%g&%ﬁﬁ ?(%ul-]:aﬁs%/centi met er”

(M ST uni ts) .poRmsiz@tfonQhi€iares Biuded ininanivuvt effective ty fadilitaté poigmeritatidnadhesi ve
conposition thickness of about 38 pm was obtained 10 The test results on
t he resul i nghevmpaomess oReeferablyy the,prlymerzatinn iptiater Fasedsin 2nrmenp) of abopt waf er

Phe tor | oui nd AT i BLEP50 B8y Rels AL WBG°G 2 o8 o by i R 1
2-MBA, 2.8 gr@t,%secp@,ﬂﬁo am¥0P thea oAb Hofiembocont&dt r abr om de sol ution in
0

2-MBA. and O gram DA R 1173 photoinitiator To the prem x syrup was
added 0.84 gram LUGEPRqparpslipking agent hasthesh used] the qgetedadimave cande48. 2 grans

' h : . boed wi
of the base. Speist 28 SiyRoléh dlfen bifine 8 HATEknalf RE S55LR 588 b tpiaBpiicacd, 50 ™
MBA: AA: DIYB: PREIM THeDAdidS: dnerty 4P thiSprefetred Parigdlofivavéiendth Retuired td/Brov@imk coat ed

and irradi ated as described in Exanple, 1 except the total neasured energy

dosage was 17@oadhesive isabowss08 anillijamiasism” tq abausT, SORimillijoylesigni eandmoreessi ng
t ape havi ng red, crosshnke hesive c osiqt.i gn t hi ckness of about 38
pm was obt ai %é%gnﬁeat}oggf&dr]@@g?lgggﬂ P ﬁgo'l’tgés@l Tﬁlﬂﬁaﬁﬁ?’gr processi ng tape
are shown in Tabl ghéd%opolyhaBPiiRe festnini@iion cAFBS pieparel P VaAGylIFEpar ed and
eval uated as described in Exanple 1 with the foll ow ng nodifications The

prem x syr up teahsigHes evhiphimay Gganaygiog inghmsolvortran,ehpin srapsfenagents{es..( HPA), 0
Lo Srem 95,3 Gl SR A TP R R S
LUCERI N TPO pbgfoptiiietpoBirifikatiod-ifitiators A preferred solvent-free polymerization
method for preparing a copolymer using monomers A, B, and C is disclosed in U.S.
Pat. No. 4,379,201 (Heilmann et al.) Initially, a mixture of monomers A and B is
polymerized with a portion of a photoinitiator by exposing the mixture to UV
20 radiation in an inert environment for a time sufficient to form a coatable base syrup,
and subsequently adding monomer C and the remainder of the photoinitiator This
final syrup containing monomer C (e.g., having a Brookfield viscosity of about 100
centipoise to about 6000 centipoise at 23°C, as measured with a No. 4 LTV spindle,
at 60 revolutions per minute) is then coated onto a substrate, such as a permanent
25  backing. Once the syrup is coated onto a permanent backing, further
polymerization and crosslinking is typically carried out in an inert environment (i.e.,
an environment that is nonreactive with the monomer mixture). Suitable inert
environments include nitrogen, carbon dioxide, helium, and argon, which exclude
oxygen. A sufficiently inert atmosphere can be achieved by covering a layer of the
30  photoactive syrup with a polymeric film, such as polvethylene terephthalate (PET)
film, that is transparent to UV radiation or e-beam and irradiating through the film

in air.



grans DVMA) and 57.6 grans PEOM to give the base syrup HDDA (9.2 pe&FeNn 2
-4 SEP Z002 WO 991 50902 3 | PCTNS99/ 03211 was conbined with 45 7 grans of

t he base sywoipordogo2pr ovi de a final syrup 2tavi ng a conpositi onP@F/US99/03211
PEOM HPA: DVA~HDDA/ 40 10 30.20 (wt-9% The final syrup was coated and

-irradi ated as described in Exanple 1 except the total neasured energy
dosage was 1795 mil prefeonet sslucen polysesratiqniNh&hod fiort prepatinaafcepoiymecesss ng 5
tape having a cured) crossljnked adhesiv onposi_tigon thickness of about 38
um was obt ai MRIACINKES %e%tanﬁiég’u’lstdé“@ﬁe‘{'r'i‘e[-’%e%mm%é ff’ér]r} et ahly tape are

h i ble. 1. 0 | d
oval uat od as Stisgs TR fr uck prfodt i pRBRERBID foRBERE BBRRARER )
prem x syrup sadh dsbeffenk] toluehd, xglene, (lonhhl NeXanésn Oyclotekig:, b hekiBdlester5% (W W)

DAROCUR 1 | 73 photoinitiator. To 72.8 granms of the prem x syrup was added
18. 2 grans ofalcohelnsthersiang misures|thareof/ %?@EAW@E@UEWCMMYB#&QH . 55%

DAROCUR 1173 (wW.w based a i-n i ght @f, pren X Svr

PhoeR) o o veidtio SREESr & of R PR Reudd iR b R intBfirerdaials ARE,
grams of the sb@aser sy bLihe tiferaONitideor 2 Whetthe polyridribaion tgins Ghepdsdiidepn Of

| CA: PhOEA: HDDA/ 70 17.13 (W% The final syrup was coated and irradi ated as

descri bed i n ofshermonomer ayuxwpt andwhogeyelepantdthggemaingerafiths wemal initatehd t he
total neasured,ener dosage was, 4531, 20 m |1 i Joul esl centi neter | ST

uni 1) A vt T8 SpEuCR 39 ik, ARy R R SRR AT R Rt

conposi tijgn loRtEKBRkMg@hd AROsHlvenBeart 58 mve@b$bnmraxma~itra@ﬁwﬁwhea_ on the
resulting wafer processing tape are shown in Table 1. Exanple 8 25 A wafer

processi ng tape wdslappxgolmetizanen wedbd dercpreparingaseapolymer uainEmorpmers7 wit h

he foll ow difi l,.on, L.ned, Wit h 46.
of “the base Jyadtd 53gt §60awaan D Shet b b W T (CRRR oL Fhp il O
| GA. PhCEA: HDQ’%t@)@erEfﬂsiég pOlymiRizAtidnts Yrnbldut bge&msmg]gnnmeﬁm B,da7rﬁlnd

irradi ated as describ in Exanpl e 1 except the web“speed was 1

met er sl mi nut €236n aledphilienerdonit free caslicabihitenen, gyatet paaizenamenid sﬂﬁﬁz_nt

O e Bl St e A 50 oy S5 HBs B0 °

PGT/ US99/ 032 }}4ige polymerization, typically done using heat, while agitating the emuision under
an inert atmosphere. After polymerization the latex can be coated onto a solid
substrate and dried, typically at a temperature of at least about 65°C If necessary,
water can be added or removed to reach an appropriate coating viscosity.

20 Certain of the copolymers of acrylic functional monomers useful in the
invention may have inherent levels of adhesion that are either too low or too high
for maximum utility in wafer processing applications In addition, certain of the
copolymers of acrylic functional monomers may insufficiently wet the substrate
surface to be bonded, may form a low quality coating, may be difficult to coat, or a

25  combination thereof, for best utility in wafer processing applications. Accordingly,
the adhesive compositions of the invention may further and optionally comprise an
adhesion modifier such as a tackifying resin or a liquid rubber to increase the
inherent adhesion, wetting ability, or coatability of the copolymer of acrylic
functional monomers. These may be copolymerizable with one or more of

30 monomers A, B, and C. Minor amounts of various other additives can also be
included in the adhesive compositions. Such additives include piginents, dyes,
plasticizers, fillers, stabilizers, ultraviolet absorbers, antioxidants, processing oils,

surfactants, and the like The amount of each additive used can vary depending on



t hi ckness of about 38 pmwas obtained The test results on the regdlSEPrH!
-waf er processing tape are shown in Table 1. Exanple 9 5 A wafer processing
t ape was prejegemdooand eval uated as descrijbed in Exanpl e 1 wi POTRISE9/03211

foll owi ng nodifications. The prem x syrup was made using | 13.1 gramnms | QA
"28.8 grans isobornyl acrylate (1BOA), and 0.07 gram DAROCUR 1173

phot oi ni ti at othe fikal préperiysaiesireds \Preferablgshasdeled, the ABnmresor sedsiiive athadivéAROCUR
1 173 photoinitiator to.give the base syruyp. HDDA (5.4 10 grans) was

conbi ned wi t hCQS“ES’.S“‘B“b?fdg% PEggent H@%@@f@ﬂ%ﬁbﬁmeﬂ»&rm%@dwmf Ht 2y r up
havi ng a conppsi.t,l | .QA. | BOA" . =9 1 yrup was
coated and ir{rr?"gléllk'g?at(8 gﬁ’%&”%éh’%ﬁ“@x@@lﬁ%&%@?é%eﬁei‘&t}gb‘fﬂé‘ggéé‘ was 1.7
met er s/ mi nut epravide efitantet wilityrinasafergrocssing ypplieangr, ihesval&rIrocessing

mlliJdoul eslcentinmeter'’ (KIﬁT uni ts), .A wafer processing tape having a
cured, 15 3cr o@Bes shRwd bs gsaeatially freg phiodiciimpHnties Batrould BigraBonio 2@ pm was

obt ai ned The fesjt.. t . Sk N9 waf er processing tape are shown
in Table 1 TAl T%'Tﬁﬁégﬂﬁpllﬁe%guec{nniuﬁem on'l'(el iw 0 Days 7 Days Dwel |

Dvel | Peel abl e ( YesTHe dda)FBAtsmpitiolsof the Nogseidvdndvbh atdylthén/Ddapplied o

(Pascal s) 11 43169YesNo++++5. 0 x | 06296236YesNo++++1. 7 x 1034884YesNo+++2. 8 X
106451 ~73Yesthepermanens backingbya vanesyspireating methpds inzRidinediife coatingy
10788YesNo+1. +1 7 172 YesNo++]1. 7. anpl e 10
A vl o pr oce e e SRR drvolerte  ink e Coneghion ikigéR a dol
preparingoa Slsthérodtiedal ¥ i@hiperatori(e.8g abost 659G fatabiolit PI0°C) BAd m&IeQé.Tg(.PET)
backi ng) and exposing the coated polyner to irradiation Mre specifically,
85 parts by wievematmiapigs 1q almub apg kous) so.dsitgiprovidean gdhesive 1apat dhethighmess 204 by
wei eht (based o~ : PCT/ 9/ 03211 33 {h nmbi ned
wel ght of rpeiietayerchaSEEIERAS U9 oXa SRICHE BT ofaBRy oo ab Shveller

0. 35% by wei giindfedaniens (e.&.1gboRo DD Mittonsp dthbug forRAferigriBding protdsseBP) of
VAZO 64 thermal initiator and et hgl acetate were charged into a bottle to
gi ve a 25% so¥ abesvaabiskness ghabphb2hsmtpabauisOGumps mormprefepted: whild an o 5

wat er bath at : r | the m xtu to cool to room
t enper at ulrse, (ﬁ]gg‘r’%@L éﬁ%%%@f/ﬁ‘%ﬁ‘ﬁ’s‘ﬁhk’ﬁ‘mbgv& “b%[F%‘&“iaﬁ‘Fé%%%O 0 pmthick
optical gradeemiidyddiih mabadicingpracegsepul | ed t hrough a kni fe-over-bed coating
station by hand. The gap between knife and bed was set to be 254 pm greater
than t he thi cknessOpse theadhesivg compositioa has eascsubstantialiy fullyrqused and r oom

ai 1 oven sot 3psRRlan e B RRer LR 1, B St e A g

air oven set _ I'S coate
ni trogen i ner{apé may,'optiondllypbe protected with a temporary, removable release liner (i.e.,

20  protective liner) such as a polyolefin (e.g., polyethylene or polypropylene) or
polyester (e.g., polyethylene terephthalate) film, or a plastic fitm. Such films may be
treated with a release material such as silicones, waxes, fluorocarbons, and the like.
Only after the adhesive composition has been substantially fully cured and
crossiinked such that there is substantially no unsaturation are the adhesive tapes of

25  the invention applied to a wafer for processing (grinding and/or dicing).

The invention will be more fully appreciated with reference to the following
non-limiting examples The examples were evaluated with respect to certain test
methods which are described below All dimensions given in the test methods and

the examples are nominal dimensions
30



chanber, having a Il ength of about 2 4 neters and equi pped with ;MEFq?gi]um
-pressure nercury bul bs, at a speed of about 4.8 neters/ m nute. a
measur ed engogyswosage of about 6?5 m|l4Joul es/ centineterz p&ir&BventIs)
was applied to the 15 exposed polymer side. Upon irradiation a wafer
“processing tape having a backing filmof PET and a cured) crosslinked
adhesi ve conposition of about 70 pmTésk Méemsds was obt ai ned. The conposition
of the adhesive was HPAaBA  ABP/ 83 15.2 (wt9% The tape was eval uated for
peel adhesion, pedegbAdhesion and cuttl ng characteristics as described above

with the fol lown i.cation. conduct or fer
naving a pol yi m o2 BaPeS »ehentine! st el Shea S TR o T o

" Sem conduct QnciY¥uirided ¥ & A Bibuir J)’A@érrﬁWBi pieséht loftheédurfaé) ihd\Btri Silibgy done
The peel adhesion value reported is an average of six nmeasurenments The

resul ts afe pnesaldest aafériatiaplaghizkagss cﬁvalthQ mqm eAdmsnAnwm'S@Nalpmd;essu ng
tape accordin nve tia i ner | atex,
coating and fW@sthi‘ F\W %&‘9%‘&?%’?8?'% B%t%‘i’i"gbﬁ dﬂgﬁd‘g lé“%ﬁe coat ed
pol ymer to i rgradt alsi #Ap owwa&rfpp&(ebgmﬁcﬁ&mea rigaibbst 120 MRS MmYBihe 10
parts by weight isobornyl acrylate ( 4 parts by wei ?ht of the 30

met hacr yl ami dest Sunfaeei JMItegrsmmwmwermnhdthmme by relligg it dawnNath

5, 506, 279 (Cal 5] F ? nmbi.ned
e ot 2 o (5 bRk bR RIS oSt b SR
sur f act anp, améiwgfeﬁgao*exss 'Qg@wﬁméﬁé Rét thdied meHRdiAtey) orRIGE S welr 2VBA,
| BOA and 2 4 SEP /50902 PCT/ US99/ 03211 34 photoinitiator) of

di | auryl per @3PCepd &0fd reBrvehemisitp (RH forrd perbdveditiore specifiedioithe neuhples al
liter hormgenl ;l nﬁ m xer (Waning Bl ender 700, Wani ng Conpany, New Hartford,
CT), purged V& }trogen at arate of 1 literImnute for three mnutes and

then honogeni zed Next) 1AOsRE S &ﬁrse&rﬂbﬂh'ﬁélsdom th@ﬁdﬂélbﬁ%s%ﬁﬂéﬁoﬁ was

vansferred to a 2 liter flask fitted with an agitator, a condense
t her nocoupl e,a SlipePest Testqd\dadelﬁeb@%i}ﬁl\wmdhemm tesieo (IMASSUne, Acgoril, whi | e

heating tqQ 6QC. jrri was co out, .t he i on descri bed
bel ow. Th‘g m%bsthﬂg%lg%ﬁ?"ﬁt@?%@yg Cg'ﬁ “ﬁ#“&(@?gégmw@“ﬁccur red)
at whi ch timetpg) mgwahaxah@da&v&%h%tn@aﬂo%@@mran‘ﬁa gﬁ th xture all owed
to cool to 60C. 10 The ernal heat source was reapplied and the

t enper at ur e ncmeuized gudacecif@hd wafep ngpd:mrthataﬁ temtactiwiththe karriege andnal heat
source was renpv mxtyre allowed to cool to a room

t enper at ur e ﬁ‘[eégedf?qyf)@‘ﬁf FI8R T BSoN e 10y Santacs! ﬁé“&%ﬁg&“ﬁrﬁeﬁégd%@érved) a

pol ynmer | at ewﬁ&wra&sang%%%se@t asokﬁtdcﬁe/@!o Mt aéi%{pomést&&tt%m%@nsoﬁ The
pol ymer |atex was poured onto a 50.0 umthick optical grade PET f

backi ng 20d panditkeckestistrinivyhs pedied fremshesublstratecp ab angle of H0°@nd layathmﬁ dO The gap

bet ween kni fe and ween abo 76. pm and 10l reater
Phan the ©hi ceRuBeeSiminRe (Elen/shphdsy An yetan oo IIies ke s Aygiedy

Surace v cagRrBpellit HRS Al @in Riich bRl fim: 30 HROC EPut . ™"
l'i ner f | m hesepargte anezsurements weremade be tiwetest strip and the values reported are an
average of the four measurements The values reported have been rounded to the
25  nearest whole number
Tapes used in the grinding process of semiconductor wafers should exhibit
some measurable adhesion level. Peel adhesion values should be about 5 gliw to
about 500 gliw, and more preferably, about 20 gliw to about 300 gliw, to promote
wide acceptance of the wafer processing tapes in the semiconductor wafer
30  manufacturing industry Preferably, the adhesive composition shows acceptable
adhesion build over time; that is, it exhibits a final adhesion value that is still within

these ranges.



agent on one side (as described in U S Pat. No. 5,290,615 (Tus gLS% ﬁ@]?al )
.in order to protect the adhesive coating until it was irradi ated. li)'

rel ease trwotwdomede was pl aced facing i3nward so that it waBCTASEMIRHCt
with the polymer. Upon renoval of the release liner the uncrosslinked
-adhesi ve on the PET backi ng was 25 passed through a nitrogen inerted

i rradi ati on SehwgdnductohWaferptainingngt h of about 2.4 neters and equi pped with
t hree nedi um pressure rc ul bs) at a speed of about. 18. 3

et or s/ mnut e A WECEIeRRLE Ve et e afheR fo e palhine o |

m 11i loul es/galbh MR G WafbtHaVing i dxpbsetitsiredip Bhttédf ol EreBAbd Rtk pBRARIde 2dhesi ve
side. After 1rradiation the rélease liner was reapplied to thé now

crossl i nked redines bresidewanealursedoinfthe followingi mann80 A semicondystarsdiseen ng t ape

having a_backing filmof PET, a cured, cross|jnke dhesive ¢ osition
t hi ckness ofwaﬁﬂgﬂf’m&?‘“Meraﬂac‘?%?’%%gﬁdﬂ PRIAP é’“db?ﬂﬁ‘&?‘ﬁ?‘gﬁ‘fﬁof t he

SEP 2002 VOXES MO0 EPIeaRn D a Tt T Mol of RCRARBIED le
10 wi th the JCahipswapplisdrsnch fhat tel exposed aurfages foresdnping lwerelbethipolyimide ues are an

average of two test nmeasurenents. The results are presented in Table 2
bel ow 5 ExariBfl €lesomc GEutry Biatrciatss Was) MiRsd Sleap pathdsarionanol daed WiRgt i on was

provi ded by ' I . | A 1 with the
Por | ow g & iiLgaEet it il difnide i i gh S banb iR ey 11 0 L)
wei ght 11BOA inveatio. Bheprapé svabudhesedjtot thesilitdrewafet bymllgar 8ownledthwne bf onal

phot ocr ossl i nker desg¢ribed in Exapple 10 11 were enpl oyed to give an
adhesi ve coﬁweaaﬁeaﬁ? Cji amﬁm%% eRber-conted rallsr and the exgesy The

resulting t | ibel bR il h W) r&,o(E,R tidd on
(irradiat edqgg%ngﬁoﬁgtk{a%g%ﬁeﬁ eeg%rbiegtbig%n lg?@gﬁrﬁ?géﬁlﬁg t |gﬁ§lrl1{éyss of about
8% am) was emalingpDelstisds The silicobedfet ovithiEkawafee plotessirg tapswhd themallowrdesent ed

in Table 2 below, 15 TABLE 2 2 Exahrrpl,e_PeeI Adhesion yliw) 0 Days 7 Days
Dunel | Dwel | PREWERRE2Yeand S0 Teiptig humidity (RH) for 7 days.

Cut t abi l,ict y1ON. T. £+~ + [ = eg++ Nl = Tested *
Dwel | = 13. 5 Days é%gﬁ%f'é o{%njeAua \%/aé%%r;g%r&(x)‘é ?a%’(sé i%eﬁgﬁg%é&v%"s l\!;por ’8’6‘a edin a
manner si M lmm, dmd deheereddasibie iflacdf the watawhecut afkd dhe idiell beriddspetified

nodi fications. The prem x syrup _was_ made using 178.1 granms 2-MBA, 9 4 grans
AA, 0.94 gr dnthsrexamplss by Amwieg 2 xed-blage,paprazqrinife geross the surfacg.ofi€  and 0. 09.

DAROCUR, Jed.7 it _ - o1
AT e e e L

of HDDA and rans grans of the
base syrup vemsclaskieadjfceR6 and panabél, I0RGACKIBE oBth S0anmvade centa tést saip byyr up
having a co osjtign gLWéNBA: AA: \.. HDDA/ 68 4 13. 1ﬁ5 %wt?g@ The final SyNp
was kni 8- c FHRENS 8015 @ Bap,razopi{ iy 3CROSS hhecuriacs ol 1o Mvalar RYRCEsRNg ate f I m

(obtained from Dile hdiPRMhiconductor wafer was then evaluated for staining and
peelability as described below.
A 50 mm wide by about 25 mm long strip of Nitto BT 3158 removal tape

(available from Nitto Denko Corp., Osaka, Japan) was attached to the leading edge

25  of'the center test strip (i.e., the edge positioned at the flat of the wafer) using hand
pressure. The removal tape/center test strip combination was pulled off by hand to
expose the polyimide coated surface of the wafer The entire exposed polyimide
coated wafer surface was optically examined under a magnification of at least 128X
using a Leica WILD M10 Zoom Stereomicroscope (Leica AG, Heerbrugg,

30 Swaitzerland) for changes in the optical density of the test surface. Changes in the

optical density of the test surface indicates the presence of staining



2 4 SEP 2002 WD 99150902 36 PCT/US99/03211 | ushi, Chiba. Japan)zqrgEqngmzand
.a 50 0 pmthick optical grade PET cover filmon the botton) and irradi ated
fromthe topooswsmons described in Exanploa 1 'except the web BREEESHNESII]L 5
nmetersl mnute and the total measured energy dosage was 1816
-mlliJoules/centinmeter' (I~TIST units). A wafer processing tape having a
cured, 5 croPetiabikeyd adhesi ve conposition thickness of about 58 ~tm was

obtai ned. After repoval aqf the PET cover film the tape.was eval yated for
use in a wafer di &hﬁ@eﬂ?bj@@sag the WRfEL RIOFESHE 13D 1as QuplipsRCRYBRBIeIAF or

Di ci ng" test ' : ' 3
DXC100 o S5t R ey RAR bS5k BRI e AL 662 e © 2
13b~ 1.3 x 2.nmn0al réiaoi ofithewentex amdpdide thst/Stipsf fedm Wafeee prepangd tas described

prepared in a manner similar to that described in Exanple 1 with_ the
f ol | owi ng> modh thec deMisRBIUCTOTW pter Maining ey Veleperwas considgregopeglable ifitt er gl ass
jar using 20 I , 8Bd BRRY r W@E}, 1
phot oi ni ti at (ggglg'f’gﬁtﬂé@érfg%n%e%&ruptémgre "gg’gée%&f% fg‘?@@g\hé e ,eQ .3 grans

of PUI t ELAST wig &4 adhésitleatsiglevisibib & theQinaided Biimanévedh thel GubistrarealSathpls gr ams
of | RGACURE 651 photoinitiator to give the clear) final syrup If the

acryl at ed ur ayerarested ejtherrimmediatelyiorcafier @ dwell timeeni x at an earlier stage, 20
gelation can occur as a result of inpurities This final syrup had a
conposi tion of | OA: 1BOA: H ~DA 566A17~ .1 19.2.3.9.4.8 (ww). The final
syrup wagoknifsad Quaabidinbetasn DabePd. O pm thick optical grade PET filmon
the bottomand a 50 0O um thi CE optical grade PET rel ease Iiner filmhaving
a silicone-urea rdhegyusinggbiractonstigras agvaler graesssies tapeafter beinglagplieBae. No 25

5,290,615 (Tysh e l..))..on the top,.and irradiated fromthe top side as
i ven' i exar eorangh sRitehliaBE e LiirE e iR fronaePishBaRe YER SHBea Tes 1. 68
net er s/ mi nut eval@itkd f RUS 10288 RAed RBENSAtendt whs il 10 BpafizE the Ritifg O
mlliWatts/centineter~, the zone tenperatures were 32C and the total

measur ed enercgpditiersAsscringd hewirs The hand cunabdlity characverisicyreprnetbelatasg A
vl o P 95 Sixafher %o HERGHIAI A8 oo 45 BRlarEhORThd MRS IRRRLNor OfROST 1 On

same test wafer was used for all the examples If there was debris visibly present

from the preced.ing test, it was wiped away using isopropanol and the wafer air
dried before applying a tape of the invention. A sample of the wafer processing
tape was applied to the test surface such that the tape covered the entire surface and

20  extended beyond its edges After application, the tape was pressed down onto the
wafer surface by hand, and finger pressure applied to the edges to ensure intimate
contact along the entire circumference The substrate with the wafer processing
tape on it was tested immediately The excess tape extending beyond the edges of
the test surface was cut away around the entire circumference by hand with a new

25 orused razor blade The blade was held against the edge of the surface at an angle
of about 15° from the normal direction (i.e, the perpendicular plane of the test
surface) and an angle of about 30° from a tangent line along the edge of the test
surface during the cutting process.

A rating of single plus (+), double plus (++), or triple plus (+++) was

30  assigned based on the length of the cut edge which was free of visible debris during
cutting. Tapes which exhibited no, or only slight, debris were assigned a rating of
triple plus (+++) and were deemed useful with either manual or automated methods

of cutting Tapes which exhibited a moderate amount of debris were assigned a
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.film the tape was evaluated forcuttability and peelabil~t~ The results are
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t he tendenc~~ of the waferprocessing tape to cause staining of a

-sem conduct or wafer having an exposedScircuit pattern overcoated with

pol yi m de r esatingaioubleplusi(tte) amiswere sleemedoubefl matheitherdmangpabér autemateghed waf er .
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Next , t he Haf epndijiens. Fapeachiansayatiated One PHIWRSAMPleSHRIG rumy USIRGIeIhe 2 anbi ent
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1- 2- 201 39 NA- C) 20acRBetbiridd Dy Afidlyzef RDAIR RhebdiiréelSéHes (Rhétndtdieel ( Model
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Waf er Staining" test nethod above The resultsare shown in Table 4 bel ow
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through a | bréaredt er ong Wirradiation chanber having bul bs nounted on
the top and bottom which had a spectral output from300 to 400 nm with a
maxi mum &P 5 351 run. There were seven general zones within the chanber. In
zones 1 and Gh., a.ed about 1 ?%of the total exposure tine, the
tenperature sép\é)!:rr@a“ T é\ﬁ@ra : nd the bul bs gave an average intensity of
1.2 m|liVattsl cemhenpécificinilitylofrhe eafer procesithel rapaaas lafdrdlicind ppeswasas 32. 2C
and the average bulb intensity was about 5.3 mlliWattsl centineterz. The
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processi ng t apptifg Giabevesi theWdaler anditke filgl | AdiNig Rbbérelérapadunalar was
eval uated as described in Conparative Exanple 1 except the third grinding
wheel was notthebasksideal tha tapene remese any passitbetio peckessa ki welvd kours afterst ai ni ng
was 7 days. I ol | ab bel.ow TABLE 4
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applications, and publications cited herein are 25 incorporated herein by
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art wi thout departing”from scope an t-of 1
be understood that this invention is not limted to the illustrative
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t ape corrprlwosw,gom pamanart bacl ong and 26 | ayer of a roct pr~PGa/Ga8¥1ve on
t he perrna~nt bacl ang: the nonpraatre aatsitive adheave co~ng a copol ytnas
-oonptisaftg at | east ozse of a fast copol y~ tnonoet hyl avn>iy unsat urated
monomer, at |a«f3@ ponmdsafer squaecianhl (m@poIcyttfursilica&dlafmrimotdicyhahsuymu egber: asued

nonorrer) and at | eagt one ol |xed onioni c a n e wha~d~

t he second rm-n%“mﬂ‘ éd}'"i"\‘arﬁgg'é’f’ﬁ’f at’el rﬂiﬂfﬁﬁtr‘e?‘grsa FEP\?’PPFS ‘&9!?0

having a homopplul isdi 200 R alf 456 e AlmbEBHSH W e of the
5nt nonoahyl eal (k%%}ﬁ/b unsatura’?ed noe~ orrem) an urta-h &#\Aﬁ{g I'n l-{%'B%save does
not produx a waftrsdieingptocessavmgeedardabt i cal datsrty of a wafer after the tape
~ applied to a airéce of the wafer and i n~noved. 2. The srm conduet or wafer
proc~i n8 fape according to claim1 whemaa the ronpra:vte sa~tive tdhssive

di sgtsn a storage nodul es at roomterrgﬂ{)g e of gteata than about 1.0 Xx
10s Pascal : and no than about 5.0 x 1 ascal :. 3. The sem conductor wafer

proc~ng tape accorviriogs kisbrévistions ave wsed ncihalfamcwt/mgeﬁarnplt:heThmnpra aue
sensi tive adhesive is subatam a~y fee of fugitive or mgratory conponens.
4. The semi coibbrexiaipnsaze defingd gecarding o thefellavwingsahadyle o any pr~evi vus
clai:a which exhibits an initial pod adhesion of about 5 gans per |inear
inch width to about 500 grarnS per liner inch width to a substrnte

conpri ai @ a ARt-orgic aswl (ewdileble firoanBASE, gmtppa f N3y ?i con) polyim de,
a~Ti can oxy~rid~ and ions thereof and a peel hesi on of about S granms per

l'i near inch vMPhptfbcrﬂ@éx:bergegh@paﬁ{san@blq frﬁr@asaniom Gemtpany.dtxter, el | i ng
t t t ] 5. Th
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copol yntri zemmbym;i cal ly unsaturated nononer has a honopol yner gl esa
t nasnon tenpe~we of no grnatc thaw about 0' C, the second capotynl aszed

monoet hyl er r i RAROEURd blduraliani¢ hotpimitiatey. Adwrwxyfamethyhdrmbpuylyprepagt ks s
transition ta n%%#ﬂ?bl??roﬁtqbgi‘}seﬁg c?r%r igﬂaﬁ%"@gd { opol ymel ~ed

noni on' sc CI’OSSI agen -1 AVENDED SHEET

t 20- 04- G000 -DMA - N, N-dimethyl acrylamide monoimer (available fromljarchlm Industfies;
IQ 110Dr di JaOf wBf Cr prDGGS511~ tapC i CCOr~1$ t0 irly pTCV ous US 009903211

n v cyNewarkoddy || . claim
V\/(’l d d d d
uhor e Resié,"r o DDA L6 HaSaet kB EO%Q#’@TW%WS@#*‘Eﬁ'"&%o g y' 2rr at ed

conpound, whi gligusiafa !9 aoc~ted state, is capable of abstraarag hydroger~
nerd mactura tha~eof . s
20  HPA - an isomeric mixture of 2-hydroxypropyi acrylate and 3-hydroxypropy!

acrylate (available as ROCRYL 430 from Rohm and Haas, Philadelphia, PA)
IBOA - Isobornyl acrylate (available from San Esters Corporation, New York, NY)
IGEPAL CA-897 - a nonionic, alkylphenol ethoxylated surfactant (available from
Rhone-Poulenc, Cranbury, NJ)

25 IOA - Isooctyl acrylate
IRGACURE 819 - a solid photoinitiator (di(2,4,6-trimethylbenzoyl)pheny!
phosphine oxide) (available from Ciba-Geigy Specialty Chemicals Corporation,
Tarrytown, NY)
LUCERIN TPO - a solid photoinitiator (available from BASF, Parsippany, NJ)

30 2-MBA - 2-methylbutyl acrylate
PEOM - methoxy-capped poly(ethylene glycol) 550 monomethacrylate (available as
CD 552, nominal molecular weight of 550, from Sartomer Company, Inc , Exton,
PA)
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MBA:AA:DMA:HDDA/72.1.11:16 (weight percent, wt-%)
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10% & ()- measured energy dosage of 1800 milliJoules/centimeter® (National Institute of
Standards and Technology (NIST) units) After irradiation from the top
(polypropylene) side, a wafer processing tape having a backing film of
polypropylene, a cured, crosslinked adhesive composition of about 38 um in
20 thickness, and a PET cover film was obtained After removal of the PET cover
film, the tape was evaluated for adhesion, staining, peelability, and cutting
characteristics as described above The results are presented in Table 1 below.
Test specimens for the evaluation of modulus were prepared as follows.
The final syrup composition was coated between a silicon coated PET liner and a
25  urethane release coated PET liner, each about 51 um thick, using a knife-over-bed
coating station with a gap setting of about 254 um This sandwich construction
was then exposed to UV irradiation using four 15 Watt blacklight bulbs (Sylvania
Model F15T8/350BL) for 10 minutes to give a total energy dosage of about 2510
milliJoules/centimeter’ The resulting cured, crosslinked adhesive was used, after

30  removal of the PET liners, to prepare specimens for the evaluation of modulus.
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having a composition of 2-MBA.AA.DMA TMPTA/73 4.14'9 (Wt-%). The finai

10 syrup was coated and irradiated as described in Example 1 except the web speed
was 1.7 meters/minute and the total measured energy dosage was 1531
milliJoules/centimeter” (NIST units). A wafer processing tape having a cured,
crosslinked adhesive composition thickness of about 38 um was obtained. The test
results on the resulting wafer processing tape are shown in Tabie 1

15

Example 3
A wafer processing tape was prepared and evaluated as described in
Example ! with the following modifications. The premix syrup was made using
106.6 grams 2-MBA, 35.5 grams 1,1,3,3-tetramethyl butyl acrylamide (TMBA, a

20  solid which dissolved in the 2-MBA), and 0 07 gram DAROCUR 1173
photoinitiator. To this premix syrup was added 0.78 gram additional DAROCUR
1173 photoinitiator to give the base syrup HDDA (6 8 grams) was combined with
45.6 grams of the base syrup to provide a final syrup having a composition of 2-
MBA:NOA:HDDA/65:22:13 (wt-%). The final syrup was coated and irradiated as

25  described in Example 1 except the web speed was 1.7 meters/minute and the total
measured energy dosage was 1531 milliJoules/centimeter? (NIST units). A wafer
processing tape having a cured, crosslinked adhesive composition thickness of
about 38 um was obtained. The test results on the resulting wafer processing tape
are shown in Table 1

30

Example 4
A wafer processing tape was prepared and evaluated as described in

Example 1 with the following modifications The premix syrup was made using
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A wafer processing tape was prepared and evaluated as described in
Example 1 with the following modifications The premix syrup was made using
15  48.2 grams 2-MBA, 2.8 grams AA, 0.15 gram of a 25% carbon tetrabromide

solution in 2-MBA. and 0 07 gram DAROCUR 1173 photoinitiator To the premix

syrup was added 0.84 gram LUCERIN TPO photoinitiator, 41.3 grams DMA, and

48.2 grams PEOM to give the base syrup HDDA (6.1 grams) was combined with

31.9 grams of the base syrup to provide a final syrup having a composition of 2-
20 MBA:AA:DMA:PEOM:HDDA/28.5:2:25.28.5.16.0 (Wt-%) The final syrup was

coated and irradiated as described in Example 1 except the total measured energy
dosage was 1769 milliJoules/centimeter” (NIST units) A wafer processing tape
having a cured, crosshinked adhesive composition thickness of about 38 um was

obtained. The test results on the resulting wafer processing tape are shown in Table
25 1.

Example 6
A wafer processing tape was prepared and evaluated as described in
Example 1 with the following modifications The premix syrup was made using
30  76.8 grams hydroxypropyl acrylate (HPA), 0 15 gram of a 25% carbon
tetrabromide solution in 2-MBA, and 0.04 gram DAROCUR 1173 photoinitiator.
To the premix syrup was added 0.92 gram LUCERIN TPO photoinitiator, 19.2
grams DMA, and 57.6 grams PEOM to give the base syrup HDDA (9.2 grams)
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Example 7

A wafer processing tape was prepared and evaluated as described in
Example 1 with the following modifications A premix syrup of isooctyl acrylate
(I0A) was made using IOA and 0.05% (w/w) DAROCUR 1173 photoinitiator. To
72.8 grams of the premix syrup was added 18.2 grams of phenoxy ethyl acrylate
(PhOEA) and an additional 0.55% DAROCUR 1173 (w/w based on the combined
weight of premix syrup and PhOEA) to give the base syrup. HDDA (5.9 grams)
was combined with 39 0 grams of the base syrup to provide a final syrup having a
composition of IOA:PhOEA:HDDA/70 17.13 (w1-%) The final syrup was coated
and irradiated as described in Example 1 except the web speed was 1 7
meters/minute and the total measured energy dosage was 1531
milliJoules/centimeter” (NIST units). A wafer processing tape having a cured,
crosslinked adhesive composition thickness of about 38 um was obtained. The test

results on the resuiting wafer processing tape are shown in Table 1.

Example 8
A wafer processing tape was prepared and evaluated as described in
Example 7 with the following modification. HDDA (9.2 grams) was combined with
46.0 grams of the base syrup to provide a final syrup having a composition of
10A PhOEA:HDDA/66.7-16 7-16.7 (W1-%) The final syrup was coated and
irradiated as described in Example 1 except the web speed was 1.7 meters/minute
and the total measured energy dosage was 1531 milliJoules/centimeter® (NIST

units) A wafer processing tape having a cured, crosslinked adhesive composition

10
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" 100& () -1 1ITCETRl | 1tk he follpving madifcations, oThe Rremix Syoyp WSR2 | - o1 1000,

Q& ()-, WE2Q3.1; grams I0A, 28.8 grams isobornyl acrylate (IBOA), and 0.07 gram

DAROCUR 1173 photoinitiator. To the premix syrup was added 0.78 grams
additional DAROCUR 1173 photoinitiator 1o give the base syrup. HDDA (5.4

10  grams) was combined with 35.8 grams of the base syrup to provide a final syrup
having a composition of IOA.IBOA:HDDA/69:18.15 (wt-%) The final syrup was
coated and irradiated as given in Example 1 except the web speed was 1.7
meters/minute and the total measured energy dosage was 1531
milliJoules/centimeter” (NIST units). A wafer processing tape having a cured,

15  crosslinked adhesive composition thickness of about 38 pm was obtained The test

results on the resuiting wafer processing tape are shown in Table |

TABLE 1

Exampie | Peel Adhesion (gliw) Peelable | Staining Hand Modulus
0 Days 7Days | (Yes/No)| (Yes/ Cuttability | (Pascals)

Dwell Dwell No)
] 143 169 Yes No +++ |5.0x10°
2 96 236 Yes No =+  [17x10
3 48 84 Yes No +++ 2.8x10°
4 51 73 Yes No ++++ | 1.3x10°
5 31 5] Yes No ++ 1.8x 10°
6 17 31 Yes No ++ 2.1x10°
7 8 8 Yes No + 1.5 x 10°
8 8 8 Yes No + 17x10°
9 17 22 Yes No ++ 1.7x 10°

20 Example 10

A wafer processing tape according to the invention was provided by
preparing a solution polymer, coating and drying it on a polyester (PET) backing,
and exposing the coated polymer to irradiation More specifically, 85 parts by

weight HPA, 15 parts by weight t-butyl acrvlate (t-BA), 2% by weight (based on
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optical grade PET film backing and pulled through a knife-over-bed coating station
by hand. The gap between knife and bed was set to be 254 pm greater than the
thickness of the backing. The coated film was dried at room temperature for about
10 10 minutes followed by about 4 minutes in a forced air oven set at 82°C This
coated and dried film was then passed through a nitrogen inerted irradiation
chamber, having a length of about 2 4 meters and equipped with two medium
pressure mercury bulbs, at a speed of about 4.8 meters/minute. A total measured
energy dosage of about 625 milliJoules/centimeter’ (NIST units) was applied to the
15 exposed polymer side. Upon irradiation a wafer processing tape having a backing
film of PET and a cured, crosslinked adhesive composition of about 70 ym
thickness was obtained. The composition of the adhesive was HPAt-
BA:ABP/83 15.2 (wt-%) The tape was evaluated for peel adhesion, peelability.
and cutting characteristics as described above with the following modification. A
20  circuitized semiconductor wafer having a polyimide overcoat, such as that described
in the test method “Semiconductor Wafer Staining,” was employed for all of the
testing done The peel adhesion value reported is an average of six measurements

The results are presented in Table 2 below

25 Example 11
A wafer processing tape according to the invention was provided by

preparing a polymer latex, coating and drying it on a polyester (PET) backing, and
exposing the coated polymer to irradiation. More specifically, 86 parts by weight 2-
MBA, 10 parts by weight isobornyl acrylate (IBOA), 4 parts by weight of the

30  methacrylamide-functional photocrosslinker disclosed in U.S. Pat No. 5,506,279
(Column 5/6, Formula 2), 3% by weight (based on the combined weights of 2-
MBA, IBOA, and photocrosslinker) IGEPAL CA 897 nomonic surfactant, and
0.5% by weight (based on the combined weights of 2-MBA, IBOA and
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109%& ()-33109%& ()-Lf 1 10%& ()-!DLf 1 10%& ()-!;Lf 1109%& ()-& "109%& ()-
7{}r<.: 5 was transferred to a 2 liter flask fitted with an’ agitator, a condenser and a

thermocouple, and stirred at speed of 300 revolutions/minute (rpm) while heating to

60°C. Stiming was continued throughout the preparation described below. The

mixture was maintained at 60°C until an exotherm to 82°C occurred, at which time

the external heat source was removed and the mixture allowed to cool to 60°C.

10  The external heat source was reapplied and the temperature maintained at 60°C for
one hour, after which the external heat source was removed and the mixture
aliowed to cool to about room temperature After filtering the cooled mixture (no
coagulum was observed) a polymer latex having a measured solids level of 49%
was obtained.

15 The polymer latex was poured onto a 50.0 pm thick optical grade PET film
backing and pulled through a knife-over-bed coating station by hand The gap
between knife and bed was set to be between about 76 um and 101 pum greater than
the thickness of the backing. The coated film was dried about 4 minutes in a forced
air oven set at 93°C. After drying, the exposed polymer surface was covered with a

20  50.0 um thick optical grade PET release liner film having a silicone-urea release
agent on one side (as described in U.S Pat. No. 5,290,615 (Tushaus et al.)) in
order to protect the adhesive coating until it was irradiated. The release treated
side was placed facing inward so that it was in contact with the polymer. Upon
removal of the release liner the uncrosslinked adhesive on the PET backing was

25  passed through a nitrogen inerted irradiation chamber, having a length of about 2.4
meters and equipped with three medium pressure mercury bulbs, at a speed of about
18.3 meters/minute. A total measured energy dosage of 631 milliJoules/centimeter’
(NIST units) was applied from the exposed adhesive side. After irradiation the
release liner was reapplied to the now crosslinked adhesive surface as before to give

30  a wafer processing tape having a backing film of PET, a cured, crosslinked adhesive
composition thickness of about 87 um, and a PET release liner The composition of

the adhesive was 2-MBA:IBOA Photocrosslinker/86-10-4 (wt-%). The tape was
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5 Example 12
A wafer processing tape according to the invention was provided by
preparing a polymer latex as described in Example 11 with the following changes.
Specifically, 80.5 parts by weight 2-MBA, 17 parts by weight IBOA, and 2.5 parts
by weight of the methacrylamide-functional photocrosslinker described in Example
10 11 were employed to give an adhesive composition of 2-
MBA:IBOA:Photocrosslinker/80:17.3 (wt-%) The resulting tape, which had a
cured, crosslinked adhesive composition (irradiated according to the description of
Example 11) thickness of about 85 um, was evaluated as described for Example 11

The results are presented in Table 2 below.

15
TABLE 2
Example Peel Adhesion (gliw Peelable Hand
0 Days 7 Days (Yes / No) Cuttability
Dwell Dwell
10 N.T. 12 Yes =
11 114 111 Yes +~
12 261 250 Yes ++
N.T = Not Tested
* Dwell = 2.5 Days
20
Example 13

A wafer processing tape was prepared in a manner similar to that described
in Example 1 with the following modifications. The premix syrup was made using
178.1 grams 2-MBA, 9 4 grams AA, 0.94 gram of a solution of 5% carbon

25  tetrabromide in 2-MBA, and 0.09 gram DAROCUR 1173 photoinitiator. To the

premix syrup were added 40 1 grams of HDDA and 35.2 grams of DMA to give the
base syrup. To 44.0 grams of the base syrup was added 0.26 gram of IRGACURE
819 to provide a final syrup having a composition of 2-
MBA:AA:DMA HDDA/68 4 13.15 (wt-%) The final syrup was knife-coated

30  between a 101 6 um thick ethylene/vinyl acetate film (obtained from Dai Nippon
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#W 109& () - )ppyym) andrisragdipled doapyvine 00msidg as deseripergin kxample 1 'except the web
speed was 1 5 meters/minute and the total measured energy dosage was 1816
milliJoules/centimeter” (NIST units). A wafer processing tape having a cured,

5  crosslinked adhesive composition thickness of about 58 pm was obtained. After
removal of the PET cover film, the tape was evaluated for use in a wafer dicing
process as described in the “Semiconductor Wafer Dicing™ test method above. The

die loss results are reported in Table 3 below

10 TABLE 3
Example | Die Dimensions ( mm) Die Loss
13a 25x2.5 -0-
13b 1.3x25 -0-

Comparative Example 1
A wafer processing tape was prepared in a manner similar to that described
in Example 1 with the following modifications. The premix syrup was made in a
15 0.24 liter glass jar using 20 0 grams I0A, 5.3 grams IBOA, and 0 01 gram
IRGACURE 651 photoinitiator. To the premix syrup were added 1 1 grams of
HDDA, 1.3 grams of PURELAST 566A acrylated urethane oligomer and an
additional 0.05 grams of IRGACURE 651 photoinitiator to give the clear, final
syrup If the acrylated urethane oligomer is added to the premix at an earlier stage,
20  gelation can occur as a result of impurities This final syrup had a composition of
IOA:IBOA:HDDA 566A/72.1 19.2.3.9.4.8 (w/w).
The final syrup was knife-coated between a 50.0 um thick optical grade
PET film on the bottom and a 50 0 um thick optical grade PET release liner film
having a stlicone-urea release agent on one side (as described in U.S. Pat. No
25 5,290,615 (Tushaus et al.)) on the top, and irradiated from the top side as given in
Example 1 with the following modifications The web speed was 1.68
meters/minute, all four zones were set at a bulb intensity of 6.0
milliWatts/centimeter’, the zone temperatures were 32°C and the total measured
energy dosage was 1845 milliJoules/centimeter® (NIST units) A wafer processing

30  tape having a cured, crosslinked adhesive composition thickness of about 100 um
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In addition. afier removal of the PET cover film, the tendency of the wafer
processing tape to cause staining of a semiconductor wafer having an exposed
S circuit pattern overcoated with polyimide resin on one side was evaluated after
grinding of the taped wafer. Specifically, the utility of the wafer processing tapes
in wafer grinding applications was evaluated. with a sample of tape having a width
at least equal to the width of a semiconductor silicon wafer The tape was applied
in a class 1000 clean room at ambient temperature to the side of a silicon wafer

10 having a circuit pattern overcoated with polyimide using one pass of an
approximately 2 kg rubber-coated roller and the excess tape trimmed off Next,
the wafer with tape attached thereto was allowed to dweli at ambient conditions
for no more than eight hours, and usually less than one hour.

The taped semiconductor wafer was then placed with the taped side down

15 onto a Disco Model DFG-83W6 wafer grinder The wafer was held in place on a
rotating platter by a vacuum chuck During the grinding process the rotating
platter passed under a series of three grinding wheels (each available fiom Disco
Corp.) The first grinding wheel (Model No. RS-01-2-40/60-NA-A) removed 120
pm of silicon, the second grinding wheel (Model No RS-01-2-20/30-NA-C)

20 removed 100 um of silicon, and third grinding wheel (Model No RS-03-2-2/34-P)
removed 10 um of silicon A platter rotation speed of about 10 minutes/revolution
was employed Following the third grinding wheel, the semiconductor wafer was
washed with water to remove grinding debris, air dried, and allowed to dwell at
ambient conditions for about 16 hours, after which it was evaluated for staining as

25  described in the “Semiconductor Wafer Staining” test method above The results

are shown in Table 4 below

Example 14
A water processing tape according to the mvenuon having the same
30 composition as Example | was provided in the following manner A final syrup of
syrup having a composition of 2-MBA:AA-DMA HDDA/72:1:11:16 (w/w) was
prepared and then die coated between a 50 0 um thick optical grade polyethylene

terephthalate (PET) cover film on top and a 90 um thick, corona treated
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F&L* 1098( S& {hich %5&55!55 abduR 1, of"_t?(éfg@{ﬁl#éxﬁb&}re time, the temperature setpoint
was 15.5°C and the bulbs gave an average intensity of 1.2 milliWatts/centimeter’;
in zones 2-7 the temperature setpoint was 32.2°C and the average bulb intensity
was about 5.3 milliWatts/centimeter’. The web speed through the coating station

10 and irradiation chamber was 2 4 meters/minute which resulted 1n a total measured
energy dosage of about 2480 milliJoules/centimeter’ (NIST) units Afier irradiation
from both sides simultaneously, a wafer processing tape having a backing film of
polypropylene, a cured, crosslinked adhesive composition of about 38 um in
thickness, and a PET cover film was obtained.

15 After removal of the PET cover film, the tape was evaluated for peelability,
and cutting characteristics as described above. In addition, the tendency of the
wafer processing tape to cause staining after grinding of the 1aped wafer was
evaluated as described in Comparative Example 1 except the third grinding wheel
was not employed and the dwell time before examination for staining was 7 days.

20  The results are presented in Table 4 below

TABLE 4
Example | Peelable Staining Cuttability
(Yes/No) | (Yes/ No)
14 Yes No -+
CE. 1 Yes Yes -+

Each of the patents, patent applications, and publications cited herein are
25  incorporated herein by reference, as if individually incorporated. Various
modifications and alterations of this invention will become apparent to those skilled
in the art without departing from the scope and spirit of the invention It should be

understood that this invention is not limited to the illustrative embodiments set forth

herein.
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6. The semiconductor wafer processing tape according to any previous claim wherein said ar least
ane copolymerized nonionic crosslinking agent is selected from the group of an acrylic crosalinking
monomer, an olefinically unsaturated compound, which, in the excited state, is capable of sbstracting
hydrogen, and mixtures thereof.
sald

7. The semiconductor wafer processing tape according to any previous claim wherein|at least one
first copolymerized monoethyienically unsaturated monomer is an acrylic or methacrylic acid ester of a
non-terdary alkyl alcohol having a homopolymer giass transition temperature of no greater than about
0° C, in which the alkyl group contains about 4 to about 14 carbon atoms on average, and said at least
one second copolymerized reinforcing monofunctional acrylic monomer has a homopolymer glass
transition temperature of at least about 10° C, and at least one copolymerized nonionic crossiinking
agent which is a photocrosstinking agent that is not a urethane acrylate; and said tape exhibits a peel
adhesion of sbout S grams per finear inch width to about 500 gams per linear inch width to a substrate
comprising a material selected from the group of silicon, polyimide, silicon oxynitride, and
combinations thereof, both at the time of applying the tape to the substrate and after dwelling in
contact with the substrate for 7 days under ambient conditions.

8. MWWGpmﬁngtmmdm;touwp}eﬁwd&nﬁmwmpﬁﬁngl
semiconductor wafer on the exposed layer of adhesive,

9. A method of processing a semiconductor wafer, the method comprising the steps of:

(a)  providing a semiconductor wafer;

(b)  adhesively bonding the semiconductor wafer to an adhesive surface of a semiconductor
wafer processing tape according to any previous claim;

© processing the semiconductor wafer by either grinding the backside of the wafer or
dicing the wafer into integrated circuit semiconductor chips; and

(d)  removing the tape without & substantisl change in optial density of the wafer.
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