SEM CONDUCTOR WAFER PROCESSI NG ADHESI VES AND TAPES 5

'BACKGROUND OF THE | NVENTI ON Field of the Invention

This invention relates generally to adhesive conpositions and tapes useful
for processing 10 sem conductor wafers and, nore specifically, to adhesive
conpositions and tapes that include a t her nopl astic el ast omer bl ock
copol ymer andW@#7®864r e useful in the grinding and dicing ofPCT/USI6/10336

sem conduct or wafers. Description of the Related Art 15

Sem conductor integrated circuit (1C chips are commonly used in electronic
conponents, whet her for sophisticated industrial machinery,

aut onobi | es or everyday househol d appli ances. The production of

sem conductor |C chips begins with the manufacture of sem conductor mafers
cont ai ni ng many Segkfﬁﬁﬁﬂﬁ

di c€d into individua bgg:(,al‘rinhgon E%{t&ﬂé?ﬂ?éﬁ%%%ﬁlse sc}lke Tégc

el ement bedonmi ng a sem conductor | C chip. 20 Typlcally a

sem conductor wafer is preparedg,, | wyngl e, high purity
silicon ingot into thin circul & ] [err]mthick. A
waf er may be doped to alter |ts el ectrical properties. Electronic

circuitry is then agpplied to the front side of the wafer, usual Iy by
phot ol i t hogr aphy. %mf ORes are al so photolithographed onto the
waf er to Pr OV iR imantidiPrelates gé’derﬂy?&idlﬁhvéb&h\&}ﬁnﬁﬁs 413%apeR LiSdfuli 51 ©

i ndi vi dual sem conduct or | C chi di aneters were
traditionalol y Mmmng?sﬁmtmnd&&&rmaﬁ(rsandomorq spetificajly. tbiadhesive compositions and tapes

| nor eased t o APRERES S temonastc symofbe Hafk opplst iy et rs eh e PG o

die to be forwd;gﬁ,ggrgmﬁb&ﬁ{,ao%fs: It is expected that wafer
dianeters will eventually expand to about 305 to 406 nm (12 to 16 inches),
and perhaps to even | arger sizes. 30 To protect.the delicate

clegtronic o1 cul LR B ABRBRRAG ConL o nalion by dust i sture
provi ded wisth a Semiconductor integrated circuit (IC) chips are commonly used in electronic
components, whether for sophisticated industrial machinery, automobiles or everyday
household appliances. The production of semiconductor IC chips begins 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
20 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 to 1000 pm 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

25  provide saw marks for eventual dicing of the wafer into individual semiconductor IC chips.
Wafer diameters were traditionally about 3 to 4 inches. However, as individual IC
chips have become larger, the typical wafer diameter has increased to about 5 to 8 inches 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 to 16 inches, 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 provided with a
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"PCT/ US96/ 10336 passi vation | ayer which may be an inorganic materi al
such as silicon oxynitride or an organic mat eri al such as polyin de.
To facilitate the manufacture of electronic conponents, it is desirable to
reduce the t hi ckness of the wafers (and hence the thickness of the

sem conduct or WOP7MM&As forned 5 therefrom. A common - pr o REEUSHNGEE oS
hol di ng the front side of {he fer ,agai nst a,yacpum.,,. t.apl e while .,
Or 1t ndi g e PAERENOEeT %058 el TR RTALGISh 8 Sligg P Ite s A8 e
[err] min the material suthaspilamidel a water spray to remove the grinding
debris. However, the wafers are inherently . fragi| e and are

susceptibl e to bredRifffifittie thempanufaetugs ofelpditonicompanentsyit iy dssirabls tarpdupeithe
enhanced as t hgcMREEST il WAEHE Bind REARTRSthicRh&S bf tﬂe'%e:ﬁfi_ghﬂdcﬂi?Ithh@F‘f@ﬁﬁa

grinding process 10 generates dust that may contami nate the electronic
ci rcui t ry. S\Vortkavefeom). tAconfmanproesissimvolves hiplding the frontesiderof the waferoagaigsti avacuunm e

t abl Lch, coul d. de t ivati I .
Uinder | yi ng. ci FRbl VhlF Eneiing Bt bacetds orBarastto s Buckadty & bt aPlLn 500 em e,
(especial l'y t hgecbfanka water sprily (dGembvedtfit BFi Bris. mam,@ﬁé%winmmfy
abr asi on. Early approaches to this problemused a | ayer o

paraffin wax dwgile andard susceptitle thcbrekingdutibg thegsiding pracess, a problsmwvlcli isg

eventual ly rempve sqQl vent h. The defi ci [ f. this.

approach are g@?@?‘f‘ﬁ“é&eﬁ ‘Hgﬁ‘ﬁa.mﬁsga\rﬁ%c%‘?sqg,g%ﬁ? g‘&@%ﬁh@?iwﬁ?ﬁﬁme‘f’g gch)e’:’s In

?t her apg ro a:‘: lgesserates dust thatbnmm‘oﬁm:tﬁ the elattirclrm cvagitrgp Mnre:fmt, ehk Hoitaidelof the
ront side of the. r,,but this did nat a S el iy pate er

br eakage " wate i ek agsinpithe vacinip fate Wit Sxl Bk he nesivaiin IS EC e b

tapes have be%ﬂd&ﬁﬁﬂg%&ﬁtr&.oc&{seéuﬁﬁﬂlly, Hkre isReld BProtsdt die Wifer (26pedRilf the front

Sonetinmes the PSAtapes are used alone and sonetines they are used in
conj unct i on wiside) fom bsakegesiontamination argl abmsipnovi de a surface to which the

PSA tape can Bﬁ% %;}fymac % g{is aprgglgrg ruma#e? of &%$ﬁ GiaR iog?,l Cgh% ﬁéﬂvﬁeﬁfﬁe

adhesi ve tapes have provi conpl ete solution
pr ot ect i onspr Kafewitithe wak dsingevehialleremonedbly 4 sobentRedsh. Mhe deficiencied oBthis, 286

i ndi cates that wafer breakage still occ d.;fhat the adhesjve surface
accumul at es 28PPTogRhare descr egé{hénsok?tahlf’nggi’*%e@{ﬁﬁ?‘%ﬁs‘.‘ e‘l’—fério*}'e%fherligi’%[’hes’“
Publ i cation Nghoﬁréﬁpcqm& WasSPITORRd onto the frHft sidk bf 1he Walet, Buf 43 SBHANRYsY

renoving the PSA tape if 1t has high initial adhesion to the wafer or
i f the adhesi iminatervafierdeeakagém the tine that the tape is applied to the

wafer until it is a0 ‘ [ |

are reportedly useMﬁTe feﬁén? ] g%?\r tf?:?sg'rve\%/%l%eg? © Eﬁé&gih%%@%gﬁﬂ% nggpt'&@ét
oper at i ongo (s tirftontside pfthewnfed Sandiipresithe REA tapesiase usgd alodé angl' Jonjetimes ey are

descri bed. For exanpl e,, th forenenti oned .U. S. Pat . , 286

i Scl 0565 a wlHEN SYRRRLE) K wRPporesst Syt B BoYige Ayrtiet IR fHisERgs Gpe cen
\2Naf ers to pr emm}%v%ﬁrggg%grdﬂﬁoftﬂé tettinival Bte@fire allitsive fapbsMava not provided a

PCT/ US96/ 103360mplete splytiern toghe wafstpretectiomprohlemy Zhe pisyieusly mptinned ¥hd Jtat.No.
(such as an aﬁrs‘ék,ggs inrﬁﬁ:% th?Nzﬂ'&mgeﬁ(ag{ stif oecur? M R hadnbBAELr AL Blhres

and an optional "Suppo IT'mlTamn 0 e non-adhesi ve side of
t he base 8| mdusttifit cidadontahiinateithd R6fet 7BuropedndatentPublicagiion Nod 0S80 (722 diseussesf er
processing fi h{g difficulty in subsequently removing the PSA 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.
Various adhesive tapes that are reportedly useful in semiconductor .wafer backside
30  grinding operations (sometimes referred to herein as “wafer grinding”™) have been described.
For example, the aforementioned U.S. Pat. No. 4,853,286 discloses a wafer processing film
that is used in the grinding of wafers to prevent breakage. The film includes a base film, a
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that includes a base filmwith a pressure sensitive adhesive on one side
{which is protected by a 5 renovabl e release filn), and a phosphoric

aci d- based surfactant on the backside. The pressure sensitive
adhesi ve can be acryl -based, vinyl-based, or rubber-based, although an
aqueous enul sion type pressure sensitive adhesive is preferred.

Di scl osed in (wWE@97Ma61 No. 5, 183, 699 (Takerrura et. al) BCIIUSIG/PI6r

processing fil mhlch IS us en grin rs,so as to revent
br eakage. The %! 6‘&5&%‘5 ?Flﬁ\ ‘l?d’gg E%B%MMW% nepr
adhesi ve 10 ( esﬁuhenanfba&vﬂﬁ&wadndaﬁ wthdnal éﬂﬁp&rﬁ@ﬁlﬁf RAfREdI6 IRYoHBih&ive side

base film A synthetic resin surface roughness not

greater than 20oftepasgfilmsUs$. P&h @‘&d SJR6. ﬂ%@&?@@'ﬁ@eall)&?ﬁqﬂbes a wafer processing film
E Pat t

are Pe ool el BRLAG K H R b pracufe HnBERbRER AUAE Hak uBEE bRoltLE Y
grinding t hs I eenmvalile mleise ﬁlin) and a phbkpﬂnomimd—based’ hefaztinten the badkside.s Thepressice

a base sheet and a I bIe qu Ie adhesi ve
Shich pref or apmptyr adhenes s beARyEpse. SiovEbesh of PHREF-typsh AiAEh B pdeays
car boxylic aci émmgawpebf&aﬁpwmoemémmsg&;zgucm&t&ed XS, Pﬂ?ﬁ@&%ﬁw 699

Eur opean Pat ent Publ 1 cation No. O di scl oses a pressure
sensi tive adhe§Takemurast al)deaiwafer grocessing dilne which is used wherkgrindingofafers so as to

2T oM el | PR breleel TRE Ry SRS ok ST BB e Y W R RE e
time, conpnosege.gf)aciiventiofalaciylic acrubdrdased adkesiva)ibrsthe basedikasi Wgnthanc resin film,

non-ionic surfg'g nt, an epoxy t ype and/or, an aziridine

type
crosslinking a °§/6'£§’P§‘?“°§§)‘T‘1§Bfeétebp’§&ﬁ|“€‘ EABEson the adhesive layer
Japanese Kokai Pat e@ﬁr Ml %\tp, §§§3§9 fisss 39&5@3 &hhid
prot ecting t he patterne surface o a sem con uctor wat er en the
backsi de of t happlied terthe facpsitie efmduconductorvﬂﬂﬁm prtb¢ ewtrsev grinding theirencrsedidle of

noi st ure resi stant .sheet Vi ng, a,hi heI c _modul.us a si onal
stability. Ap e@&@ﬁ?ﬁ‘(ﬁ hégts indHdes ‘? 8‘“‘ %{‘ﬂ aJayey, PP%W“‘F{TB‘B&“H%’ water-
pol yvi nyl @§ hegolshie adheswem&mgfambmng&be@em bffa EbpBRiel Bfarihsitiiated

noi sture resi stant sheet. weve there still remains a need
for an adhesi vearbagylic Q%WM@Hemnorgw@a@ ap amlvq astey tyjpa monomer. @wmaa@mor
waf er grinding

desirabl e P%@%%g?@gsﬁb?g?aggg%/ﬁg a?&hné &ggg‘eé’\és%ks' gw CEF"eyé |%%
suf fici ent i ni backsideefaceintondustorwaferc The Pessuresensitiva adisdsive. oghich ppdnyedimhhs a

| h
Sem conduct or  HapaPER geRRp R B T Bhe Bt Rt il ime epmories sne
easi |y remawedaqueeds acrylic résiiniulsich adhesdfecs AGH-onicRudidight, antepby thhé dndidrani de

acceptable initial adhesion to each of these
3 aziridyys type ¢ygsshinking agent, and a water soluble organic compound.

PCT/ US96/ 10336 aa?\% l@&&?Pé&t@gg&tﬁthE‘ @?B%Btsflﬁsclb%é‘% &?rﬁbeiff&fa{iéﬂﬂcnngn

different tapes for erent sur I'n
shoul d not be ﬂmphﬂtegiwdtdnd’acerd‘mmmgnddcﬂarmfmv#hamtﬂesbadmdhroﬁdteumﬁs inpdlisheger

nunber of wafe than d under conve Sta rds

(typi cal |y " abothe BfEmve méigh nghadcs & T Slre SRHE S eyjos L eh By SmRie nd o
residue that Cﬂlﬂieﬁktdrﬁlf)s%w’htﬁ URSPEHE8 senshivd adhesios(eidl #afackyie, ribteg polyvinyl ether or
It would also be desirable if the initial and final adhesion properties of

the tape were urethane typg adhasivr) és depasited op dednoisfuseesisiant shist.e preferably, over
several weeks of stgl.oQgr @il crémams anwdmn%dﬁ&?’ég%ee?ﬁﬁg@s el Greater Alility in

material-limting increase I n adhesion over tinme
J semiconductor wafer grinding processes. Preferably, such tapes will possess several desirable

properties. For example, the tape should quickly provide sufficient initial adhesion to surfaces
30 such as silicon, polyimide, silicon oxynitride and photoresist coatings such that the
semiconductor wafers will readily survive post-processing steps yet be easily i'emqved when
required. Preferably, a single tape will provide acceptable initial adhesion to each of these
3



referred to as adhesion build), a problemassociated with certain PSA's.
Simlarly, there 10 should be no other significant change i n adhesion over
time, as could occur if surfactants and ot her nobile conponents in
the adhesive mgrate to the adhesive bond line so as to forma weak
boundary | ayer. An adhesive that maintains its irnitial and final adhesion
properties =~ WOHMB#ing storage woul d not only provide tapes’%%’ﬁﬂ“%ng
shel f |ives I . t

grindi ng pr oceg}éfac\sl,é%g&%t%eﬁﬁ gJet &%B%”hoeﬂnggﬁggegn ﬁg%fdwa ers &e‘g ?ﬁwever
Anot her desir ahé¢ ﬁnahhdhes:bmﬁlmuldmot be h:ehrgﬂwthaabinb\'ringﬂbmapeémmkeot fiacturdi 2 fargee

t ape w t hout a|n| V\/mc. rs to a gh £l
density of t hé‘“g‘é'ﬁmfi p"‘i ?%xwenuonﬁ “gﬂ‘?@é t@lﬁfagﬁéwgcﬂ@about one
sem conduct or wkrr 1és§péf'tﬁ%@ﬂadw8i’%av& Adh&GIVR TR 1P Soulld infdhir Baseient he

result of either m croscopi c anounts of adhesive residue being l'eft on the
passi vati orf | Pyegessing ofthewaferarti al renoval of the passivation layer. It

woul d al 50 be el ol shbhe AUIHIL Y8 of8 fd HRHSH bIoKEOOHE o W™

to prevent t he waf ér rom ein oosen € wat er
during gri ndi mgaintained over several dd}ﬁ)hﬂdpmor@rekfably gver&irbﬂgweéldsefetoﬁrge Tuaiisal | y

several i nternedi nuf acturi ng st ef ore fthe sem conduct or
netor el ar e olitie Shouid T e 4r ek 1ahhRitiog ipreathin Atiesion over ips (Gometimes

Waf er dicing Ir&eﬁmh&mhbuna;%ma%%ﬁw%%&hmﬁysh@ SinfiRdaRacksi de
of the wafer to the 25 adhesivé surface of a PSA tape (often called a

di ci ng tape), sheuldbe neothersignifisant charige in adhesion over nmv.awguﬂﬂtoawref sptfaamts andi n
it agai nst movanent d usin k-S 0 nd_sa to
cut al ong t he % W"}?E{J{“g "}?Pg?ﬂt%ﬁ?ll %6 eﬁﬁﬁ té’rtél ?@aefvecl{ogg? 25%% ° ct or
waf er. The  weak boshdurydaat. Aﬁﬂdmwmﬁﬁmmnﬂaﬁs itklini!‘ﬁi aiddinal IResic Propettiés om
brobe that pudhias HpeayaPHAEoL T Bieite FgeoRbe Mnechibie t?%ﬁée?sotqﬁéﬂéﬁe‘”
of the I C chi gheVieli fo GaryRfutiadgRhdikg pldcesk Bhﬂrﬂﬁiﬁ?kh%ln\g th¢ safidontii@od Wikl t he

IC chipto renove it fromthe dicing t The renmoved | C chi ps may

t hen be f Wbt her pr dnethsedpsirable atqmm(bwhe B‘?ﬂltv egemens theadhesiyedaperwithouhit er

Z‘S senbly into sﬁur{/‘g) g@;&g gﬁ& td & bifange in the optical density of the semiconductor wafer that is

PCT/ US96/ 1033 detected when the semicorductor whfecisviemat updenh inuabkanpe antbwhich hay betheous

difficulties encgu red, when ,usin adhes v n es. For

exanpl e, Eur op&Y %ﬁ%ﬁp‘cﬁ?ﬁ?ﬁ‘i‘:%?‘g\ﬁs pgghesgye % ‘8‘ t&% tvation 1%8‘”
di scuss the negdial Rmow oﬁ&b@&sﬂﬂtl&ﬂxﬁr &bwéuupame HepAN§tAE 4dHefiGe were

sem conductor wafers to stick to the tape but w thout being so |arge

as to i npele inseasitive toMatehso asite pepvent thenwafer frombeing loosened bythe svater spranpeed f or
use i n wafer P é;%eﬂﬁgratlons have been previ ously descri bed. For

exanple, the a oned European Patent Publication No. 0 520 515

di scl oses a tape t Rallowing wafer grindingthere amrplcdlysseveraimeimﬂnate mabfacturing stepsar e
cut into indi terns to ormse cond tor

She tane i nl Hefot the St SG afP BreseHPL O i ine o Srrgpgr fuBR.
surface of a Wﬂf&%&@’xﬁﬁoﬁv@mdﬁﬂﬁ&r&dm@bﬁ atidchﬁg t@rg%ﬂﬂ%%ﬁémetobﬁleﬁﬁﬁ&%lﬂ%

sensitive adhesive 1 contains "an acryli'c adhesive,. a cyanurate or

i socyanur e adiesive sutfaca otk BSA tipg éoftencalind astivingape), securingthe tapedwafer td &t e.
E P
el e a1 adiaPilabiy BBl aghep vkl 58 G Pt Hrlel ForhMiorh i o

pressure sensid ¢ut@long hﬁﬁﬁawenarks previously photolithographed onto the semiconductor wafer, The

individual semiconductor IC chips are then removed from the dicing tape. This operation is
usually facilitated by a needle or probe that pushes up against the backing of the dicing tape in
30 the area of the IC chip while a vacuum pick-up simultaneously grasps the top of the IC chip to
remove it from the dicing tape. The removed IC chips may then be further processed
immediately, or they may be stored for later assembly into a finished article.
3



that contains a copolynerized radiation-initiator. The pressure sensitive
adhesi ve may be synt hesi zed from (neth)acrylic acid, (neth)acrylic

ester, vinyl acetate or various vinyl alkyl 15 ether nononers.

Japanese Kokai Patent Application No. 62-121781 descri bes a sem conductor

waf er dicing filmin which a conventional pressure sensitive adhesive
is applied to WOPHMEE type pol ymer film Japanese Kok ACTAIRI6/10336
Application No. 5-23Q426 dis 5es an adhesi ye waf er dicing
that includes an adﬁ@g‘i"\?'é‘"’l' ‘Eae‘g?fe‘tﬁf é@?‘ﬂ’f‘isef‘%’é‘t%ﬁ TASINgGon g

base film 20 agfRdie aicing taptl Fr exdutphe ehwﬁak%bﬁﬂamnms 0520 515 and 0957
previously referred tonE E)?ean Patent Publication No. 0 157 508 de“s‘crl bes

a thin adPRdisquss theaeed for pradh p%onjml sef§icignt e permitthe semicandctor waferstoer

duri th I
separ ati ng | ne SR BIEFPu Bt being so Hinfe 1P B rerh AT biclEIC i,
adhesi ve sh&et incl Adbmvatipegfdrumnmﬁdnldmwmﬁbnsaﬁmieheanpeaéctrsgm&bﬂI Fér

dh whi ch_25 b di
it o di mens i oA ik Aitregemsned Fhyoves aieahpuiguton N 05545 diciosesn tapaha

of a rubber- ofsw3ed i sebae S&miBoHARSHF ﬁaﬁﬁﬁﬁdttai'é’&t 6 fividoial fAtterns to form separate
phot opol yneri zabl e conpound, and a_photopol yneri zation initiator

However , ~ t her esemirendugteneliipss Thetapsdncludes a radiatinn curable peassure MSltWﬁaaihesmon one

greater utilit efe abl ,
such tapes w | %’“’%’gg 85%%""2"35% Wgetsdgpgﬁg?{ E‘&bqirgfﬁ?qgge{}@%ge? rﬁﬁ”s' ?fih t he
t ape shoul do pr contains sdciyliciadingsive,ai dyarmirate dhisséyafiurare cobpodid, ARG polpdsts or polyol
(as well as other surfa]ces to which tlﬁﬁ f ape y need to adhere such as

gol d plating ofrt cylate , Butpean Ratgnt hublica ]ggrq B8 B desarihey a diriee tapsihati ng
sem conduct or {n6l

L Q%g?é&gﬁir%aﬂgfﬁé?"dd? Iadistion crossiis 192(; Shf¥sensitive adhesive
shoul d not be thet ¢antginstacapolymerized radwmmxmmtdmfhﬁrprm:mmpswe adigasive enayibe

under convent | Shgjesehifih (e BESAL Rl SR cPRSES vhbenie or g B ik

initial ands etherhhomimem:lhesl on propertles vvere mai nt ai ned over several
days and, nore pref rabI o r seve ks of storage since several

5
days or weeks may '??ém{‘%’t 6¥ﬂ§]78' describes g sennenndueipr wakeer s
are attached tgcihf ﬁhﬁi iervHIEh h @&ﬁexﬁﬁqm sﬁrb %sﬁab@&dﬂegee fs%?f:”eﬁ &' butene type

sem conductor | C chips are renoved fromthe tape after clin

adhesi on i ncr epgymer film. Jam@sﬂ%muPatmyApplwmm 5- 2%04ﬁé§18desenena&mwytapo for
renove the dic tor

unl ess they w T%% ﬁg@i&gg%ﬁil %1 aé‘tg gﬁ&ivg? &a" ec'alr%a" 't aaREE ﬂ%a%aseqﬁm
sem conduct®r m&amﬂapubﬁwukdelﬁtxsmafeamve cleanly from t he adhesive tape so
as to not | egaye adhesjv refres e that could .inferfere with subsequent

processing such as S8 RIEVYS PEAE Patstkpblsation No @ 167,508 describega thin
al so be advant ame@wssheét viHich 8842836 Ydtdct Q%ﬁx@&dﬁ@t@?wafer dunng'tﬁie ﬁ?ﬁlézﬁ%\ﬂ&é ot B

the saw bl ade as this could require periodically interru
di ci ng ofrethatwafas when evttingandisepasatingrthe mndumersqu mtesthejuéelfemm chips.

A so. i the aHAiERe et iiARe AR bRl stokor R SE L ahdiE ppigh
be possi bl 25 t ccaarptechy lizht inadision todyrar a thieeadiinensional wdoiverik smmhxd IThe adhesive

advant ageous in _preventjn e saw bl ad m i nadvertent|y .cutting into
the tape backi® p"is?sam‘x“ﬂ? ﬂgﬂ Wé@ﬁ?t‘?@seayﬁﬁ%ﬁ F%HS‘F’WEJ.IE‘FS‘Y%PO during

waf er dicing, dhdtogofiferizabie ShnRulE akEDFRbtaplymerization initiator.

*

However, there still remains a need for an adhesive tape that has even greater utility in
semiconductor wafer dicing processes. Preferably, such tapes will possess several desirable
30  properties. For example, the tape should provide sufficient initiat adhesion to the silicon wafer
(as well as other surfaces to which the tape may need to adhere such as gold plating or
stainless steel machine parts) such that the resulting semiconductor IC chips will not come
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break prematurely during subsequent processing. 20 The adhesive
shoul d al so be insensitive to water so as to prevent too many wafers from
bei ng | oosened by the water spray used in the dicing process.

Finally, it would be advantageous to have a single adhesive tape that could
be used in both wafer grinding and wafer dicing operations so as to
elimnate the WOSHOHMSY storing different tapes for d|ffBT;'E’Ff?"“’l"’:’6
processes.
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preferred 5 weeksolistorage sinceroveralidayeriweskidoay pass batween the ime thagthesuch t hat
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6 SHBush st areatasted Lo the ficing thRs. o8 e TS OO FUPE e v e
processi ng tapmmdumﬁmms are remoVedAvoni the ipe aftbredicing Ui tise ﬂhes%ﬂhﬁé‘réaé@s
resi due. I n one enbodi nent, the invention provides

a
semi conduct or §ubstentially pyes diseny may he neqgasary to remov@(glpﬁﬁlqz é?“&ob@c?ﬁi A ships from
backi ng and a hethe 5

per manent backllhg ‘Fﬁé Stg{f ggn\%ﬁ%%“ nglgg%édlﬁﬁn ast | c eFast oner bl ock
copol yner. 10 Prﬁteeemhbydmm IG dhipshouid distsremowd cieam!)efrmdwl adbesive tapecmas to

tenperature that eater than 1x1 | s. The ther | astic
el abtoner bl ocRt G IPRRYS g Paouldifiite with subseR Gl pogIOE pioh 5 Siderig
material (pref gy daﬁabkagﬁt%bfﬁmc'ompanhmwmsocﬁe adPaiigebustiPthe @dhesive iBm the tape
preferably about 8 to nost preferably 15 to 25% _and se rrents of

a rubbery el as@‘éﬁﬁ?““’%ﬁ‘?ﬁ@%mﬁﬂe #4his ceuld eaqpige nesiodigallyrigterrupting the §¥‘S c
el astoner bl oc ag.T;,ﬁ g&gem@
bl ocks of et hy#%ne glrtac()py eﬁ%ﬂ%&@ﬂﬁfg'&?ﬁ%ﬁﬁéﬁd&?ﬁb%ﬁ% %ﬁsgﬁ -styrene

bl ock copolls nesontamination of the semiconductor IC chlps. Also, if the adhesive does not stick to the saw

Br ot er red o DRlealeR i SATpE PPl Srpley SECRE W S DGy SN RBRAAET o1
exhibit a peel advantaged0d 1A prévantitig thdsamt blate ffdni iﬂaMrtht(y@ftiﬁthﬁﬁlﬁft&ﬁH backingulf

0.79 to 7. kllograms per, linear neter 15 wdth [20 to 500 (nore
preferably, ab®g pztaaqkaﬂgzmmﬂ}vmmmumsn@&rdtcwshthww puid Be Yisakensd ade
fol | owi ng subsiLal fiemarilely difidg siRbatlet #6cesshig. | con oxyni tride, and
phot or esi st coati ngs, piema 3) g% L(?uet al ne?hlés | evel of adhesion even after
dwel I ing i cont actThMaﬂthWhehmﬁadscrbﬂlesehmvfﬁo hates so psierprevent too mangwafers from

condi ti ons. order to de .the requi site adhesion to the
substrate of Ilhe[ugrlggﬁcnedb[yt W‘Bres’p(ﬁ@'s‘fs%mthe‘gﬂng?‘gcfgcl ude an adhesi on

nodi fier in the adimsllyd: wole be advaatabesl td bave g single iadhesivy Ripe dhak Youl€bEuded an
10% by wei ght, based on the conmbi ned wei ght of the thernmpp Iasttlpc el .ast oner

bl ock copol ymeboth "W&a&éI?Taf%ﬂdh’g‘gr%ﬁaﬁ°“5ﬁ8ra'é“’tﬁl'€¥'@lt%@%‘e@ pstatnghy
weight), aliq Hcgssgsess t han 20% by wei ght based on
t he conbi ned w&e&ffgrﬁ‘t;t% pI astic el astoner bl ock copol yner

and the liguid rubber, m)re preferably about 5 %to |ess than 20% by

wei ght), or a 25 phot ocr ossl i nkj ﬁe5| n and liquid
rubber adhesion nodifiers are pa ere the

t her nopl asti c el astThighveatiOnr felata3[pehar i to abheliyelcargpisitivasandAapes useful for

phot ocr ossl i nki ng
processing semiconductor wafers, including both the grinding and dicing of semiconductor

wafers. The preferred adhesive compositions and wafer processing tapes of the invention

30  provide low initial adhesion to important substrates such as photoresist layers, polyimide
passivation layers, silicon oxynitride passivation layers and silicon. The preferred
embodiments show minimal adhesion build over time such that semiconductor wafers and/or
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agent is particularly useful where the thernoplastic el astonmer block

copol ynmer is unhydr ogenat ed. A further enbodi nent of the
i nvention provides a sem conductor wafer processing tape 30 conprising a
per manent backing and a | ayer of a non-pressure sensitive adhesive on the
per manent backi ng, wherein the adhesive conprises a hydrogenat ed

t her nopl ast i cWO 28846 ker bl ock copol ymer that displays

nodul us at 20 _C of 2. 7x rr 0 4..0x10[ er Pascal s. . .
7 SO Ly PR EB FSHIN BevE] SpAR Gy procesiog tapes and without
styrene- et hyl taeinghsbtid emamslof adirsiveiesidhene/ propyl ene bl ock
copolyners are particularly preferred.in this enbodi t

nt . . One
particul arly pref el? ene smbodiment, the;inyention providesp WH&%"'&”%@'P%F‘% tagethabe
havi ng t he tpé,l,% clg}pgsag ' SO0 - preddaie :
advant ageousl ;omf\i/%?rﬁel ati %/’gigi t hi nal'gg?l%f ngs (glfpr 5 sg%gﬁrt%aglgé&tvgogéhi errlm
(ror e pr ef 8r apéerynaneas backimg. t Theaghdsive comprises 8 thepmeyilastia elastomboh] ockl copotymies.

[err]m | C acki ngs .can_have an .el ongation at bregak of abgut

Lo 200%s ( mor o PRty B ashe o6 ¥ seOEE gy 1 SncPiowg s e trRR OIS
Advant ageous| Paschlde The Wabiépl4iii€ tlidorheMisck &BPolhe dotprises sggmen:m thetphistd)
of about 0.79 to 7.9 kilograns per linear neter width (20 to 200 grans goer

| i near matenial {perferpbly styrena in angmopntaf abeut 16130V gporepreferably about8 to 25%,

sem conduct or E%@{ﬁfe f o | ' | :Qnrfplfh@ r 15
days under anpie cc?)dri} il?itg%§ﬁW4eh&%Bf}%?R§9%\%Wo% a SO°$§F“§‘{"§S 0 a
met hod of 1@r oprefsredghameplastcEindivuenbloviaéapolyniErsinchadd those having blvokpof styeene he

steps of: a r,ovi di n enm_conduct or er;

(b) adhesi vel 3*hBReks o8 ethynel g Uak AR 5 eI e P iR a¥Tert Dleck Fapebvper o
15 sem condugdd ktyrénkREthyRhepRipSleidstireRCethlete/siopRéne Dtk oplydidnent  backi ng
and a |l ayer of a non- pressure sensitive adhesive on the permnent
backi ng; and Preferred semiconductor wafer prosessingitapgs ageerdingtp dhaigverntion exkibiba by
ei ther grindi | e | Cj Ler 4 nto

I ntegrated ci Pgﬂ%@%é@?n%g%dr\°§§%%’r§°§ﬁ{“8§? prefe%{y Fabodt 261{0%10(@95%%3%@%’? oir'r'ﬁri ses
a t her nopliast widtk kaenenfithe following subswatgssilican) phlymsidé, hitisen AMynitiikdxs and piedoresist
above. . .. . DETAI LE SCRI PTI .HE. PREFER

ENBODI VENTS  Coatings, and mainisi B eystadheanven ter dpsling {p copta IRy substrate
conposi tions fod daglasdey SmbieReonditicns. ar e usef ul I n waf er processing
applications, including both wafer grinding and wafer dicing processes. 25

"Waf er grinding" alherderdo peyvidethe mausite adhesiondothe,mbsteate,of interest itinat bee
backsi de of a §sEHE s : ' : g%%i -
procedure wel F nc}\%nw%{iﬁ%n ‘#A’ﬁ%?"‘é@%‘ﬁ*ﬁﬁ?@&%ﬂ%h E%;z’sodr{a&@t}i wa g?@}.ncﬁly
"Waf er di @b nglessthan3@24 biyeveight, basefl @nshet contbimed vseighn gf the tidroopiastioelastomer block
sem conduct or waf er j.at.o individual. die,or m conduct.or, .| C.chips,
whtch 1ol Soodbliamer aph ek BeRsoT. (arh BSTRIGY B 875 westor & bav EBRa Dl

wafers into |fesethai30%3Y wei%\t based on thBRoMbREEWEIRR: FIREHEMRDPRSITPASt S Blocknd
waf er processing tapes of the invention provide | ow Tinal adhesion to

i npor t ant - senPeRAtmReE et thedawid rpbpes mose prateczblyabent 1% torkess Hhar 30% by weighty, or a
organi ¢ pass| ﬁﬁétb&@ssh@{ﬁﬂ fpehf Fhokit Y il witPiquid B Ao Aoifed 4r8 PattRNfGAY

(e.g., silico
25  useful where the thermoplastic elastomer block copolymer is hydrogenated. A

photocrosslinking agent is particularly useful where the thermoplastic elastomer block
copolymer is unhydrogenated.
A further embodiment of the invention provides a semiconductor wafer processing
tape comprising a permanent backing and a layer of a non-pressure sensitive adhesive on the
30  permanent backing, wherein the adhesive comprises a hydrogenated thermoplastic elastomer

block copolymer that displays a storage modulus at 20° C of 2.7x10° to 4.0x10° Pascals.
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8 WD 97/ 03461

PCT/ US96/ 10336 oxynitride), or silicon. The preferred enbodi nents
show m ni mal adhesion build over tinme such that sem conductor wafers
and/ or sem conductor | C chips can be readily renoved from t he waf er
processing tapes of the invention w thout breaking or fracturing in greater
nunber s WO mitted by industrial standards and w tmﬁm&ﬂf ng

i si bl tot i ded t 5 of hesi I due. _High
br o1 or el anbORPRESTE BIOF YIRS AN ST PP Er el e propyiens
several , and rBisck copetimen @te/particiladly prefiret hitthiswhtbbdiateat. sur f aces nenti oned

above. The highly @referr d enbodi nent.s of the jnventjon can alsq be

removed from sem c&HGwBEtiGHatlEp aspect of the/igyentionproyides & efer diging fapg daving
wi t hout stai ni ; + 0 h WG4 apes
of the. i nvent i apconstnicions described sbé\eC S GetARR Can adva a3l naleERA R Wir

non- pr essurse dacikingsiofabad 2 e 5@ uh(moreefprably abinet 130 26 par) moktaréferably about 12

wherein the non-PSA _cqnpr,ises a thernop] asti c el ast omrer hl ock | yner.
By a "per maner??15&&)i@h@?@éﬁ?“ﬁ’°§ﬁﬁ$ﬁ?@%ﬁ%ﬁﬁﬂ@ ﬁogﬁ?(g%%@ € s
intended 10 preferablyaBnit2b B $655 g?g@rrﬁacmﬁegig&ﬁs&fgav&f@mj theselvadter didhg €'

than being a renmovable or rel easa nponent, such as a tenporary,
protective r eltepes can prowide a Peel pdhesion of ahout=20 40i 200 igyams per fircaniatlewidtipboth at the

posseas aover afie ot sobg bR ¥ lens ity WARF Sq 4R it copdBiiiiiBe) )

be suffi cimnt waférlfexi odays tmdep amblet codidifions. be wound about a core into

roll formfor easily hand|ing, storage and, shi pping. Al so, .the

per manent backi ng SH&#HvEnt otrﬂete%ﬂsmmﬁt{}]oq %ggé%ﬂg%mﬁ‘fq‘gv%e_‘a§hﬁo
perm t the mMantEReS dhprises the stéfs o de webs that can be subsequently slit or
cut to narrower widths that can be nore easily 20 wused as well as to
accommodat e semi conduct €a) pra@iding fpsemiconductorwafery steps that will require

(ne,permenent backing | g SRS Rlco S oPGIAFAT N Al

contain no nore e conpoun nic conponents

are perm tised semideniducton waltr prstessing tape thatedmprises 9 perdmahény backihgnd ¥ Ifepsfdar ds
and, nore preferably, wl| be_free from such g%&eri als so as to
reduce the mP@P‘P%é'EFF?W‘Wa@FWWtB%PWW 8 #Y and to reduce the

|i kelihood of the 25 s@gb&ﬁ&é&g&wse%ﬁd@t&wbpgns&%ﬁm%mﬁﬂcléamebh_ﬂﬁe
mat eri al s. er manent, backi ngs useful “in the wafer processing

tapes of the iwpfsordisingths wafer into integratgd icifeuit semicenductefichipsayer filmor as a
multi-layer film L Dot ' L Slel | ong
as the resulting tgggaé:ﬂaéﬁ%e reg%lfai@Qﬁ’gﬁgﬁgﬁ%gld%@é?kéﬂoweﬁg cg{%é){hv\%?er

di ci ng 20 ecjescobedhdbovel t hi n t hese gui delines, the thickness of the

per manent backing is typically about 30 5 to 500 [err]m although for
wafer dicing tapes it is nore preferred that the permanent backi ng

have a thickness of @i £B HESCRIPTRIN DR THE PREFERREDIMBODIMENTRIESS Of
about 12 to 25 [err]m an B .
9 is invention relates broadly to adhesive compositions and adhesive tapes that are

useful in wafer processing applications, including both wafer grinding ahd wafer dicing

25  processes. “Wafer grinding™ as used herein refers to the process of grinding the backside of a
semiconductor wafer so as to reduce its thickness, a procedure well known in the manufacture
of semiconductor wafers. “Wafer dicing” as used herein refers to the sawing or dicing of a
semiconductor wafer into individual die or semiconductor IC chips, which is also a well
known step in the conversion of semiconductor wafers into IC chips.

30 The preferred adhesive compositions and wafer processing tapes of the invention
provide low final adhesion to important semiconductor industry substrates such as photoresist

layers, organic passivation layers (e.g., polyimide), inorganic passivation layers (e.g., silicon

3
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PCT/ US96/ 10336 nost preferably a thickness of about 12 to 15 [err]m
Al so, wafer processing tapes specifically i ntended for use in dicing
applications are preferred to be sufficiently stretchable that they can
accomodat e the use of a push-up needle or probe that may be enpl oyed to
facilitate renW@MO3461 of 3 seniconductor die. Accordingly, BEOVGRS6/20306

backi ngs preferred.far use in fer dici .5 tapes, display a tensile
strength at br 8’&1?%‘3& ﬂres‘]‘ffﬁﬂhF %P'erfré‘é?‘i“ igents, shiag mingmal gdhesion pydld,eves dimes
(kPa) and, in fth that defiéidubtof wafRes dn@dr sebiBoHdudBPIC ShifkdQn bEeadi®) flrodhd Fom

t he machi ne direction el ongation at break of permanent backi ngs

preferred for theavafer nrpgessingfppes of theipyention witheut breaking or frachusing in @@ateon@6iereo
(rnore preferab : 9 0,%1in t.he

transverse di rg%rt)f on. Eeﬁnﬁ%@ﬁ%ﬁ@?ﬁgﬁgw&&%gﬂ%%&%&% %"ﬁ‘?#‘&ﬂ%ﬁ%’éé@m
than this rangef adhesive refiduec | Higidy prefenred embodimenth afthe hiventioreghibititiese Sttritkit&sto
nor e -when cont act efj ?X a Sﬂ%? Cﬁ?duﬁhof | C chi p repoval probe than the
per manent backiNg&" 8¢ PRE ATHTEMNY: 18 B@‘Féﬁ‘l?"g&te_fsﬁ#’a‘i?éé‘eﬂwfkﬁﬁﬁ@"e- The highlyci ng
processes. As W%bo&ﬁ&hs%tiﬂaﬁioﬂ%m&%bﬁd f?&ﬁ%ﬁﬁiﬁ@ﬁuﬁﬁ?%?a%an

obe travel dis

result in sl ower manufacturing speeds since the pr ance

will be increahdfpr sgmicerdnstor 16 chips without Mainingi f f ness of t he per nmanent

backi ng i ncreases (j,. | ile strenqgth..low el ongati.on) it is 15

easier to handle thfgq gPsde! e ﬂ}eas:neix?%g%ocgs hsgg%aagh&mvmtf%cgrqpﬁaq BFBap oni ng

more commoie  backing and a layer\dfa@ibh-pressuiré Semsitite sthesiRAnBEPSARPEA ihe%ﬁiédd&ﬂﬁaacldng,
e made

useful in the fer proc i ng tapes, of . the invention may

i ncl ude pol yol‘\é\?‘?rﬂgt °§1‘S§§Sﬁo : qﬁgﬁ”éﬁ%’?“%@%‘?lwfér‘l’&*ﬁwg}mene and
pol et hyl pent ene) .Byed Hyekfslthitadithe TR AR ORISR Scidintlr wHiAYL @P&(eé&%t h)
acrylic acid copol yner and et hyl ene/vinyl acetate copol yner),

pol ybut adi ene, fops py injegngl et ob the weafer pr@essingdanemtbettharbeigmd semovable onretbasable

pol yester (es ' repht hal ate) . . .Adhesi ve
conposi ti ons @eku| él?"nﬁ%gseél %%,ﬁéﬁ'{;ﬁ’oh‘%é?“g"%% qaﬁfég?eﬁa]'%pgomoge W&P“@‘é‘d‘bﬁl"s‘@fe’
and, nore pf efprocessing tapeyfitisd inemtion) thederntaritht Backing Wilb @dsiatily ?oﬁésﬁémr

bl ock copol yner. %‘Bé a “ngn- PSA" is meant an adhesjve that does not

di spl ay pr ess iFaPertisss For gxamples Hiepermapent kacking shopldde suffisientiyfigxibleto neanit iitoe
I s convent i ondelwound ; : | . EShl.ay,

per manent and aggr es?isd\s/lgta%g%k!ihﬁggg%% fg&vﬁgeﬁsg@%éggmgggédu%@ ?‘gt é&;lso;?lfeer
appl yi ng onl y Refganent backing hoslkhave the abilitydo dp cetbyqukknifeiso ag fovpermie sermatufeture

a pressure sengll:hV. | | Lyven Ay th Dahl.qui st criterion
line, which i %:‘Jé%et ‘22‘%3 Eagt% llar/rg gé‘rgfegpesnﬁ VRS ugtosqagpgﬁ%wﬁggﬁgattl& morsreapllys s
t han about203x 28¢dasyelRago atcommueate semidomiuctbp 1€ akip analfaaaingstés tha Ol require

t enper at ur e, %FOUt 20 tgch [Sér(lr have pressure, sensitive adhesive
properties whilePSrRARSnt hycking 1o be enty, Prsferably. dhe permanpnt backing il conjain ne mewe not .
Thus, nore spegitériesahdubl iofScoRSRR | I

t hat has a storage %ﬁ?ﬂ%g‘?ﬁ?ﬁst ab(e)l\t/igﬁ?hgmﬂgﬁf‘@w g’%&{:?‘?%}r@%{ﬁﬁ
line, and nor evalergregessingindustry stapdands and, mongpdeftrably.awid be fiex fromench mRrsialalss .

10 as to reduce the water sensitivity of the permanent backing and to reduce the likelihood of the
25  semiconductor wafers becoming contaminated by these materials.

Permanent backings useful in the wafer processing tapes of the invention may be
provided as a single layer film or as a multi-layer film. The thickness of the backing may vary
widely so long as the resulting tape can be readily handled by wafer grinding and wafer dicing
equipment. Within these guidelines, the thickness of the permanent backiné is typically about

36 5 to 500 pum, although for wafer dicing tapes it is more preferred that the permanent backing
have a thickness of about 12 to 50 pm, more preferably a thickness of about 12 to 25 pm, and
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'‘PCT/ US96/ 10336 By a "thernoplastic el astoner bl ock copol yner"
is meant a copol ynmer of segnented A and B bl ocks or segnments and

whi ch di spl ays both thernoplastic and elastoneric (i.e., rubbery)
behavior. For srnplrcrty, t he expressions "thernoplastic el astoner” and
"bl ock CHOITH3HET are sonetlnes used hereln to refer tgcgm&mnmms

t her nopl astic eIato therrm l.asti c

el ast oner nmay B%S 5%?‘15’ ﬂ Ef?ﬁgglrzft%gt Tt F ReE specifically
rubbers as wel lintasded ﬁsiweaitmldtui@ applicutiohydréepiefefred (@be;;suﬂiomﬂthéta&bbﬂnht they can
vinyls). Thernopl astic el astonmers .useful 1 n the adh sive ositions

and wafer pr oc@gngdafﬁrsh%uasfof # HESherFﬁ{”F grprobe that mpy-be gmp Fltt‘i’ gas removal

I h b?ag"%s?“&ﬁ"
gffﬁctmi, g‘é'g\ggﬁxﬂg%:ﬁg?m}dgeﬁ cd%?tﬁ%le materials ese structures Qg

represents & ndapes &hﬁayaytmﬂe stresigth atdypeakdn the macljneditectien gﬁaboutrfi@n%bkﬂmﬂa;cals

owever - sl 1 (R gtsh o 5 ati e ARG B IE0 Inap0dkta. STlfe. e Batitng frekton
copol yners. elongation at bredK éﬂ{ﬁhﬁ@bﬁﬂlﬁcﬁtﬁ@rmt Gsefin Wi Hidink Fﬁli&d&)xﬁw o-

and polycyclic aromatic ydr ocar bons, and nore parti cul ar%ﬁé nono-
d

and pol ycycl i camlért@%toZqor%émp@mreferahlmbouté%m@%a)ara%wréom inthec| ude
substituted an

bicyclic str uc%ﬁ%ﬁﬁg Ee'?’& M@%ﬁ%% g% gm&g?reg?és?lgrﬁ%% ﬁ‘zaé‘%g‘a"g“”“‘

t her nopl ?s tio ;:f slopgatioh greafer than r.rusI ﬂﬂ@fﬁilltstrbeﬂ note whthidoatacted bypd smﬁmmedo'r [1
arenes of suffigcient s n ecul ar i ase
separation at FUBRFIY gg‘t‘&?f“en%e?ﬂé“af‘ﬁe\rgeﬁﬂ%l %&‘E“ﬂeﬁf‘ﬁcﬂ{ eﬁ%"&ﬁ?ﬁ&‘“@@"a
homopol ymer  or qeaiQirdddiiks. OAs @tegtﬂméﬁc}ﬁ{a@lﬂﬁ% -nofRithin the preferrecir AR i kbt ﬁtr enes
I n the t hernmopl astic A bl ocks are preferabl ar enes.

y nonoal
t erm " nonoal kesipwezmanwéactuging spagds sindedhe probe tnveldistansg Mlﬁ/ buinarebgcdt mgovuf, as he

benzene seri es g stﬁnesﬁwsggnabrrs&%@q&rut%éﬁgatdggﬁnggre 2h &9 RohBitoHy 9

0- nethylstyrene rene
1, 3- di et hyb st pastmég hantijeltse laehdiirséter ssmicoaduottaytviaders thanare bbdoyﬂmg moreTomMNBNES,

ticul arl i ng- | ated st d.oth -al kenyl | | |
Dot 1 ¢ compounds. HsteraR B R 8 oAt hegkwa osepi oy e Ao PHESTIBARS® £he
l'i ke. The pref ¢iefigdénticnng) H%Qﬁdde iR PBlydlefins (e.g. poryaawerpﬂryﬂrwm&cﬂdﬁume

arenes such as styrene and al pha-nethyl styrene, and styrene is
particul arly pped requraqahyipentene), ethylene/vinyh gronomersopeimers kes. rﬁﬂyﬂ%«meth)mwl@@@

LT o Y AP R B AE e, o oy st

nunber averzagepnbtnethmmpoim:ghtanm;)olmstnn(esamg pblgetﬁﬂemerepﬂihdamher nmopl ast i C

A bl ocks typically. constitute to0..30 Rer ¢ ef er abl
about 8 to 25 per ce%?h%‘y frIpRpsttio 8§usegl?m ‘Pﬁ'@"ﬁt“%ﬁ M?ate"*}g&‘ﬁt "Bé/
bl ocks are conpsd, ﬁi%?eﬁEfeﬁbgaédb%ﬁtt&%hﬂ@@a&hﬂn@ﬁﬁﬁ%fastomer block copolymer. By a

11 VO 97/ 034 . . . .
PCT/ US96/ 10336 “non-PSA” is meant an adhesive that does not display pressure sensitive properties. A

pressure sensitive adhesive is conventionally understood to refer to an adhesive that displays
25  permanent and aggressive tackiness to a wide variety of substrates after applying only light .
pressure. An accepted quantitative description of a pressure sensitive adhesive is given by the
Dahlquist criterion line, which indicates that materials having a storage modulus (G") of less
than about 3x10° Pascals (measured at 10 radians/second at room temperature, about 20 to 22
°C) have pressure sensitive adhesive properties while materials having a G* in excess of this
30 value donot. Thus, more specifically, a non-PSA, as used herein, refers to a material that has
a storage modulus at least above the Dahlquist criterion line, and more preferably, a storage
modulus above 1x10* Pascals. -
10



segnent, the nost preferred thernoplastic elastoners contain A bl ocks

constituting about 15 to 25% by wei ght of the bl ock copol yner.
The A-B- A designation includes bl ock copolyners that are branched as wel |
as |inear and al so i ncludes structures in which the end bl ocks are

different fromone another but are 5 both derived from styrene or
styrene honol 3¥@97es4&th structures soneti mes bei ng known as APCT/US96/10836C

ar o pol yner bl ocks Bhsimaplgpic destonkt Bock FNIFE 1 meart ARDRTeG o soomened &

copol yners of d:fama&meega{ehelaadwmcﬁarspmgﬂcmﬂﬂfmucand elmnﬂémr(se The
conj ugated dienes are preferably ones contai ni na from4 to car bon at ons.

10" Exanpl es rybbesy)ibehayiar, Forsimplisitisd thei expressianso plasti¢ ﬂﬁé@mi "andiblagk ene

P e e i e

li ke. 5 Thus, aﬂxmﬁdphmm)aﬁstqmahmyrbedeaﬂﬂymeﬁngmsmm astpral myatheﬁdﬂe
rubbery - segnent satu at ed dro enat of, unsat ur at ed
precur sor s sud'H é"%ﬁ%ﬂ‘é’ﬂ%" é‘ﬁzé V‘E’éﬂoﬁi‘ﬁ@?"ﬂ%ﬁ’ng
center bl ocks &&fﬂ?ﬁﬁﬁ&&lﬁ%iﬁhﬁ&ﬂm&sﬁo&%d%ﬁ ng tapdd O the invention

hydrogenation of the |atter, a styrene-ethylene/bu ene st rene bl oc

copol yner is dhehedermaelti-block copolymers having radials e AdB (i d’gbpk,@néhs@ay AeBeA bibledk
copol yner pre Vi€

styrene- et hyl gsg'é‘ %&%@s@@&rseﬁgﬁbé &qf?hg%'pg J;l/“(;ﬁirrsta‘?r“;tm EA repres?né %‘Tns'mgﬁ%
as prol yithermoplastic s@gnhgﬂwé g.plaxeml blouk) aridy/B espeesbuts aehbbaq elashimm sé@yent| SO
be used to formthe é g!bery el ast orer segrénsnts Al so parti cul arL
preferred are (& AdH WE"’ pregogtions of other m°"%‘fe"%i‘inﬂf giteripto the block
conj ugat ed d| %§E lq;?,;g be used too. The nunber average nol ecul ar wei ght of

t he bl g or the linear diblock and triblock copolyners is
preferably | n t he dlustrativsfthermoplastic A blocks isgadet monbs andyBdycyclic aromatic

Radi al bl ock I S |s i nven described
TS, Pat . 958RoEBAS adfERbipaleubl. Snond R AR i, g R o dn
formul a: (- B)pmlycyﬂlﬁamlbﬂnﬁudésu&smuted a%{)ﬂsﬂ&ﬁf%pd]y(hhﬂﬁke@@b%ﬂlﬁﬁﬁi@gfb dndo 31
styrene or st ne honol o is a rubbery el ast oc erive
f rom conj ugat éﬁcva%’feﬁ@gtw% 7fﬂfﬁd 'EBPBH&F&?S‘%?%'“‘g{EEedLﬂWW%%Q hi c
connecting nolsgeifinded'bi ﬁhsﬁbsﬁﬁ%l%&i%@irdlﬂ: Xreﬂfes ot stifficient segfent mdi&cllar weight to
tetrachloride, tin tetrachlorid di vi nyl benzene, although others
are menti oned assureplgse seppratioat reqm mmurex'fhaﬂleﬁmsac Acblodks gie comprise a
functionality h ev er corresponding to the
functionality Hc? ow&ﬁergrﬁﬁélyﬂarggﬁ(@gy%gé nol ecul ar wei ght of the radi al
bl ock copdloyners i Thpakesyt alehes in thetthembplagiz A blocksaire preferiblylidondaliienyl@renes.

400, 000. . . . 12 .
WO 97/ 03461  The term “monoalkenyl arene” will be taken to include particularly those of the benzene series

PCT/ US96/ 1033Gych as styrene and its Lﬂ‘i‘og]glaﬁd H&%l@@éxh&u(ﬁﬁé‘mﬂ@rﬂm Al e a, EI OCEE ]

m xture of radial linear tri b copol yners and si
copol yners. Hd?@?ﬂé)’my{eh@ Ig-dpethyisyrenes alphgemethylstyrene and other gigg alkylated styrenes.ne

i Xt ft h
percont by werpgh g i el s thek I oHRFEn e RN pdlysfi SERA o,
5 2 vmsdeh asminydahaphdfalenq wingl antlrhdepe avbiht fike. €THelpeefennal mondalkenylaséneseres

may be used (eithe
y ( monovirny] monocyclic arenes such as styrene and alpha-methylstyrene, and styrene is

particularly preferred.
The individual thermoplastic A blocks preferably have a number average molecular
weight of at least about 6,000 so as to promote good domain formation and, more preferably,
30  a number average molecular weight of about 8,000 to 30,000. The thermoplastic A blocks
typically constitute about 5 to 30 percent, and preferably, about 8 to 25 percent by weight of
the block copolymer. When the B blocks are comprised of a saturated rubbery elastomer
11



alone or in conbination) in the invention including the SOLPRENE fam |y of

materials (Phillips Petroleum Co.), the FINAPRENE fam |y of materials
(Fina), the TUFPRENE and ASAPRENE fam |lies of nmaterials (Asahi), the
STEREON fam |y of materials (Firestone Synt heti ¢ Rubber & Latex Co.),

the EUROPRENE SOL T famly of materials (Enichem, the 10 VECIOR famly
of materials mmol ymers), and the CARIFLEX TR fam |y of PGR{USS6[10336

(Shell Chemi cal Al so ef I s the SEPTON faml f. mat er

(Kur aray Co. LSF&"?m’ ‘?ﬁ&‘?ﬁ e"?ifél‘ Bﬁ?“fiﬁg‘m%@%a Ef%{“'g spogt 1
2063. Al so usegbubod Wélgxtiémlﬂ&ckamdl mat eri al s (Shel | Cheni cal
Co.), such as D110 D-1102, 1107P, D 1111, D-1112 1114PX, D1

116, D- 117P, D- 11mA-b=&dmmmclmblogt &qppbmerﬁtb&tmanm agwell ps linpgr

Rp-6012, G i helBiinantin ek i s Blonfiulsippisal ot patiipei ot

G 1726X, G517 derived from styfehé biXstydete Réiidlags (mishsRudres Sdmetimibd being indwit-asl Al .

I n general, the KRATON series of hydr ogenat ed t hernopl astic

el astoners i s BfdHeskcopolymers). A class of materials which is highly
preferred are hydr agepaiaftdbhinely AR Bkmells art BIBIEANIBEks SEMPERI oF Of
styrene and segnents of ethylene/propylene especi a t hose I ch

have a repor t d@mepolymersef 8 hfonesmeroe woptlymeas of tweearancrb sliphatiGeaningaBdidiese en

3200 psi - and HemsEers, TS bnbbhugs Ygnddlre protiibif ondl itBing ol § B0 P Lalnp wBR
fol | ow ng wmt orExgmples dfiduitable conjugated dithe Monsrmets tickkis cchbetadiene (butadiess)f2-2. 5 X

10[err] to 4.0 X O[err Pascal s at_Q[ .. about, 2.7 x 10[err] to 4.Q
10[ err] Pascal prbutadicpe (sgprene)s2, 3:&'&)8?}1’3’?21 §R’Jéta§t§[‘"erlrﬁ’l"{“6ad§“8 Pm)f]
Pascal s at 40[ef. tive of this class of materials is :
KRATON RP- 6906163'r B%]&%SE%@@&\@B{;]% | atter being particularly unique as a

| i near, mul ti-bl ocAnthe most:prpﬁttrydmyrehla\blqug cbpn]ymagphambberbkagmests may be

(styrene-ethyle e/ opyl.ene- st et h en Bl ends of '
these materi al g‘{% t'l"g'éa? ﬂ%{° “ﬂ"i?tgm&?dag%w %érsﬁséf?l/é %ene—&)tad

ad\éapt ageanssl| )blddcwpdjhﬁeﬂaﬁﬁgéulefr b&sﬁled cdr?iprﬁﬂﬁ ?m:mmmmm mlﬂmmgfs?dlpsm on
nmodi fi ers. n of the ther astic el ONers use

the i nvent i on hydrpeenation gﬁ'ﬁeﬁsm 2 sryrapethylenc/buylengestyren olygr i t 00
| 'ow (especi al Isimitffy! 2ktyreRd.Sbpramiayrerk BIOGK HpBlymer ﬂar@mﬁivﬁﬁa?'ﬁ@h?&rogenated% yleRP

hi gh (especially céertai n unhydrogenat ed ther noplastic elastoners) fo
maxi num utili Wtyrene—ethylene/propylene-stytene block copolymer. Rubbery materials such as 13

WD 97/ 03461
PCT/ US96/ 10338°YisoPren¢; pelyputpdiene and styrene-butadiene mubbess,may 4150 bepsed 1fomdlis ¢ ai n
of the theonoplhbieh dastdnis isegimens. ARy pamcuiarilymuﬁ‘efre&memuﬂay:eneindtxmrahbmms

0 coat, or  a ok BHTRLE DB b mD e isgiep, THa bR MR MO RO NEE ot

appl i cations. Bbiocks’?&%é ﬂﬁéﬂﬂ&b’locl&ﬁﬂtﬁﬂb&@w{)@lﬁﬂfm@ﬁe&k& nhe fafige dFABBEL | ON
may further and optionally conprise an adhesion nodifier such as a

t acki fyi ng re%3¥00de 180.00Qui d r ubber to i ncrease the i nherent

adhesion, wetting gbjdl lglgck g&flg{rgg Ll b/ eh¥fin eﬂﬁmu} bf e M%élh&ri%@ﬁt@gteﬂaé. or

a photocrossllnklng decrease e 1 nheren esron o
t her nopl agsi c Nal. 3280383 and cenfonntothe following geinknal fogmules{ABnOd wizeecindded t o
the thernoplastic ela_sé,?qréﬁr to en ncethelnltlal adhesj.on strength

t hereof and t dhegmeplastichbiack polymeriz wre*eﬁorésyr%{@ hPB“’Pﬁfn%‘éé ryhery, qt?msncof

&EI CL h?t a?gez 'Ft))gal%F g&m%&m SifjugRedidichids! % iHMitatdd Wbobe! X B &R ofthnit B indrdumlc ate 1o

connecting molecule with a functionality of 2-4 such as silicon tetrachlonde, tin tetrachloride,
or divinyl benzene, although others are mentioned in U.S, Pat. No. 3,281 383. X may have a

“)1

30 higher functionality in which event “n” is 2 number corresponding to the functionality of A.
The number average molecular weight of the radial block copolymers is preferably in the range
of about 125,000 to 400,000.
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Tacki fying resins can also inpart other desirable properties to the

‘adhesi ve conposition such as |lower viscosity, inproved coatability,
and i nproved peel adhesion. Tacki fying resins useful in the
adhesi ve conpositions of the invention include resins derived by

pol ynmeri zation of fromCerr] to CJerr] unsaturated hydrocarbon nononers,

pol yt er penes, WB97034961t heti ¢ pol yt erpenes, and the |ike. The PCHEBI6{1033§
resins may contain ﬁt htél ene uns?t uration; wever

. ha , satyrafed .
t acki fyi ng resins eraoplastic plastomer may plyo pospprise @ FKtEe 9%15@@5}1%&3@&1“0*

thermopl asti ¢ @pafiner®ind siflcdinGaK &pblymdfsk Howdver, ERProportcn bf ke diberr ed by
pol yneri zati on of nononmers_ consistin ql'Erl marily of ol efins and
m;g i

diol efi ns and ¢opelymees in the:mixtusanefithe triblogk logk copolymerysheuid mot enseeshahout 85
Cho ! ! R ving 20 .
ypitcal Ty oxni eenESy ool nOGREY Jowke BaEertiits SR aR Sha A4 bl 20 1251 0°

14|5[ err] fC lﬁCi d ) Awidum_k?ay&f;:ﬁmﬁmﬂ@miﬁbl@thbm@lasﬁmdamﬂhﬁy gﬁhiefdr(either
val ues o ess .t han.one.,. Tackifvin resi.ns . t.he a es) ve
Cormosi L1 ons HOTSE i FTBkiESEGR i fee Wyeaenryding the ANIRINE Bty of matorals
materials; e. Q(T-Philli})s‘}’%trgi&ﬁm@()‘.i)f M FTINRPRENEFAmiebCMtertis ghﬁ»&néﬁ@y%x@sﬁs%ﬂ :
prefe npatible wt

It is also rred that the tackifying resins be Co

t he }3 Ih erno pldasA$bP%EH§tfvnﬁ¢s, oftsyataxialsdAsabi), the STERRON Bimily lofimatetials (Firestome
Venper at ar e. - Syninbic RUBSSE 28 C0) e AOUROBRESHESOE NG fipasthif enicpem), the

resi BS ug eful VBCTOR fhd?h;e?ﬂ' ma?rials (DexaOPghatidrk), Qﬂi&thetﬁﬂgﬂl[.mmhﬂﬁ oﬁﬁdteh‘iﬁlgCh
are based on r] .o in fractjon i / ngt ac err 95 an

W ngtack [err f(s%lg&(%w‘%&c?k Aﬁ%ﬁﬁé@l@&%”ﬁﬂﬁ“ }%@iﬁ’ﬁz "’é(F&_P’F é%‘!‘"é’ay {(itd.), such
Goodyear Tire QREPTON 2003UB8B 2667, 262309643 q%@@ﬁrhea uEé?lﬁ'i{'tg? ;c?&llltlt%ig family of

Regal rez[err] 1078, Regalrez[err] 1094 and 3 Regal rez
avai | abl e fr ormatenials(Shell Chemical £lo.)Gamch a3 Bel 101.,Wd62, 124 10%P, Dslidh, Bl 122K

becor ezferr] rddme Biip i ATDA AER B AT RE Bl PR BRLIE0D-
gz rivativess ofnlooxv\,;D D@‘??S%%'fal 41581436 ORP6A0E RP-6409, RP-6614, RP-6906, RP-6912, G-
PCT/ US96/ 103361650, G-18a}iGrdp34, Ss1658K; Enl637 <G8 Xy GilR0PRSHIRAR GRS PR Pude

Foral [err] 85 prexFAGAo0lRI¥G-1981%X, F6R1024, and TIREABH ©5n A6, BRIKATON fffies of
O her suitable resins I nclude terpene p_ol ynmers, such as polyneric resinous
mat eri al s hydrageaatedieimopjastiolastamens is preferred/ or  copol yneri zation of

t er pene hydrocarbo C ' l. i nd _Dbi [,C

monot e penes and ¢ RerEektpifbrs Weh i gy grefer B Afe m AR A B copetymens

t er pi nen?, zah Urqpaiptising segiiefits\ofl Styrene axlatdagmertgebmmefp%vm&caspdciauy those whilethe
resins of the terpene ype.i.nclude the Zonarez [err] terpene B-series
and 7000 seri d@veEPrEed @owitmﬁ@wxp Qi have &%&J%ﬁ“i t&yptpmorsm%sﬂ%isy
properties re ) Igﬁ,rg‘ ﬁé“rg} H8si Waley ]
and ring softémg?%tg%ggggt )o ag'(r)%t?ﬁsggkto 1h465f9a[52x§%£3?& ﬁg'ndgﬁggggr?%?g%ﬁtgﬁak
nunbers of | esSuchimateriglsanay Eghibit the followting storagze mpiulys profile fati 19 rediang/second)

ef fective anmoupt i i s, an I, R§.en 0 | Venst i at.e
| evel of" adheg‘l% S%t %{%xﬁﬁ‘etos“u “s‘t’?de}?ag&i)sfatpn(?’eagg'gtiﬂm% tgé?d u’éfwaﬂ]&gﬁﬁﬁgﬁ%’ anﬁ
t acki fyi ng2s e ubbute Pk aperd 318 k Il O'CRseaticht a0°Q. NReprevemthtiverof gl class @ nfialsad, t he

substrate that_is to be baonded, .and the nodyl us, of , the thernoplastic
el astoner. An KBRATON RE-67¢6 %ﬁn@@f the latter Fﬁmmﬁ lyunigpe agg ineap mylirbiock

|n an adequat obiheing Todt B0 Block st Rfic BindRhe/Hflencl differtss  t acki fyi ng
resin should no e enployed in an anount that " wl ead t'0 an unacceptably
hi gh ethylene/propylene). Blends of these materials are also useful. This class of materials

advantageously provides a useful level of adhesion without adding adhesion modifiers.

30 Certain of the thermoplastic elastomers useful in the invention may have inherent levels
of adhesion that are either too low (especially certain hydr;)genated thermoplastic elastomers)
or too high (especially certain unhydrogenated thermoplastic elastomers) for maximum utility .
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| evel of final adhesion as this could cause an unacceptably high | evel of
sem conduct or waf er br eakage upon renoval of the wafer processing
tape. In general, the m ni num anmount of tacki fying resin needed to
achi eve the desired adhesion while maintaining the non-PSA character
of the adhesive is enployed, which is an amount that is typically |ess than
10% by 20 wei jWOIHEMEH on t he conbi ned wei ght of the tackify?ﬁ@“&%@“ﬁ”ﬁnd
the thernopl astic glastoner. ., . e Jar.ef er abl aho .0 8% by wej ght
oCused 7 n afer BRSRREE spaficayand) 1o aeiigt AR HeS Wlfoniesht sisfoe

i ncrease the i ishificlenththvetzhosabstiatesupiabe @fbe bonded iney fotth adow qualitypeating, may; be
decrease its modul us, and inprove.its ability to, wet %gg surface to . be
bonded. The | i Gheph Qa8 or gatien @aee if%fd%étd“ by 1 WaiSEPrOGESSInE applicatipnsy,

the thernopl as Wcﬁmaﬁlglg,reih@ﬁﬁm cong})grs#fﬂh§& thS inVERBh maf Rirfhet ﬁldrl?}tiﬁﬁalﬁfgfb'o@gﬂse

evi dence of phase se ation at r . tenperature. The nolecul I ght
of the |iqusd mobilesion modifier duch assi tackifyinggesimer a kquidwubbsr to inbrease the inherent

| i keli hood of the liquid r er_m i to the,adhesive bond,l|ne ich
coul d cause a '°n'%°£'%%ﬂﬁé?w&§@b%%m! ceg'?stkﬁ'?eﬁ’r% ad?“hfé‘?
processi ng t apagenf\tdiidceeas thé inti&er Alihdion of the théfidplasti.efiddmien 50, 000 is |
useful. While partially hydrogenated |iquid rubbers may be used, 30 _those

whi ch are nore ful | J2ekiyng seima canceaddedstoshe themppplastic.¢} o5 o erhgaepthe initial
RURIR . . o
L0 S S 1 M i Sy

15 10 the adhiesdié/codasition to quickly wet the surface of the substrate to which it is applied.
PCT/ US96/ 10336 oo s . The |iqyid,rubher shauld be ysed in an,,

e T et ve. anouackiiREFins s g Sthen dFsTRaS Propeieq oyt b, Syl g guch
criteria di scugsRiePASAORItY, Ansrovid\Eoatabiffy, Md ithpidied b&f kdhkdibmg resin. Wthin
these paraneters, a_typical amount of I'iquid rubber is |ess than 20% by
wei ght, based on t h&ackifying resigpusefidbin the pdhiesive somppsitioneefithginventipe inslude resinsr

and e 1 0L} ool ARl o € it RelcB3fr BRI ferpncs,
t h;ar nopl astts c sjmlmtt i0 paly;e’rr];&nesptndhhgliigt The tackifyingeresin ) "stmayaﬁgtahmﬁwme un$atariation;
waf er processi ape en i.t..my be appropriate.to_.add a.

Phot ocr 055l | nkPRYVES SHETRES! Sy BRI A AFPREF SRRy S5 U5t Vith BYImRERWRd) ast i c
el astonmer. As thermoplab&i€ elati6mérs."Hydrocd?bé @&ﬁgﬁ@'&dﬂi‘sicﬂﬂb@ﬂ%ﬁréd byepdlyrherizatiGilof
agent which, upon exposure to ultraviolet 1 radiation (e.g., radiation

havi ng a wavel BYegemers ronsisting primsuily of olefins aechdinlefinsranyl include farexample, residual by-
t hernopl asti ¢ EJ’O%E&%H{E& of 'iﬁ%ﬁiahhﬂg nraméfactuTiréFe%ry%ess. pﬁ%%@%rdgicilﬂogﬂmgem S

suitable for uSe In I nvention 1 nclude a es, suc
benzal dehyde, essims gipibalyekhibitdallandhiigrsoftering pdints efifrore rboaa 802w, 1468Coaves such

as acet ophenone benzo npne,and their substituted derivatjves such
25 Sandoray 100bbest P FPRANLD R a SouRoNion vAIIE grIest M oRE. THHHE Eesi
benzoqui nones, yguhii i A HHRSNE coMpdsitiBRY of thé Faddntibh h@dyz;d@ny 169 mBRGilar weight

t hi oxant hones such as 2-isopropylthi oxant hone and 2-dodecyl t hi oxant hone;

and certain materieln:rmwdgl@mgm melgeular wright eatiept I50ten2i500 a 1t ipalso prefureds
2 o Rt B sy ST ARMBRS S
potential for gantertis ngvisibleeddence ofpiase sepmtation these components atom temperature.
phot ocr ossl i nking agent Ji.s used L, a chrallvely effectiye, mypis, By whi ch
compositions of the invention and which are based on a C; olefin fraction include Wingtack ™
95 and Wingtack ™ 115 (Wingtack Plus) tackifying resins available from Goodyear Tire and
Rubber Co. Other hydrocarbon resins include Regalrez ™ 1078, Regalrez ™ 1094 and
30  Regalrez ™ 1126 available from Hercules Chemical Co., Inc.; Arkon resins, such as Arkon ™
P115, available from Arakawa Forest Chemical Industries; and Escorez ™ resins_available
from Exxon Chemical Co. Examples of derivatives of rosin, especially hydrogenated
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an amount that is sufficient to cause crosslinking of the adhesive to
provide the desired final adhesi on properties to the substrate of
interest. An insufficient amount of photocrosslinking agent my cause
i nadequate curing (i.e., crosslinking) of the adhesive conposition such

t hat t he adhesion still remains too high, while excess

phot ocr ossl i nOay0a4dnt may result in a non- 25 uniform cul"él‘/!mﬂﬁdﬁyﬁ t he
bul k of the adhesive corrp03|t| thin these parapeters anount
of .phot ocr oss| 9eRKatiyss. uch eﬁ{iﬁ!&l”l"?‘“&ﬁé‘lﬂ“"ﬁ%e tosé%"o?'%emg”r?éffﬂmthe
t her nopl asti ¢ Bla8totkdmicdl P E,ehg,r eferably about 0.2 to 1% by weight, and
nost preferably about 0.3 to 0.5% by wei ght. M nor
amount s of vari ous Qtheri suitableresinminclndaterpene Mm&wuma&mmms materials

i Tors, ot a3y et Bl eaelatlh St upeh caBeftad siislaliony

oil's, and tshe modogandbicyciomisnbtepencadad thelr atixtures tnclading GirdhedisPaerided pinene, ON
t he flnal properties desired.

16 terpln%tgppggg@d various other terpenes. Commercially available resins of the terpene
PCT/ US96/ 1033 include the Zona @&% BSefaA0 966b $fikd éJaﬁab‘lé}‘ﬁ u(}r%nzona
processing appfications, Wafe processi ng t apes shoul

essential |y frGemdal Com d‘mpwplypmpmvmteddoﬂtﬂe%@raﬂé‘ telpemmdsmcludeball

contam nate the em c dhe e
Commos 1 ons. dhed ing soRgaing ot s Beet Kito, 43T ind sperification eyl dhang
readi |y prgpared. M'té‘c?d g rdsiAgs &é&@fdﬂh@ﬂ%@ﬁde%nﬁ;bﬁﬂﬂ%ﬁﬁs%o%ﬂb’mieﬁ&& tfoy' ng

resin or liquid ub er are sol ublized in a nonpolar organic solvent

such as t ol uersive(thh amonmye Jeve! of adbgsion to the subgjiraty ofvintesest. aFla astual nount of ane
and/ or cycl Ohgg%g%iaﬁ %ﬂrﬁ‘ﬁnﬁ%}éﬁ%ﬁa ;1% d E’r}' thP@évgmn {Hagﬁq‘ gésu'e% the sug&ta@/ 4hat EP&’ ;

ketone and is aro
devi ce at be bbndmn wehghe rpduloeof the tlﬁﬂmrﬂahc uaswmer( anﬂ,ﬁdngm ainoutt off to 4

hours) until no i ssolved visipble 10 thernopl astjc .el ast v si bl e.
| f a photocr os‘%‘?ki%g Ao gahRot |’%5“f) t iean adeqpate ingrgase padhasion; é’t‘ the other ?'P‘l'd he i e
wi th addi t js0naheFimp %sﬂgsheﬂdtnhﬁbé ﬂrlgef iH dn aﬁ&nﬁmum 16430 lafé hﬁﬁéép‘iﬁﬂ& lﬁ?la

The resulting solublized ther astic el astoner nay be l"ut ed
sol i ds cont entleyebokfinal adhesion as this cmﬂ@%usc amunageeptablichighilevel of ammndu@oowaﬁey

) b 3.
Soi vent o of - EoRgast bR rent\af Bfihe Wt BroB bk b i general AR nB0CHRE° |
Ei Q: uteing/n msa'é letaﬁ:ﬁiﬁyﬁg résiti eddd 1o aphiopalnodesiral ihediorcwhite hyintaining elid woh-PSA 2
ilu

solution may the
the per manent %HéﬁFh%ﬂB?ado{‘e?&‘? ’isé't“?'%‘FJ Whith is P ARQUALthALE Iy E‘r&% ‘Sgﬁ)h@gﬁl fe
coating, s}t tyRGgeH Bhded of PR ddﬁﬂ)lrﬁfi V\feﬁgﬁﬁéﬁﬁe fa@kéﬂ@@&h 36t B thekSHlastic elastomer.

drying at a tenperature (e.g., about [err] © and a tinme (e.g.,
several m nut edonepreferabiy, ab00t3t(b$%bhw'8)ltlsgsﬁs to provide an adhesive tape.

The (i ckness of ¢ ellGsl, LG OlePF Bl 1eea WEicThc s Bl BHENoR el gAche

range of about 10 fO SeVer abou m Crons,
for waf ehe giihiesict cegnposicion, sitarsse its tiogulasi hed improtditcibilitg bt thé)mnfacefb to

90 [err]mis r.ef r ' adh S|vet ckesof aout
50 1o 100 [ or MEROME e G0 rtber gl be Sl i b2 cormpatifs iR 5 weppoRaste
PrOCesSes.ss  elastomer, by wHidh iS mieRRHIREE B8 Visibld dalicAskesTt hﬂs'ésseﬁh?ﬁibn% %Bmt he

adhesi ve can be exposéd to ultraviolet 25 radi atlon having a wavel engt h of

about 250 to 4©0peratureT hemaaiecular weighirofghe liquidubbeg shuld beselected so as to inhibit the

likelihood of the liquid rubber migrating to the adhesive bond line, which could cause a weak
boundary layer and premature failure of the wafer processing tape. A molecular weight of
about 25,000 to 50,000 is useful. While partially hydrogenated liquid rubbers may be used,

30  those which are more fully hydrogenated are preferred, such as hydrogenated liquid isoprene

. tubber (e.g., Kuraray LIR 290, having a2 molecular weight of approximately 25,000 from
Kuraray Co. Ltd.).
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range of wavel engths required to crosslink the adhesive is about 100 to

1,500 mllijoules/cnerr], nore preferably about 200 to 800
mllijoules/cnierr]. The adhesive can be crosslinked either before or
after processing the wafer (e.g., grinding or dicing). Once

t he adhesi ve conposition has been dried so as to provide a wafer processing
30 tape, the @346t surface of the tape may, optionally, "ﬂﬁ’g? ed

Wi th a temporary, e r'iﬂ‘bi?/ ﬁgﬂ%}éﬂ'ﬂbﬁd %% F%?E'ng LRSEve e Snn ROk hint that - 9- -

pol yet hyl ene or polyp ne)  or

17 selected by the same criteriaydischysed nlsove @r epmiunbtidnawvidh) thé tdckifying resinp AYichin or
plastic filmthat has been treated wth . . Irele mat er.i al such.as
BT cones. v tE PRBIGIET: ARSALEM AL PRTRuIY b i loss e 3074 by ey basi b o,
will be nore fdghibihedWeightofthEMeriopRsticdiatdieg and ﬁnellibﬁdi‘wbbn‘,)m&é}{x%%ﬂly ffohisng

exanpl es. The exanples were evaluated with respect to certain test rethods
which arc 55 tolassthen 0% byaveight. Al | di mensions given in the test nethods

dth I ] . ' j . , .
Test  Net hods <~ 0 (AOGEAand, i the i T3R8 BFth, hermaplt lastomes s oo high g
adhesi on to vaeimitisas wadvabsralee wifat procesting fape, thndtimiycbeagpiopriseienddi i ndi ng

appl i cations s eval uated by ajtachi a.s | e fer processin ape
(the tape havi §t°§’°“h“%_“3\ﬂ¥"ﬂ¥w Mtg‘?ﬁw ﬂ&ggf’%"%ﬁ&gﬂ\‘_ ‘1’1"‘16?‘°me’9 As
appr oxi mat el y ylPnerih, ath&oHG&Hﬂﬁﬁgsfg%m@freﬁ% to an agenfRRERY. BREo¥uré t& Hitraviolet

rubber-coated roller. The substrate Wth the wafer processing tape attached
t heret o wal§ t hradiatinnl(ege dadiation havinig aavaveRngtbrof pigous 350 BOH0 mahameters), bausesithe y
(RH) for a pe(rg'éod Olf ti 15 specified in the exanples as "dwell."

Next, the oppdiqePIatiiereiasomsE to, bstrate (i.e., the surface of the

substrate not havi Pgotob@sslinking agbRfs StitableFoLoseiim the iniftioatihchedeatiehiiis Such ag\as

securely taped to the adhesion test carriage of an | nstrunent ors,
Inc. SIip- Peelbenzaldelyde)psgwidenyde.jand themnabstisiipd deriyativesdeetanes ek as eetonberpns
the vl GenddpRéHRRS hidthliPRBsth@ed dSivatives Wach A'SaAtdif/1008 T (Saridds € fbdiidals,

tester's force sensor and the test 20 strip was peeled fromthe substrate
at an angl¥¢ oflnclB@piaends sughcks she hgnzoquigonss, @thraquinang andrtheir pubstituted derivativasisi on

was recorded i e L ' ' [ I QX S grans
per 25 oA ReE8En 4 ZEPpP AR 0 2l RS ABRE AR PRI and
t he val ues r](capbn’otm@hdare-substitutemmﬂwﬂ@l' -syiitridizinbs suck aexgm:-(ﬁﬁdhtmh _eth;a)-kslc(w,me
an average of at ] east nmeasuyr enent s. . Peel adhesi gn val ue
shoul d bg abodfmﬁ#wkea%iwm ’é‘%@“&}ﬁh%dﬁfijf mgferials arg '??Bgfesi‘?d%m“se of
preferably abeydr fotchBalBr genSralisl KMbger CodtamigRs 0! i W to pronote wi de
acceptance of the wafer processing tapes in the sem conductor wafer
manuf act ur?Png i ndudhe photeyresslinking agentfivused s euratively effegsiyepooint; bywhinl isgmeant

i i el 2dnes Qg WSk cadRosbibind o HAANGHEES b DR deiFechl |
adhesion properties to the substrate of interest. An insufficient amount of photocrosslinking
agent may cause inadequate curing (i.e., crosslinking) of the adhesive composition such that
the adhesion still remains too high, while excess photocrosslinking agent may result in a non-

25 uniform cure through the bulk of the adhesive composition. Within these parameters, the
amount of photocrosslinking agent is typically about 0.05 to 2% by weight of the
thermoplastic elastomer, more preferably about 0.2 to 1% by weight, and most preferably
about 0.3 to 0.5% by weight.

Minor amounts of various additives can also be included in the adhesive compositions.

30 Such additives include pigments, dyes, plasticizers, fillers, stabilizers, ultraviolet absorbers,
antioxidants, processing oils, and the like. The amount of additives used can vary depending
on the final properties desired.
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t hese ranges. Whet her the wafer processing tapes were

‘consi dered peel able was al so qualitatively 30 evaluated. A tape was
considered peelable if it could be renoved fromthe substrate w thout
breaking or fracturing it, and if there was no adhesive residue visible to
t he unai ded human eye on the substrate.

18 WO97/03461  Substrates agai nst which peel adhesim"}ﬁé’lﬁﬁsured

oo T ncot som condnapBrovidt enbanced upin e Broceil ABRAER IR S FRSlehing
passi vation | ajjrs shotldbRessthtidlly fiee @f:ohi&mﬁuﬁ@mmwmﬂgme dftetnd Borithfinate the

manuf act ure of sem copductor | C chips (which had been applied to a
seni conduct or IGisemigondugtar ®ater.nat had 5 electronic circuitry

phot ol i t hogr aphed thﬁ{,% Wﬁﬂﬁ" is
bot h pol yi m e and e %gy?%ﬁl t?:s}%l rcuitr n%h{s;e}a#ﬁ?esf&rt an&?m‘ﬁ?ﬁ@
epoxy- based plneadiy prepaed. | TEypically, the thex(rnoppsmwner\aed edy tatiwmga'emmrﬂqwdjs ed
in the manuf acture of . conduct qr waf er s} that cqat d over
the 1C polyi mPibeare siSprE R A apholas hBgesd blveb it ¥ foene (el e Hended o1
oxyni tride pasth\hithdrafoufitéf héptine R0 éy*cloﬁa:aﬁé, drlaf eQual PRV B it bleyd eged i n
t he manufacture of 10 sem conductor | C chips (which had been applied to a

sem conduct or methy] ethy] kegope and isopropagal) using a f‘é‘P”e’é‘t“errﬂ"@?’ 49w gheptt mixing device at
photol i thogra f

bot h P‘?@g n xy%ulr?#g e ango‘grP ggﬁ égﬁﬁg&ct %{% l? ?tforafls) tﬁ&?é‘ E%gﬁk%@ew.oﬂﬂe
Peel Adhe slb on theemoplastic klastoMerliS visible. Ifa ﬁmrbcrmﬁrﬂmgngemos ineludel it may be addeti as

eval uat ed. ol G0y Pk egfiopht Hpidiiesinsbe e witso cRBRe i Aimionntbe

115 mm x 19 mesilghg schiliz¥d thernibplasticslasidridt hag BB dil@é@to mu‘u@c@m ?@%‘eﬂio\bﬂ y
bonded to snooth surfaced sem conductor silicon wafer, gl ass

and grade 31528%jthat providey aa@qataémmcpwéggmwt 2 000 to 5,090 gpsd 9sx@s adgtional

appr oxi mat el r clgs
plrogcl )é:';med Z%Hgndsg{ h}kgfﬁggoelggﬁﬁeﬁgpé %L ﬁé app"Jla E@‘%ﬁs%ﬁ %@it%lenfi hen
rinsed in lheptdme/amdnyhethylchﬂoad’isoiﬂapanol is parttcalm;}y pefemedes a dihdtionisolvendt. at
21 C and 55% d of ti i fied t I

“uel 1+ Pocl ~adhotP PRSI e BRPIEALR 1S PEFPAOFE bares D8 Yishces
Tester Model ghutih #ethods includiNd RnibsloRBAL BloltEbkiife-codditfy drr&RrR6ll 8datihf Bnd\NeR"

processing tape ,test strip was attached to t he adhesion tester's
force sensor Sryingaha tamperatare (¢.5. dpot e d20°1G)nd mHimes(gigs spveral minutes to ahete
of 180[err] 2 (R T d
i n kil ogramns g'é‘? ﬁc{ﬁ?)n%ar nglt%‘gir%\(/avllfl 3@%&%&%'%‘1 tﬁ%&?%? Fg@rrlg '&ﬁéd ffr \rel‘zgdrﬂelgiggh’gﬁ
wi dt h (gl i20) | varmavéertachrezad mw ofabauttl@do sevembinjndredt(e gn abaut IﬁO@)hmcrons, althoggipfbes
that follow are an vera

ur ement s. r er CI n
appl i cat i ons, “AffE8 gprgcessea.cﬁ]ggla sﬁ"gl‘%&@?s’ér"ggl?%}‘mgé '9‘9'6’ preferredy my
(20 to 200 g Wleaﬂ?raﬂhé%fv@ﬁ!ﬁél&’é&s)bfwtsoloﬁ(‘ib;luﬁ may be us"—)edgt%r iﬁﬁésr% Medfp 150
gliw), and nost preferably about 3.94 kgl nw (100 gliw), although tthe 30
act ual adhesi Uﬁfeéﬁﬁmaéﬁ@ﬁﬁ%n the size of the die, small er dies often
requiring greater '%E?{ |
shows m ni nal adheisiflggﬁml:?ﬁrlolssé?a g\%ﬁé& f'has &E-,@%é’aéh%v@&ﬁ?é e¥§'os€&’ s%&n&tg
is still @t hradiatibeebavingeangaelength of about 250 to 400 nm. The radiant energy in this preferred

range of wavelengths required to crosslink the adhesive is about 100 to 1,500 millijoules/cm?,
more preferably about 200 to 800 millijoules/cm®. The adhesive can be crosslinked either
before or after processing the wafer (e.g., grinding or dicing).
Once the adhesive composition has been dried so as to provide a wafer processing
30 tape, the adhesive surface of the tape may, optionaily, be protected with a temporary,
removable release liner such as a polyolefin (e.g., polyethylene or polypropylene) or polyester
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19 Sem conductor Wafer Ginding The
utility of the wafer processing tapes in wafer grinding applications was
eval uat ed with a sanple of tape having a width at |east equal to the
wi dth of a sem conductor silicon wafer. 5 The tape was applied in a

cl ass 1000 cl ean room at anbient tenperature to the non-silicon

surface of thewoaf/esssivi th one pass of an approxi mately 2 kg PODUE6/0¥S ed

roller. The silicon waf er, w t he waf er e attache
et ot o was © HETE misHRleng caoeiate: B, A ditper or Blastc QIR s SR Featat vl 2o

than ei ght houfefeaserfisterits sithlay sili€snés, Wares, fRoddebins, and the like. The taped
sem conduct or vvafer was then | aced t ape side down onto the vacuum chuck 10
of -a Di sco Model éﬁn@m%mw%@ﬂg#mcﬁ@w&mnam-

oheel s (bach ava{'ﬁ%ﬁfm ori BRI el g Sl Epeltto SR b bt

(model no. RS-§é déscAbeddiziodA- Aﬁ)mmnsints@wéaﬁxthetest] methédsand tlecmamplbeare acmindl
grindi ng wheel .(nodel no. RS-01-2-20/30-NA-C) renoved 100 [err]m of
silicon, and téiwensignsy grindi ng wheel (nodel no. RS-03-2-2/34-P)
renoved 10 [err]mof silicon. The total grinding tinme 15 was about 10
m nutes. Follow ng the third grinding wheel, the sem conductor wafer was

washed with water to rem)ve gri ndi RestdMethpds air dried, and allowed to
dwel | at anbient c bout 16 hours. Two 25 mMm
wi de test strips qu | Adigl h d'@g waf er processing tape were cut, _
each wne apprieel dibéstdnto Variols BubstriteStha w8 be ertolmiterdd inwafetgrindiig t he

waf er, using a fjxed bl ade gap razor knife, A piece, of 50 rrmvmde Nitto
BT 315S r emvaappii%@ﬁenwwlmtﬂ é’@éﬁ%ﬁ mfiwafer progfasing tRes(the aps

the center of fjig, %%gﬁ%%%ﬁheéff}?g}g?@?ewr}bcr%?bvﬁﬂ t&@ﬁ%séé%f'&ﬂ two

passes of an approxi mat | er ere t ape
attached to t happroxifobtely 2 kg rubbertoated rolfert The substeate withoihe safen grqceqsmgbqlewee n

e exposed beAerRg reriie sk A9t Beal g ot saverllle BBl aiE TR S

W t hout thes usgried ofmegmwinthmpmﬁ“dMe opposi te surface of the
sem conduct or waf er surface not havin Fmt est strlgs .

attached t hereto) \%%‘t §'é“c‘EHP8§'SF m&ff}tﬁ spbstrate {he sthp surfase pf the subspratenp
an Instru ma nt QEéwafeP Procgsl'nQ t4p6 SttachEPtheret 8 Secafeytagdd tgl}@eﬂadﬁégﬂﬁﬁbﬂréaﬁﬁﬁé f -

One est strip was attach to thHe adhesion tester's force
sensor and theanriesmmwhtomm Slin-Reel TestertMedehél’deZ(p‘)ﬁM?@s@h%@nttm e fise etk d

peel adnes on Siate PR g Gadtply R WiaBles o fuuallopeua foret g
reported 20 théditeSOshfip/as peeled ol thé KibsteateainQngialof | §0°QRY at Hrafedtif30 cm/min.
easurement. The peel adhesion was recorded in grams per linear inch width (gliw, which approximaztg
grams per 25 mm) and the values reported in conjunction with the examples that follow are an
average of at least 2 measurements.
Peel adhesion values should be about 20 to 500 gliw, and most preferably about 20 to
25 200 gliw to promote wide acceptance of the wafer processing tapes in the semiconductor
wafer manufacturing industry. Preferably the adhesive composition shows minimal adhesion
build over time; that is, a final adhesion that is still within these ranges.
Whether the wafer processing tapes were considered peelable was also qualitatively
evaluated. A tape was considered peelable if it could be removed from the substrate without
30  breaking or fracturing it, and if there was no adhesive residue visible to the unaided human eye

on the substrate.
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PCT/ US96/ 10336 The wafer processing tape was consi dered

peel abl e and therefore useful in wafer grinding applications if the
tape could be renoved fronithe sem conductor wafer without br eaki ng
or fracturing the wafer and if there was no adhesive residue renai ning on
t he waf er WO yM#61\as visible to the unai ded hunman eye BCT/US96/10336
Sem conduct or Wafer, Dicing . . The s eC|f util of ,th fer
processi ng tapes ash gﬁ?&ﬁ%‘@f?{&"’l’&ﬁ‘é@"%‘é’"@@ were hbém i’?ﬁ‘mﬁ
200 mm Square(ﬁﬁﬁ@hﬁﬁﬁmhﬁiﬁ@df&’ﬂm&btﬂﬂrﬁ&mm@ioﬁ&ﬂfcﬁﬁw&w 5&91((#8572
from Gustav Wrz_AG Berg, Svmtzerland) and | ocking the tape down with the
outer |ock ri wglyimide pasqu.tm layes rigpresentative pﬁﬂiomvwm!lmsmgméhe mennfargure of

t hi ck f fil
(i cknees of e ICTAAPGARRIS bbtogie o pBkESHARR LAl Bl | ™
pr eis ;.I re abon glemen@gmgmomlmpge?hm mhmmmeteup&rsedrw&cei@)r bmgﬂvereal r
ocket s. es o e Si er

G ced usi ng o PBaege Bu UeREGE ot Wtea SR chaS chony BB AR snustvef

DAD- 2H 5 fi tt gfbpidséntative OF thost Job¥menBOived intRymlhuTstfurd of §b%)l¢diﬂuﬁoi5@aﬁrsm”fhat had

out side dianeter and a thickness of 0.050 nm. The dicing saw was run at
a rate of 25. bespgogied overthelGpalyimide passivation lager jwst describeditand k) anIC slisanvaf er

:Ngts ﬁeg ! g f ]["3 f‘f\ g&*rg%de aasmvd‘tlo% l{?& %yfeﬁerﬁadm‘o? Qmog&gnwctﬁigé%é/%sed-rﬂqh%w:fe of! e

was recor
Sem condudtor saitenduioniC chigs (which had been appliddao hemieamzi,acmf siliéom waeferethat had

processing tapgs, tQ cause f. a.se uct or fer S

Vel uat ed by BRRETHRS T ol aafed Gyt SRt srotsed Sirfeestor bondBiar vem,
whi ch the waf @bth silicon Bkyatfdednd lekRbfic WRGiithenmg4d). under a Zeiss Axiopl an
Uni ver sal Sem conduct or m croscope equi pped Wi th a Zeiss M croscope

Canmera Model MM 100 and optically examning the entire 25 surface under at
| east a 128X powerp Sln eg%wlgdhor changes in the optical density of

t he t est surf%@ﬁy—%ﬁmhe optical density of the test
surface wds consi dReslddlesios teavariousTdubstrates thgmmﬂﬂﬁeeayeomﬂeremm veaferfdicing ar ea

t hat was staine t he est'rrat . l.n general esence ,of n
o Conas der oc SRIFAET ABF 855 FYabHER T ist MRS P WS BRI PoPnG apEpmately
grloc essi ng tapgs i x 19 mn+wee cutaﬂth a fixed blade gap razor knife and adhesively bonded to

smooth surfaced semiconductor silicon wafer, float glass and grade 315 stainless steel
substrates with 2 passes of an approximately 2 kg rubber-coated roller. The substrate surfaces

20  were precleaned with diacetone alcohol applied with a lintless cloth, then rinsed in heptane and
air dried. The samples were conditioned at 21°C and 55% RH for a period of time specified in
the examples as “dwell.” Peel adhesion was measured on an Instrumentors, Inc. Slip-Peel
Tester Model SP-102C 3M90 adhesion tester. One free end of the wafer processing tape test
strip was attached to the adhesion tester’s force sensor and the test strip was peeled from the

25  substrate at an angle of 180° and at a rate of 30 cm/min. The peel adhesion was recorded in
grams per linear inch width (gliw) and the values reported in conjunction with the examples
that follow are an average of 5 measurements. For wafer dicing applications, the peel adhesion

. is preferably about 20 to 200 gliw, more preferably about 40 to 150 gliw, and most preferably

about 100 gliw, although the actuat adhesion can depend on the size of theldie, smaller dies

30  often requiring greater peel adhesion. Preferably the adhesive composition shows minimal

adhesion build over time; that is, a final adhesion that is still within these ranges.
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"‘PCT/ US96/ 10336 Tensile Strength and Percent Elongation at

Br eak The tensile strength and el ongation at break properties
of several of the exanples were tested. More specifically, test

sanpl es were prepared by cutting test strips neasuring appr oxi mat el y
150 mMm x 20 mW81A%61a fi xed bl ade gap razor knife. Any rel e%&&’ﬁﬁﬁi" 5

associated with th% sa&!eﬁ ﬁ? réﬁgved prior to testing. Test sanples were
precondi ti oned £ 8505 RH for at | east four hours before
measuring on an | nghe aflity ofthe hafes prdtessing tapes inMader grihding applivations wabevahatedd
| oad cell, a 125 nmmim nuyte c¢rqsshe speed, and a 5| . ap. Sanpl es
were tested i MR $mp é’l%WEﬁ?FY%’ég%W@g?ﬁf@eaﬁ?%gl\?@%mgfhrr%ém’ﬁgnm%5'38? t he
tensile strenglgferafe &g&%@&ﬁk&m%usmdwaa r&0R 2t infibnBienipefire to'hE dbh-

strength was 10 calculated Tn pounds per square_inch as the force at break
di vi ded by 5t heilicosusfaceef therafer aith ane pass of ¥f appraximatgly 2 &g quhbeepoatestrolien dkhet o
ki | oPascal s (kRa). T lts 1 iy ' re an
average of fi 5@%‘3’%@?‘3{?@% Sv\_ra?cr pFo%QannSth%%t%eh thehdd§ was then alfbSAdRb Gvefl &f

Exanpl es 1 t o atbie#Econditions for no MoRakdnasight howra fadd upallg Rssthirgoriedipas accor di ng
to the invention was prepared. The adhesi ve conposition used in the
waf er processing tapetapg W’E%FPC&T‘Y%V@?&F&IM”‘ e down,ont Shepcyim

conbi ni ng 30 %megjis&fM$&Fb?§@3 %E&P}Fﬁrﬁeﬂgﬁfheyﬂdiﬁé’?ﬁc&ﬁ tHeXehRidRdUdor?
one quart glass jar, closing the jar, and placing the jar on a rolle
m | | unti [10no wafitives phssediunder a seriesafitimep pasdingwhiels( cashavailable fromdDistceCorpat al

ol ut Yon was. THEASE e whemecdgor RS 0lrk-HRRTA) yerapH JAR Ao e o

Filmusing a knioheBRxding wrheeP(nitidkl ﬂ&?ﬁﬁ-di@-ﬁ%&wﬁ-tﬂ%ﬁ%dﬂdddhrﬂ%g eﬁikbaaﬁgm

that insured a dry adhesi ve coating thickness of about [err]
Once coat ed, thirl grnfimg wheddmoddl ng RS$:032-2/4-B) removed W jine df filicona Fbetotdlo

i . | d 10 nj . 82 C. .
Table"s el oweundifithEh Bay fiot M mite Poichtoa P M ecBling ShidabSsamicqpdugtor
each of the 2%afer waaWaiRa withGvigerté fefhove gafdisd dubtioRirdied, AAd ad¥eed to dwell at

of t her mopl asti c, el ast gmer and t he percentage of styrene (% styrene)
in the ther mopmhient conditigas fanghout 16omEsy ¢ 1 (as wel | as in the subsequent

ofers fo a styrongo 2o TRTRROB FO Bk ROGHEARIpOSISY BiE mertie,

refers to a styrene- e-styr copol yner,
a styrene- but aatheme approxitatelyfb$ inches in feishe edge of the ivafes, using a fixed blade gap razor

Styrene 50" B0 KRBT RO 315 (R TRRY A e P N ke Qe ey,
to a styrene- then applitti ldyivi HIRY qefitedf theéxpbiedbatiingbfitié warer rocRMherpe Riifg o

copol ynmer. The KRATON materials are c rcially ayail abl rom Shel |
Chgrri >c/ al ConpB#yes of an approximately 2 kg rubber-coateé) mﬁgr. The rerXovaYtape attacﬁej to the 55

Al so shown i nydiild &crlorPéfind \t}@fe{ggﬁahﬁ.ggoﬁe ¢ bMediAL nAFR SHBIWAEHEn oSty A

where the substrate was s I mde and the dwell tinme was day,
i ncl udi ng obs bandatThetwo gdgetniecesef the expased backing of the wafer processing tape were

removed by hand without the use of the removal tape. Next, the opposite surface of the

r

25 semiconductor wafer (i.e., the surface not having the test strips attached thereto) was securely
taped to the adhesion test carriage of an Instrumentors, Inc. Slip-Peel Tester Model SP-102C-
3M90 adhesion tester. One end of the test strip was attached to the adhesion tester’s force
sensor and the removal tape with the wafer processing tape was peeled from the wafer at an
angle of 180° and at a rate of 30 cm/min. The peel adhesion was recorded in grams per linear

30 inch width and the values reported in conjunction with the examples are from a single

measurement.
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peel ability of the wafer processing tapes. 5

TABLE 1 Ther nopl astic El ast omer

Testing Exanpl e Trade Nane Type % Peel

Adhesi on Peel abl e Styrene kgl mw (gliw 1
Kraton D-1107P SIS 14 57 (1448) Yes 2
Krat on D 1114WR 970346} 5 19 6 (852) Yé’?fmsmlm 3

Kr at on Er ; ggﬁ 5 1118 eB“S,afer %-g%essmg tape wgﬁoonsmered peelable and therefore useful in wafer No

4 -
S Krat on g:ﬂdiﬂg&@phcatlbﬁ}'fhe tape couﬁ Ee removed fmnﬂh&&n(x&@a}iuctor wafer WiRout

6 Kr at on 1657 (40) Yes

7 - Kr at onChreakipgcor fracturing the wafer andgﬁhere was no adhyswg rqs@” remaining onthe wafer
8 Krat on %p‘; 1.22 (31) Yes

9 Kr at on g& pible to @EE&MM humaé%y 0 (0) Yes

10 Krason RP-6906 SEPS 0.79 (20) Yes

11 . Kraton RP- 6§12 . 23 7.83 (199) Yes
*Peel adhesi on was a ¥yt renoval of the tape.

Tabl e 1 shows that Tﬁeaapuﬁm aﬂn} bﬂhawakapfdcema wwaaaweﬂﬁangﬁpem&d ealuated
preferred for use i.n the invention (alt h exanpl e 6 showed adhesi on

bui | d over ti Restetehingaafoiram squaressample gﬂtme@vm mﬁt@wﬁd@mﬁ%m
drying), as t e
However, the g'g esl o%tvl(’igivg ﬁg'{g' ?ﬁ%‘ﬁé@?ﬂ? ga()t(ak “n%ttg’?% couﬁ% E{L’L"é"éf‘l’}ﬁ y

| ower ed t ho oudhi2F tmm diameter palishebsilivon safer havingithickoess £ ationk 0.48 nayens carefully

descri bed abov. s sh el ow in other s. Jho ot . shown
Spoc 11 cal 1y PRCRRNES st Alve e A g bR i s B el B4 Ben (e
Dahl qui st cri ﬁﬁgdr ﬁfésiuké\ﬂeng]tﬁe backside of the tape was used to remove any possible air pockets.
Exanples 12 to A series of wafer processing tapes according

to the invent Mé#hrw\?é%m'pv@mﬁé@cmm thewiligep wafer. it was diged naing 3 Pisge Abrasive System

conj unction F

el astoners s\rll\%l\;/\nqm%ei ow kg &%g(?deﬂé e‘g’é@%@hg gpggtﬂg)&g h@%@? awcbé)aﬁiol ymer
havi ng an120 having ¥ 8emeroutsidehdiartiEer Taokl arthitlaressadf©. 050 enro) rifherdiding éayv wasauhabl e
from Kur ar ay waf er 0 si.ng tapes.were eval uated fqQ

peel adhesi on? (%?%%‘@E’?seﬁﬁf%ﬂwﬂﬁﬂ B%Sht‘?céié’ﬁ'ﬁgf'f“a‘i)&'hc"" ‘”af%frfﬁt"\Ma‘E iHequgng
dwel | tines spgGihbfd.3inim balked cénters! THOnwhBeR ofdié Rashal bfMBe PO WMiridgtRe wafer

23 peelability of the tapes. In these exanples, the polyimde
substrate vvasd‘&ﬁgﬂ’@cﬁ%l"iﬂisﬁ?"&é‘eﬁasm vation | ayer as descri bed above.

Examples 5, 6, 7, 10, and 11 are repeated in Table 2.

20 Semiconductor Wafer Stainin

The tendency of the wafer processing tapes to cause staining of a semiconductor wafer
was evaluated by placing the test surface of a wafer (i.e., the surface from which the wafer
processing tape was removed) under a Zeiss Axioplan Universal Semiconductor microscope
equipped with a Zeiss Microscope Camera Model MM 100 and optically examining the entire

25 surface under at least a 128X power of magpnification for changes in the optical density of the
test surface. Any change in the optical density of the test surface was considered as stain. The
percentage of the surface area that was stained was then estimated. In general, the presence of
stain is considered undesirable in that it may limit how broadly the wafer processing tape is

used.
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TABLE 2 Ther nopl asti c El ast oner Testing

" Peel . Tr ade % _Dwel | Adhesi on
Exanpl e Nane Type Styrene Substrate (days) kgl mv

Peel a (gliw bl e Kraton D I C
pol yi nmi de 12 1125PX SIS 30 1 31.1
(795) yes WO 3703461 Photoresist 1 7.6(193) yes PCT/US96/10336

?ept on 177 (45) Tensi L_g:n ol P det longation ot Break 2002 SEPS - 30

pol yi m de The tensile strength and elongation at break propérties of sederbloftRelgxampleewere

Phot or esi st 1 0.1 es . . .
Phot oresi st  tested. More épegéic%lgg test %@gles were prepared by curggg ftest strips measuring
gclli?%') m de approxmila‘f’ely 150 mrg @3® mmn usihg @ fixed blade gap razor kmfep Ay release linek

yes yi
7 2. 44 5( 62ysociated wth the samples was removed prior to testing. Test samples wergProcanditionest
é 66 ( gg) 43 ( %él% and $3% RH for at g@ﬁtﬁb‘ﬂ hours before measuring on qnggt orn&s I S'E:eTester

15 2007" ModeEP22 having®50 pound load cell, a 125 mm/midute crosshBadspeéd hnd a S@fnm

| C pol yi m de
0. 12( 33/ ye&2p. Samples were tested in both the machine and the transversq#m@qr@gwgtboth the 1

0.12 (3) , , 7
012 (3 ye;(é‘ﬁl e strength and percent o frcn)%anon being measured at break. CTJ; %fé;l of e%\;as
2023 SHPS calculdtgd in pounds per square inch as the force at bréak7dividedhy the cyoss-sectional area

16

| C pol yi m de . 7 6 162 es
Ph OF or g si st of ﬁxe tape anﬁ'_cbgs’ Etin}ffrted g?églol’ascals (kPa). The resuits reported égéw inthe y
Phot or esi st examples are an ak€rage 8f five méairements. Septon

| C pol yi m de 53,6 (1362) 17 2043 SEPS 13

1 yes | C pol yi mde
7 78.2 (1986) yes les 1 to 11 Phot or esi st
1 33.5 (851) yes Examples 1 to Photoresist 7
39.1 (993)15 yes A series of wafer procSsipg ¢apes according to the invention @agppriepdred. dEhe
18 2063 SEPS L 13 . 1 4@.7? 119? es

| C pol yi ni de adhesive composition used in the wafer processing tapes for each of the examples wa

69.3 (1759) mared by combining 30 grams (g) of thermoplastic elastomer and%@&'&@ﬁérﬁimaoﬂe
5.91 (150) Photoresist 7

27.9 (709) qwg glass jar, closing the jar, and placing the jar on a roller mill until no amdissolved
thermoplastic elastomer was visible. Total mixing time was less than eight hours, The

20  adhesive composition solution was then coated onto a 50 um thick polyethylene terephthalate
film using a knifebox with a bullnose knife configured with a coating gap that insured a dry
adhesive coating thickness of about 76 um. Once coated, the wafer processing tapes were
dried for about 10 minutes at room temperature followed by 10 minutes at 82°C,

Table 1 below shows the trade name of the thermoplastic elastomer used in each of the

25  examples along with a description of the type of thermoplastic elastomer and the percentage of
styrene (% styrene) in the thermoplastic elastomer. In Table 1 (as well as in the subsequent
tables), SIS refers to a styrene-isoprene-styrene block copolymer, SBS refers to a styrene-
butadiene-styrene block copolymer, SB refers to a styrene-butadiene block copolymer, SEBS
refers to a styrene-ethylene/butylene-styrene block copolymer, SEPS refers to a styrene-

30 ethylene/propylene-styrene block copolymer, and SEPSEP refers to a styrene-
ethylene/propylene-styrene-ethylene/propylene block copolymer. The KRATON materials are
commercially available from Shell Chemical Company.,

22



TABLE 2, continued Ther nopl asti c El ast oner

Testing _
Peel Tr ade % Dwel-1
Adhesi on Exanpl e Nane Type Styrene Substrate (days)
kgl mv Peel abl e 19 Kr at on SEB( 1) 18 | C
1 30. 2 ( 76B)0 9709461 TKGL01 S PCT/US96/10336

i m | C 7
polyim de yes Also shown in Table 1 are the results of the peel adhesion test (megheidyA)heee the
(1220) substrate was smodth ﬁbl?ﬁmde and the dwell tlme was 1 day 5§ading observations 2510 the
RP-6906  SEPS 18 aip yi m de 97°(2 yes
| C- peelability of the wafer processing tapes. poI yi mi de 7 2. 44
(62) . yes Photoresist 1
1.22 (31) yes Phot or esi st
7 2.13 {54) —yes TABLEL, LC
7.36.(187) lastlcﬂistomer 37 pol ylesting |
yes Example Trade Name “Type % Styren¢ d;Peel Adhesiof | Peelabl?. [0
(454) yes _I _ feiw)i m de
Phot or esi st L 1 0. }/Kratgd(X)-1107Rs SIS hot dd4esi §t  7448. 39 |( 2¥3¢
yes 2 atowD-1114PX SIS 19 1C 852 OYes
G 1657  SEBS 33 | Kratda@d1n02 de SHS 1U0pg (Zp0)  #€S No
c 4. Y Kraton D-1118X SBS 30 * No
polyimde 7|5 \Whon D112IE> | (sB)m 37 80 Yes

- o b KralonG-1657 " | SEBS 13 40 Yes

Phot oresi st 7 46 z - Jéurum
e 7 o Kmten G-AE26X SERS nd@yindde 11 1 Yes 17
(3) yes 8 Kraton G-1650 SEBS 29 31C Yes
pol yi m de 7 9 0.[XKmen G-170¢s SEP 37 Phot dr esi stf  Yes
1 0.12 (3) 10y ed Kraton RP-6906 SEPSraton 18 20 Yes | ¢
11 6912 SEPSE | Kraidd RP-691P0l]y ISEPSEP 123 3. (09094) 1 Vges
P C

E’ﬁlo%/ io Te S ie ot “7Peel adh&:c%%@é@ﬁxgh td/ ﬁé-rmt removal of the tape.
Phot or esi st 7 Tablg lah()ws)jhat satqrslsd thermoplastic elastomers are generally preferred for use
in the invention (although example 6 showed adhesion build over time and example 8 did not
10 yield a smooth surface upon drying), as the unsaturated materials tend to give higher adhesion.
However, the adhesion levels of the unsaturated materials could be usefully lowered through
the incorporation of a photocrosslinking agent as described above and as shown below in
other examples. Though not shown specifically in Table 1, each example had a storage
modulus above the Dahlquist criterion line.
15
Examples 12 to 19
A series of wafer processing tapes according to the invention was prepared following
the procedure described in conjunction with examples 1 to 11 except using the thermoplastic
. elastomers shown below in Table 2. SEB(I)S refers to a SEBS block copolymer having an
20 isoprene arm. The SEPTON materials are commercially available from Kuraray Co. Ltd. The
wafer processing ﬁpes were evaluated for peel adhesion (using test method A) on the

substrates and with the dwell times specified in Table 2, along with observations about the
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Table 2 shows that materials which had relatively high adhesion to the
snooth polyimde 5 in Table 1 also had relatively high adhesion to the
substrates in Table 2, although adhesion to the phot or esi st | ayer was
often less than the adhesion to the IC polyim de passivation |layer. As a

cl ass, the SEPS bl ock copolyners are generally nost preferred. Though not
shown speci fi cwbloynossm Tabl e 2, each exanpl e had a st or ageCIuisesd/Ms3éabove
the Dahl quist criterion li

i ne. -
25 peelability of the tapes. In these examples, the polyimide %ﬁﬂeé&“ 2n IC polyimide
A series of WabaLiviionGRRead isdBREINECEXMMIIGS 3, 6, 7,10, 481G akd Qgea\ééﬁ Alaflear ed
follow ng the v procedure described in 15(i:!%nj’u'nét on with exanpl gs a1 to 11
except using blends of two different 5 thernoplastic elastoners as shown
below in Table 3 where the relative percéPABBB2 of the t her mopl asti c

el astoners are | - efrt-aeres—By—meir et ——AS6 —Tads T
t he resul t Eﬁ_ 1'-:" m'i‘;mm ; ; '?ﬁﬁ t-he—sHbstrat{e
was an | C polyi ssifvati gn Iélye ervléﬁ‘ ong about
the peelability t E@s. o well | Adhesion
Testing Kraton D-
Peel 12 H25PX | aAfBunit s ¥nd 1 ol yes
Adhesi on Exginple T hotoresist Tﬁr.pe__lﬁia.%s? yes
kgl mw  Peel abl Septon égl iw ) | ICpolyimide 20 90% 1Q%
SEPS/ 1 B 37 (29%) | SEPRq 30 __ 1 Kr 48 on RP-VEDOG/
SEPS 7 6.69 (170) | yes IC pJuimtident 2043 21
75% 25% SEP 5.04[(128) ves 7 91 ves
Krat on RP- 6906/ SHPS 7 4. 6§ Photaygsist Megl 3 ves
Sept on 2043 22 5@1&15Moresist 7 _SHPS/ ¢ __Jes
31.3 (795)  yes Septon K§ d€ oolyirfic6006/ SEPS 7
11.1 (283) ygs 14 2005 | SEPS 20 |Septon 2043 1 79 23es
90% 10% SEPY/ 1 4.67 {1Coylyimideyles '
Krat on RP-6906/ SEH(1) S 7 4169 (99) y@és 62 yes
Krat on TKG101 24 7 o PiRkspsist 1 SEPS] yesl
6.81 (173) yds Photoresist 7 93 ves
Septon IC polyimide
15 2007 SEPS 30 1 6 ves
IC polyimide
7 3 yes
Photoresist I 3 ves
Photorcsist 7 3 ~yes
Scpton IC polyimide
16 2023 SEPS 13 1 45 ves
: IC polyimide |
7 162 yes
Photoresist i 17 ves
Photoresist 7 28 ves
Septon 1C polyvimide
17 2043 SEPS 13 } 1362 ves
' IC polyimide
7 1986  yes
Photoresist 1 851  Ves
Photoresist 7 993 ves
Septon IC polvimide
18 2063 SEPS 13 1 1192 ves
IC polyimide
7 1759 ' ves
Photoresist 1 150 ves
Photoresist 7 709 | ves
24
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Krat on RP-6906/ SEB(1)S 7 4.25 (108) yes

‘Krat on TKGL01 25 50% 50% SEPS/ 1
20 (510) yes Krat on RP-6906/ SEB(1)S 7
9.17 (233) yes ~ Kraton TKGLO1 Table 3
shows that peel adhesion can be usefully controlled by varying the type of
block ... coN@IyB¥FL used in a blend and the rel ative anountPEIFS | ock
copolymers used in the-blend. -15 Especially preferred are bl ends of
di fferent SEPS bl ock copolynmers or bhapds 9fehfifgg W th nodi fi ed SEBS
bl ock copol yners (e g., SEB(I)S bl ock COpo yrrers? Though not shown
specifically i leEmaradf & St orage mo above—the
Dahl qui st crit : TR %ﬁ& ?6
Exanpl es 26 to| 36 A serijes gpf fer pro¢epabind &ﬁma:cor di ng
to the inventipg W r QB3 de%q;ljepee Substrate” c&mskmc " [ Beclable
exanples 1 to 3% 1 d ?Imiﬁ lq#fg*‘ﬁd&'l 1 T d—%
conbi ni ng vary lgi rgfl n noplfasti c eI astonef
Regal rez 1094 i g resifn (a h rest—fromHereules
: i e e -lepo: iwﬂml&if oo Al ok Yes
InC.) with 115 4p —Tvot-e pculll . .dl REEpHhrhg he
adhesi ve fornu ' I eﬁ {%P%"W 3 gi }ien I n I&bl el 4
bel ow. Also re r e & ts—pfH-he—pgel—adhestenrte
(method A) in subsrate !‘V&ﬂ!’"r‘@pol i milde passi fvat on
| ayer, along wth obs¢rvatiogs abodt the mﬂ' abi--{y—df t-het-t apes—
10 _ \?\BO 4 31 ves
Adhesi ve Conpo%#t%n Tes mﬂtﬁ”"’s’“ Li 34 —Yefpunt
of  Anount of Kraton Ther roplGRatyiRide Tacki f yfi ng,-Tackifying
Dwel | Peel 3 D-H22Xn| B) ) a3t orrE Resiln 18%egipn Yes
(days) Adhesipn Peefabl efIC polyimide | ( 4V 454 (i) ves
kgl nw e ( | Bhogpresist 1 26 Yyes
1.5 3 1 Q.24 (6)  ylPhotoresist 7 213 yes
7 1.34 (34 yes| Kraton 27 IC polyimid® 3.0 6
1 3.23 (82) 6yes|| G-1657 | SEBS 13 1 256 yes
7 3.03 (77) yes IC polyimide
7 122} yes
Photoresist i 28 _yes
Photoresist 7 102 yes
Kraton IC polvimide
7 G-1726X | SEBS 30 1 3 yes
IC polyimide
7 6 yes
Photorcsist 1 3 yes
Kraton IC polyimide
13 6912 SEPSE 23 1 94 yes
P
IC polvimide
7 210 ves
Photoresist | 20 yes
Photoresist 7 40 ves
5 Table 2 shows that materials which had relatively high adhesion to the smooth
R polyimide in Table | also had relatively high adhesion to the substrates in Table 2, although

adhesion to the photoresist layer was often less than the adhesion to the IC polyimide
passivation layer. As a class, the SEPS block copolymers are generally most preferred.
Though not shown specifically in Table 2, each example had a storage modulus above the

10 Dabhlquist criterion line.

25
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28 45. 5 4.5 9 1  9.25 (235) vyes

7 12.3 (312) vyes 29 44. 0 6.0 12
1 7.24 (184) yes 7 13.4 (340) yes

30 42.5 7.5 15 1 7.60 (193) yes

7 25.7 (653) yes Tabl e 4 shows that a tackifying resin
may be useful WO9Ms462asi ng t he peel adhesion st rengt h ofPCIDSAEN336 v e

conposition. Typically, the amount is |ess than 10% by wei ght (based 15
on the conbi ned weight of the thernoplastic elastonmer and the tackifying
resin), nmore preferably, about 3 Exanijles®0te25ght. Though not shown
SDgﬁFAL: g?l l(:?/l Itgr;r ls%eggfwa erhprgée%npgtapesacoorgmgtothggfw&%%wrta%%gelp%?edafgl?ve Lhe

27 the procedure described in conjunction with examples 1 to 1 Rmg dlendHor 19
A pair of wafer processing tapes according to the invention was prepared as

descri bed 5 n different thermoplastictelastomersta shovermbsiavy in{Table 31whess: the selativeneraentages of

Cher mopl ast | CRG HAPONHSRe Baptiien K3 il s peommppeef BT WEER, Vs Ry T 388

i soprene pol wAgreshigvofiae ﬁetH&l R%Uél adihedioh dst inGhhichuBe bubdfeatd Ods ASIC poliigiide]
rubber conponent. In dition, the adhesive conpositions of exanples

31 and 32 werRassivationjaver. Flﬁnﬁwﬁhébssﬁ\’ﬁtwf@lah% theypeelability of thedapgst er processi ng
tape of exanple 32 also included a prinmer |ayer, the conposition of which
I s described below in conjunction with exanple 37. Additional information
about theradhesive conpositions OfTABIES exanples is given in Table 5
bel ow. Exanple 10 is repeated in Table 5. 10. Also reported in Table 5

are the resultqg of the peel-nﬁﬂﬁ@hgﬂ Elfstbmeset Npbd A) 1n W@Tﬂt he
Peel
Amounts and Dwell | Adhesion
Example Trade Names Type (days) | (gliw) Peelable
20 90%/10% SEPS/ i 111 yes
Kraton RP-6906/ SEPS 7 170 yes
Septon 2043 :
21 75%/25% SEPS/ 1 128 _yes
Kraton RP-6906/ SEPS 7 119 yes
Septon 2043 .
22 50%/50% SEPS/ 1 795 yes
Kraton RP-6906/ SEPS 7 283 yes
Septon 2043
23 90%/10% SEPS/ '] 119 yes
Kraton RP-6906/ SEB(I)S 7 99 - yes
Kraton TKG101
24 75%/25% SEPS/ 1 173 yes
Kraton RP-6906/ SEB(I)S 7 108 yes
Kraton TKG101
25 50%/50% SEPS/ ] 510 yes
Kraton RP-6906/ SEB(DS 7 233 yes
Kraton TKG10!

Table 3 shows that peel adhesion can be usefully controlled by varying the type of
block copolymer used in a blend and the relative amounts of the block copolymers used in the
15 blend. Especially preferred are blends of different SEPS block copolymers or blends of these
with modified SEBS block copolymers (e.g., SEB(I)S block copolymers). Though not shown

specifically in Table 3, each example had a storage modulus above the Dahlquist criterion line,
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substrates were a polyimde passivation |ayer and an epoxy-based

phot oresi st |ayer along with observati ons about the peelability of

t he tapes. TABLE 5

Adhesi ve Conposition Testing Anount of
Anount Ther mopl astic of Liquid %

Peel WO 97/03461 El ast oner Rubber Liquid PCT/US6/I0%)6| |
Adhesi on Exanpl e (9) Rubber Substrate

(days) kglmw Peel abl e ‘it?mp’”’g‘g'?""%o 0 0
Pol yi mi de 1 1A G&Hes dBwafer prBBessing tapes according to the invention was prepared as

Pol yi m de 1.77 (45) yes

Phot or esi st Qescnbeg 1monwggon w:gb@camples 1to 11 except that the adhesive eompgsition yas
2.91 (74) vy eﬁrepar o) fin amounts'df Katon G-1650 thermoplastic eltitomer and

Pol yi ni de 5 Doobipgn

Polyinm de 5 7Regalraz T4 (tafk)fving mm (a hydrocarbon resin from Hercules, Inc.) with 115 g of
Phot or esi st

Phot or esi st tjfvluene OM%% s@%e infoirgéﬁon concerning the adhesive formulatigns ysed in exampleg 26
10 Pol yi m d@ 30 is gllven in ZaBle @%l)ow A®® reported in Table 4 are the results of the pee} adhesion

Pol yi m de 7
( 10%) test (method A) in whmgl the substrate was an IC polyimide passivationfdeysr.langivith 1
0.67 (17) ye
Phot or esi st c?’oservatbgngfb ?uﬁg}e pee]ga/%}sity of the tapes. Table 5 shows that small
anounts ofidiquid rubber may be useful in nodifying the peel adhesi on
strength of the adhesive conpositions. Eﬁégﬂﬁ nt of liquid rubber used is
typically | ess than 20% by wei ght ( n the combi ned wei ght of the
t her nopl astic el Jflst oner .
about 5 to less fhan 20
Tabl e 5, each exanple h bn
i ne. ' Exampl 8Adbe Peclable
The waf er processi nib '{ea 32¢q rgt ueﬁj ected
to the seny CORgItT| ] its
peel adhesi on neasured ves
27 470 3.0 6 1 82 yes
7 77 - yes
28 45.5 45 9 )| 235 yes
7 312 yes
29 44.0 6.0 2 1 184 yes
7 340 _yes
30 423 75 15 ] 193 yes
7 633 yes

Table 4 shows that a tackifying resin may be useful in increasing the peel adhesion
strength of an adhesive composition. Typically, the amount is less than 10% by weight (based
15 onthe combined weight of the thermoplastic elastomer and the tackifying resin), more
preferably, about 3 to 8% by weight. Though not shown specifically in Table 4, each example
bad a storage modulus above the Dahlquist criterion line.
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the procedure described in conjunction with the sem conductor wafer

grinding test) with the

waf er processing tape was renoved,

5

results reported below in Table 6. Once the
t he surface of

t he sem conduct or

waf er was exam ned in accordance with the sem conductor wafer staining test

descri bed above,
observati ons 0803461
TABLE 6
Testing
Exanpl e
Resi n

6 .

( SEBS)

0 yes
RP- 6912

( SEPSEP)

(85) 10

El ast onex

Fanr ofwafst
Rubber

Stain

dhesj

G- 1650,

vg QSi tion
Ther nop Qgﬂ’% 'g? %
# protedging tapediabébrding €0 Mhs irvention Wis prepaee lagBéstribed

the results of which are also shown in Table 6, along with
the peelability of the tapes.

PCT/US96/10336

Peel

Kr at on M@g;rctlon w1th(;xamples 1 to 13 except that the adpsive co:mgosntxlon pagprised varying
amounts of Iér?ton RPHE0k %&rﬁ%@? glastomer Gnd Kuraray HR 290 kﬂ%{l 1.69 (43)

5 Ohydrogenated lsﬂprene po&:&ﬂh(vii@a moleéllar wetght af about 25,000 as a hqmd rubber
Sﬂggaonent In add:txon, the aéheswe compostetgggg examples 31 and 39 wer%geparet? ina

Krat on RP- 69060ne pint@lass jar. The whtr procestifig Sapb3f Q:)alrznxpléﬂ also indlfided a gnmer layer, the

(SEPS) 10

| e

s 33 to

A series of vxmmpogtmeéwhmﬂgmﬁmabeddvm!aucngumsmnNethueﬁvem BBnAdditional epar ed.

The adhesi ve

exanpl e was oblflfgﬁgc?%gg%g @t&%%ﬁﬁ% %5' P 83'%}'% oﬁegé e’&{"ﬁ

with 46 g of tm&amplbelom r@estaemprabte SQUHQS!‘ep@ted/ih Table $ase mhmaulfslommbeel

and pl aced on roller

t her nopl astic

one hour on't
The

addi ti onal
benzophenone.

t hi ck pol yethyl ene terephthalate film an
described in conjunction with exanples 1

Shestores (Reghed 4355 e
phot ocr oss| i nkigag | ﬁ%@bh%@éﬁ‘mg&?dm

d to mx until
g substraies werea Rofyirpide passiydliondeysnand an

W@bsﬁhﬁﬂ&s‘%&ut%éﬁéélabﬂnty of tl{quzpégn

to ensure dissol
adhesi ve conposition was then coated onto 50 [err]m

TapLE S

dried
After

el bR BB,

no undj ssol ved

tion~of

usi ng the procedure
drying, the

adhesi ve-coated film fas_ pAdiaire Coslpdsition bank jof four 200 N/ i nch nedi urp
pressure nercuny 20 ammutiof 2 | r&m@n0] 2.9 f1mn. solas tg provi dg a totjal
dose of 600 mlfcnierr] Thowoptestiad webignié | c 0%t e Pecl
Elastomer Rubber | Liquid Dwell | Adhesion
Example (B {2 Ruhber Substrate (davs) | (gliw) Peelable
10 30 ] 0 Polyimide 1 43 ~ yes
Polvimide 7 45 yes
Photoresist 1 51 ves
Photoresist 7 74 _ves
31 475 25 5 Polvimide i 37 ~ves
Polyvimidc 7 96 _ves
Photoresist 1 20 ves
Photoresist 7 28 ves
32 45.0 50 10 Polvimide | 56 ves
Polyimide 7 105 ves
Photoresist 1 17 yes
Photoresist 7 23 _yes

15

Table 5 shows that small amounts of liquid rubber may be useful in modifying the peel

adhesion strength of the adhesive éompositions. The amount of liquid rubber used is typically

less than 20% by weight (based on the combined weight of the thermoplastic elastomer and
the liquid rubber), more preferably, about 5 to less than 20% by weight. Though not shown

20

Sheet Has Been

Hllllll lIIIIl llll

||fﬁ““‘

28

specifically in Table 5, each example had a storage modulus above the Dahlquist criterion line.
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sheet .
El ectronic
29

adhesives used in these exanples is -

percent of photocrosslinking agent
t her nopl ast i c VEP AE$dfer .

remade and

of .t he peel adhesi

ret

ste
()

R RES g RE Of Examples

(Li ght out put was neasured with a nodel
I nstrunent ati on Technol ogi es,
VA.) More information concerning the conposition of the
given below in Table 7 where the

Sterli

ng

I s based on the weight of
The adhesives described in exanpl esPETAN/0I6 e o
for Table 7. Al so.s

\r}owollnT I

Pgra

7 ar

UM 365 HS |ight meter from
I nc.,

‘i,(, eqte%ﬁults

pol yi mi de pas ssemﬁédnambr&yﬂér ginding tesbfsuybedabovt anbl dhenlite pees adieaion measured (using

al ong wi th observati gns abqut ,the_peelabj]ity o
T ABLgE 7 ﬁe pmce&)ure descri Qbegghggg i e@)mdb y Womﬂxctor vPa.Fer grinding test) with the
Testing results reported below in Table 6. Once the wafé? FdRESsMg tape was removed, the s rface
Peel P her rrt!)p l astic s-1 E g tape d, IIl
Adhesion § oﬂihasqmeonductor viifersvasresamined in accotgme with the s&nimndm wafer days)
Iégl mw | CPSS: atgmuaétest désgnbe\c?l)aboveége ies\(llgg%f)whmh tgfgglso shown in ‘fgble 6,4 gnSgF%th
| C polyimde obser?ratlons ab&ﬁtﬂe;faélﬂﬁ} oftﬁé&ﬁpes 33 Kraton D-1125PX
0.5 | C polyimde .35 (9) yes
| C polyimde 7 0. 43 (11) yes 34 Kraton D-1125PX
1.0 | C pol yi m de 1 0.43 ( ¢/es
| C pol yi m de 7 10.6 (270) no ‘FABLE 35 Kraton D 1125PX
2.0 |C polyimfde | __1 Adhesi@ (omposiGon no Testing
| C pol yi ni de i} Brhéfriobkastic N % [5 Peel [Kratop D-1122X
| C pol yi jrEssmple) nEstdmer ( TAdKifying | Ligoiks | Adhesion | % | Peelable
| C pol yi m de B 17.9 (454) Resin Rubber § (gliw) | Stain
Photoresist 20 min.% (Krdtgn G457 [yes O 0 56 0 yes
Phot or esi st 3 B. 3ASERYY3) | yes 6 Kraton D 1122X
0.5 | C pol yi m de 1o 20} Krdton’RP-6908 {04 (01) yes 43 0 yes
| C pol yi m de . 6XSERSHI) yes
Phot oresi st 20 min. 1] <PKoadon(RPleo12| VeD 0 sPhotloresi bt yed 2. 36
(60) vyes *fmn." jpeasepsEmut ¢s. 10 Tabl ¢ 7 shpws thatf a
phot ocrossli nki ng| agsmt fakrateeGussdjt o 1edude tde peelgsadhespoon| of yes an
unhydr ogenat ed t her nopl apti qseB$st omer, espdciall yjSI S and SBS
t hernopl asti c el a$t OBEr S} Kraton RP-6906 0 10 370 5 yes
{SEPS}
10
Examples 33 to 36
A series of wafer processing tapes according to the invention was prepared. The
adhesive composition used in the wafer processing tape for each example was obtained by
combining 20 g of a thermoplastic elastomer with 46 g of toluene in a one pint glass jar which
15 was then closed and placed on a roller mill and allowed to mix until no undissolved
thermoplastic elastomer was visible. At this time, benzophenone photocrosslinking agent was
added and the blend was mixed for an additional one hour on the roller mill to ensure
dissolution of the benzophenone, The adhesive composition was then coated onto 50 pm
. thick polyethylene terephthalate film and dried using the procedure described in conjunction
20  with examples 1 to 11. After drying, the adhesive-coated film was passed under a bank of

four 200 Watt/inch medium pressure mercury lamps at a rate of 2.9 m/min. so as to provide a
total dose of 600 mJicm” to the adhesive coated sheet. (Light output was measured with 2

model UM 365 H-S light meter from Electronic Instrumentation Technologies, Inc., Sterling
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However,

‘adhesi ve resi due on the

processi ng tape.

The anmount of photocrosslinking 15

r enoval

agent

about 0.05 to 2% by wei ght of the thernopl astic el astoner,
and nost preferably about 0.3 to 0.5%Db

about 0.2 to 1% by wei ght,
Though not shd¥M9703461 specifically in Table 7,

Of CYaTPMErd i

el ast oner
criterion |ine.

at:on CO:

a stor

I ncreasi ng anounts of photocrosslinking agent may result
bonded surface after

in
of the wafer

is typically
‘more preferably
wei ght .

each the therPEHIREE436
9(%mmg tg)e composmon O?B\e aﬁhes:vgs useg nqt?x% examples is

An addi tional giesn RRwoib TableTevhend the pacas of pliotgerosiikingrapentrisibasgd othe weight of

I nventi on was

.corrpos;tion ofEhen . elagpre g gd. IThesg tagef used t “3?‘2

(based on the weight of the thernoplastic el astomer).

conposi ti ons wi Ahon riophiwbstoatesdan 1Ghpelyimidepasshation laperad amepoxy-bded [pbotofesist
t hi ckness of about 85

t hi ck polyethyle e te

[err] mand dr|

exanples 1 to 11. After dryi ng,
7.87 Watt/mm

ti mes under a single

nmercury lamp at a rate of 24 rﬂmn

RO OPSE e e e oty

soa&

esi ve

JYeEs Jemage gid
was added 0% QtestedTer bk 70 ARIQFMEAR HETRNET %%&%ﬂmkmlﬁw%ﬁaﬁﬂftm (method

The adhesi ve

provi de a total

OB 88 conj unction with

the adhesi ve-coated fil mwas passed six
200 V\attll nch) medi um pressure

dose of

600 ml/ cni err] rrotheyadhgsi: \EI_ng out S Treraameﬁ t
wi th a nodel U&I 365 A \H_("e& ) Lo Fhre—segont
series of wafe ﬂ(al uated fjr peel eqSI on (using
test method A) an I C poI |M dx ra1 e. (The
| C pol yi m de agi €
sem conduct or | ‘éﬁl;f?:-atzb S(ﬁ’jysf rreehble
pol yi mi de and gg—g—éﬁ‘l‘rr‘ya AE- AN ST
other 15 exam adeso u.d, o8 71 L S A D nmf‘i"s
benzophenone W W‘(‘ j% ; polyimide a& redfi-onSof—{ ha¥es
sanpl e cont ai n| . ~5dC °4118 gty | 58 the
peel adhesion pf the FW‘&W& ind®1. 0 111 (gl ¥y (137
gliw. Al thr : IC pely rod?fl ug of2phel  mo
ther mopl astic pl adl onpKraton D-1{ISRY j n 2Rese waslabdue §he POy It
criterion |inel_20Q The caond se |[§§01lfffmdﬂ¢nrr V_p': shdld® t hat gy
phot ocr ossl i nk| ng ageptKre@nDold22%eff ul 1§ IC _ Gminfad)cé t he (wsel
adhesi on of adhesive fonpositions |conmpri si hdC pelpimidganat &.d 454 yes
t hernopl astic pl astonprs, especialfy those]tPhetoiesise |n20ymid*dn 3 _yes
st yrene- et hyl en_eLp_Lth/l ene-styrene Photoresist 3 213 yes
36 Kraton D-1122X 035 IC polvimide | 20 min.* 1 ves
IC polvimide 3 119 ves
Photoresist | 20 min.* <1 yes
[ Photoresist 3 60 yes
* “min.” means minutes.
10
Table 7 shows that a photocrosslinking agent can be used to reduce the peel adhesion
of an unhydrogenated thermoplastic elastomer, especially SIS and SBS thermoplastic
elastomers. However, increasing amounts of photocrosslinking agent may result in adhesive
residue on the bonded surface after removal of the wafer processing tape. The amount of
15 photocrosslinking agent is typically about 0.05 to 2% by weight of the thermoplastic

elastomer. more preferably about 0.2 to 1% by weight, and most preferably about 0.3 to 0.5%
by weight. Though not shown specifically in Tabie 7, each the thermoplastic elastomer of

example had a storage modulus above the Dahlquist criterion line.
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31 WD 97/ 03461

PCT/ US96/ 10336 Exanpl e 37
Into a closed-head five gallon pail was added 3.85 kg of Kraton RP-6906

t hernopl astic el astoner and 7.15 kg of toluene. The closed pail was then
pl aced on a | arge two roller mll and the m xture was allowed to m x
until no undi WORMEIt her nopl astic 5 el astoner was vi si bl PCRBRIGM03IG
hours). The therrmggﬁéél C"E?El ast o r soI ution was then dilute to a
25% sol i ds concent Ho P‘Wésa Foe \Yafes procstsing fepes arRording tp e invention pas

wei ght / wei ght /el pfdplatedl0 %eée%ﬂé@ﬁ&!d"fﬁéﬁbhlzsxﬁtm s ST ?BVIQRQQEi’s Using a

positive di spl acenent punp, the thernop I astic elastoner solution was

sl-ot di e coat deprmeplastig elastomen) to\wbich was addeng‘}@.zp $ & andnd. Q%thvmp!imeper rim

pr et ousl ¥ cofh B BHERE Ll Bhfba SR gtk 8 s el o btiiec heapinsive
conpri sed 30%cemposition with phof&l'dsﬂﬁkéﬁ\%s\/cﬁﬂioomh uhiocmso ;ﬁkn%ﬁihl@?ol&éi@l&ﬁ' vent
consi sted of a 65/35 weight/weight %o tol uéne/ met hyl ethyl ketone

bl end and t he tgsenhfhelate flartoiaging thickness %amsi)ﬂmeqddrxecb&ﬁowmrthe prooedure

ol ychl oropre

arts of an - aesobitiF conitioh ih B0 Rer AR e SR Sindily

resin, the comsetbsixm&\mdelfahﬁgletmmﬂﬁﬂeﬁmddm mis&fdrﬁérﬁur?%ﬁ;gaﬁ%t%'om@
about 60% of the total polyper we prinmer and the

t her nopl ast i c "¥PRs $GAsdP PEBIdeE ‘Bﬁéd%t"gﬁ%ﬂgﬁ'ﬂt'é‘ltbe he?}&e W‘ﬂi‘as@ ridight output
Lhe wet - CQat eGhaf efSufed vt mBddh Q44 38ORES ligh AP Hs dlove dr vi NG Oven with zones
one and two set at about 65[err]C, Zzone three set at about 80[err]C,
and zone four set &be sgpondsenieyafvvafer proneskingttagies was then evaluatertfs pesd adiission 7. 6
and 3 neters/ | cane-coat ed
20 pol yet hyl Q}sghgttees? @%ﬁ&%ﬁa)a? {laxrlgwgglgde itwgﬁﬁggelpgyﬁ?ﬂgfg%}’strﬁte K@’e I ed

adhesi ve sur f polginidebubitfate was reprefentttivel bEthousédianhe @hlictidugonwatesel f The
roll ed goods were, then converted in_ a class, k1000 clean ropominto

i ndi vi dual r oFRaufyring indusiry byt 3 dilfkreat palyimide gpd a different slectronic quguiffy| ‘e 37
th | t | C
was then gyal Yaieslmds L it B bk po?yﬂf) £§§‘ (fﬁgﬁs%n' d}%éﬂ&mtpfe%iyoé\r%ﬁéislmpge

pol yi m de pasSivation [ayer an ot or esi st
substrates. Pbeizopt®nonedvasdsii70 gliwathe peel edhesidn afthd ewuple berdaining 01586 benzophenone

d | . bel
Tabl o 6 2l ong™ i § ¥ 9k 2RO UBRsh Shesioh % ie3eulk S iBine 4 0% ke Stipup a4
surface it All thiresreaipheg viehepastabRl The SroREe modulus BEthe MebRoplitidelabtbmeabl e

8 are three co ially avai |l abl e waf er praqcessing tapes that are
wi del y used |H£ZHE%&MF§@%W?@PV%%WSHH§H’B?"0" ne. wafers. In general

the commeggial |y W*&Qﬁ%eﬁ&ﬂﬁ%xdn%ﬁés‘%ﬂ@wﬂﬁa@ Bhok SR K ag@&t%ﬂb@
copol ymer backi ng (about 125 to [err]mthick) with an acrylic a he5| ve
‘| ayer (t hi cknewployasdq reduce the peel adhesion of adhesive compositions comprising hydrogenated

thermoplastic elastomers, especially those that are based on styrene-ethylene/propylene-

styrene,
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than 25[err]m on the backing.
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TABLE 8
Exanpl e " Test Substrate Dwel | Peel Qbservati ons
(days) Adhesi on
kgl mv (gliw) 37 | C pol yi m de 7 0.91
(23) CQccasi WOMAMFhce anount PCT/US96/10336
of staining resi st 1 3.35
(85) No staining or other Exampi 37
danmage Into a closed-head five gallon pailSvdsiadded 3.85 kg of Kraton RP-890%4 ( 34)
No st ai ni ng or ) '?v%th“de
damage Pl daptonperad 715 ket iRliepe T b closed pyil was then plaged qnepgrae
Medi um | evel Oiwo roller mill and the mixtaFelwasallBwed to mix il no und:ssolved thermoplastac
st ai ni ng Phot or esi st .83 (199)

Fracture of 5ph glastpmgn was visible (about 16 hours). The thermoplastic elastomer solutlon was then diluted
L_? g?:u ngl gh | “Yoa 29‘)» solids concentration using a dllutnogis?lv% gomprised of §0/2525  , , 5 (108)

No staining or weightweight/weight/% of toluene/meth 1 ethyl ketone/i sopﬁ?iéﬂd)lt 'Ust a positive
damage I\ﬂsw To?it su : h|ym de SH% 170)
Low | evel of sigpipgemgnt pump, the thermoplastag,gggggeq solution was slot die coated to a thxckness

Fhotorest st of 4 um onto a Sblufs thidlblyethylend rébhhatile YABGhE" P Bibking had been

| ayer; high le
staining 10 previously coabddiwith 08 picthick ptiGerdayey {dry thickness) that’compris&Bl0% ¢dtids 7)
Hi gh | evel of stal ni

Phot or esi st Polymer/ sofvent splytion insphish the ﬁ‘%‘?fé"?fﬂ”é’s%fj of 1 §9/37 dsight/weight % of

l'ayer; high | exshlenéethyl ethyl ketone blend and the polymer consisted of a blend of equal parts of
stai ning Tab 8 shows the superior performance of the wafer

processi ng tape@ywomm@qmb@mwnagwsommm@m apth euial pasthfpe al | y
avai | abl e, wi dgl éyl P-ﬁ ol Ah&R mﬁ}?gﬁf@%ﬁr anfl'a ﬁ%ﬁéﬂag ! R eSmBhed %hﬁ"ts of the latter
y n i

i nvention showe an occasl.on race nDun stal ni ng
pol yi mi de wher asmstesals being equaltoebait 6D%)Ofﬁleabﬂah]hﬂﬁn¢raqﬁn§1t S howed hi gher
levels of staining. Thce)r]pritmre]a(;'\auptrI t?zt X p%astnc aleetorher sol%t:ons were separately dried by passing
the wet-coated film through a four zone impinged air drying oven with zones one and two set
at about 65°C, zone three set at about 80°C, and zone four set at about 93°C, and at line
speeds of about 7.6 and 3 meters/min., respectively. Upon exiting the oven, a silicone-coated
20 polyethylene terephthalate release liner was laminated to the dried adhesive surface and the
structure was then rolled upon itself. The rolled goods were then converted in a class 1000
clean room into individual rolls using a Dusenberry shear slitter.
Example 37 was then evaluated using the semiconductor wafer grinding test with an IC
polyimide passivation layer and an epoxy-based photoresist layer as the substrates. Peel
25  adhesion was measured as described in the semiconductor wafer grinding test. The resuits are
shown below in Table 8 along with observations about the condition of the substrate surface
after removing the wafer processing tape. Also shown in Table 8 are three commercially
available wafer processing tapes that are widely used in the manufacture of semiconductor
wafers, In general the commercially available tapes inchide an ethylene/vinyt acetate
30  copolymer backing (about 125 to 150 pm thick) with an acrylic adhesive layer {thickness less

than 25umy} on the backing.



waf er processing tape of exanple 37 did not show any staining or damage;
avai |l abl e tapes showed both fracturing and stai ning.

the comercially

Though not shown specifically in Table 8, 10
nodul us above the Dahl quist criterion line.
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A series of wafer

processi ng tapes accor

A

exanpl e

37 had a storage
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the invention was prepared.

I n.each exanpl e, the adhesive conp was obt ai ned by preparing a
sol vent sol ution |of Exsifiple TestBubstRite 4SDwdll £ Pad Adh&ion\|NT CTOKseARMidns €0 44 %0
by wei ght thernoglastic el astoner, 69% |ogdaysp v%tut ttol uene, and 7% by
wei ght i sopropandl. These | ngﬂ@g@gﬁ\m vereg cmb I N @cBasiei trace amount
gal l on nmetal canfand then nf xed on rol ljer mi for 24 hepasinikti | therg was
no vi si bl e evi derjce Of Updtoresiad Ved Thef rmpl@t I C @Joqggn%ig,_poﬂ,_am‘r
adhesi ve conposi tji to a pol ye ne
t erepht hal at e badki ng t hat Meq ap 0esiy | Ded No Wi t h
exanpl e 37. Adhegi ve coati d outjat a rate ef€et per mijnute
utilizing a 9 ing : € U ( t to
provide a dry adresgmgﬁ%" kness 0 50 [err]m é of
adhesi ve-coated fii | mwas t hem bt 1€ § e[ MOphgstTT We
backi ng thicknes3 were varifjed as shown bePow 'f‘g% 13
yer; high level of
TABLE 9 : in
Backi ng Exanpl e e — Th %Lu..c.
Thi ckness Sdmnox"?'r"édge Néma d emg(’mther %
Styrene ([ eNTNGRh Toamsn | IC polvimide © | 7 | 1< C0T0T O FYoH level of s>
13 23| sB205s-
Photoresist 1 284 Fracture of photoresist
layer: high level of
staining
Nitto Denko IC polyimide 7 1477 High level of staining
BTIS50E-AL
Photoresist | 256 Fracture of photoresist
laver; high level of
staining

Table 8 shows the superior performance of the wafer processing tapes of the invention

as compared to three commercially available, widely used tapes. The wafer processing tapes

of the invention showed only an occasional trace amount of staining on IC polyimide whereas

the commercially available tapes showed higher levels of staining. On the photoresist layer,

the wafer processing tape of example 37 did not show any staining or damage; the

commercially available tapes showed both fracturing and staining. Though not shown

10

i
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specifically in Table 8. example 37 had a storage modulus above the Dahlquist criterion line.




39 Krat on RP-6906 SEPS 18 23

‘40 Kraton 6912 SEPSEP 23 23

41 Kraton G 1657 SEBS 13 14

42 Krat on RP-6906 SEPS 18 14

43 Kraton 6912 SEPSEP 23 14 15

The tensile stW@AYIMSland el ongation properties of several of PEHESHAEHH| es
wer e t hen tested as descri bed abol\f’(‘aa gsr.mb %t he results reported

bel ow in Tabl e 10. Al so shown bel ow %10 is Nitto Denko V-12-S

which is a commerci Alsér;esaﬂwafeajnbeessmg @byawmﬂdgmﬂem@mmas prepardda [Ie eadbat
i ncl udes an ap rox 110 [erg]mthi back and
approxi matel y E’(‘)‘"{P ”?B"F IV COMPASITOR WAS 0 E%Fégg g’&‘ﬁ’é@f%‘é

34 : 0, th 1
BT/ US96/ 1033 6thenWBla%tZé Sadtbider which comprised 24% by weight ermoplasuc e_l_az\tézlr_xEr, 168% by

Machi ne Di r £ct weight toluene, ark 24 by sveight Bopropanob rThese ingredients were combined into a one-

Elegﬁég'[e i on oeallon gleﬁl can ang e Sliaj{%qedoqp roller mill for 24 hours "I':‘Q]athﬁ? Jvas no visiblestevfﬁ%a;]
(1 ‘:3/21 (k P@ﬂ undissolved thea(rﬂ@plastac elastomer. The adhesw@é’omgposntron was then c&@&l onto a
142 39Q}yethylene terephthala‘p@backmg that had been primed agidescribed in conjunctnonggth

119 1 3

123 1%@mple 7. Adhesive oéétmg was carried out ?\I a rate og rﬁ(% pg_mmute mligxié)QQ inch
262 10 9®ide knifebox withadBllnose knife that was set to pﬂcﬂéd& a dry adhesive thicknes$ abhtul O

shows that 't hegyial oty brgeces’ 0§ ARCSs Hen'daE PR ApIALEY SadhiriiSnd the

backing thickness were varied as shown below in Table 9.

TABLE 9
Backing
Example Thermoplastic Elastomer Thickness
Trade Name Type % Styrene (um)
38 Kraton G-1657 SEBS 13 23
39 Kraton RP-6906 SEPS 18 23
40 Kraton 6912 |- SEPSEP 23 23
4] Kraton G-1657 SEBS 13 14
42 Kraton RP-6906 SEPS 18 14
43 Kraton 6912 SEPSEP 23 14

15
The tensile strength and elongation properties of several of the examples were then
tested as described above and with the results reported below in Table 10. Also shown below
in Table 10 is Nitto Denko V-12-S which is a commercially available, widely used wafer dicing
tape that includes an approximately 110 um thick vinyl backing and an approximately 10 pm

20 thick acrylic pressure sensitive adhesive.
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5 direction tensile strength and | ess elongation (in both directions) than
the commercially avai | abl e tape. Pernmanent backi ngs having a | ow
tensile strength or a high elongation wll stretch nore when contacted
by a sem conductor 1C chip renoval probe than pernmanent backi ngs with
a higher tensile strength or a | ower elongation. Backings that stretch nore
can r esulWOPTd$1ower nanuf act uri ng speeds since the proBETUS6/10836

di stance will be increased. 10 Moreover, r]gs th? stiffness of the permanent
backi ng increases (i.e., high tensile st e“rﬂt“ﬂ,“l ow el ongation) it is

easier to handl e [TRE Targer Ol PN MhcRRE DireRGoit [ O7] WarKhasverse Didsiodcconi ng
nmore conmon. The eRamplERe WEe a SO Tgst T&‘@r eeladnesto
n 3

using test nethod B with various Sul 3 i Wi tth
the results showi beIEPW i TeTabFesigngiﬂi Psélﬁféﬁﬁn rﬁ%ngﬂ%n
XAmp! A o
8 g

Exanpl es 44 to 44 of—aati) {—e(kh)d +h

Do
Ar.l\rd

prepared. In eacrmw%_ﬁpmu%wusﬁ_zs%
solids solution df _ther¥npl asthc el®:oner + 42 wds 0BP8i ned by 79

conbi ni ng 28% by [wei ght4lt her mopl ast¥5c_el ast ot . d4% BP5 wei pht _t dluene, fand

8% by wei ght 20 ijsopropgnol in a ob@ quanft gl28s jfar, 13®al i hg thegg ar, 4nd
al l owi ng t he bl endNifo DexkePP- & I Ol 135 taéd e Tlor 4h houfs unies tﬁle
was no visi bl e eyidencg.gf undi ssol ved t her nopl astfi c el ast ojrer. Th

adhesi ve conposi tTOMm Was thnen coated oMo a o0 [errJmini ck pol yetnyre
terepht hal ate backi ng using a draw knife with a bul |l nose draw bar
havi ng appr oxi mat el r ' . i '
coated filmwas t heynabger Iljogsgo%ggha%tgk %%M’ {é}%esaﬂng'}ff{eg Pﬂf‘gﬁﬁ’%’%ﬁa‘ eav%ﬁ’xglr)%qmﬂe)(s%
35 5  directiGitifensie\sfrerigth andriess eloagativh @intboRldioti¢rs) thhmthe Dommercially

th | ast i | ' I in. Table 11.
o At C R alable fape. Permanent backings having & low tendié strength or a high elongati

TABLE 11 ava ongation will

-Il\-lgfr{a mopl asti ¢ dHephihdre rWht:t_;l_ g:/%néacted bya semiconduc%ré?%@%@val probe than pernfdnfie

44 Krhackingwvith 4 Bighet tensile strength or a lower eldBg8ion. Backings that stretch moré 6an

jg Kk%% t(r;iﬂ ?lﬂ%v]f%%?ﬁéacmnng speeds since the probgkrgvel distance will be increased.?’g 4

47 10 Kribmeovés; dslthPstiffhess of the permanent backing ficfeases (i.e., high tensile strength, 1k

jg %%{ggﬁo i il’x% é{s’?lx?to handle the larger diamgg;gm?mnductor wafers that are becgéi?rg
more common.

The examples were also tested for peel adhesion using test method B with various
substrates and dwell times and with the results shown below in Table 12.
15
Examples 44 to 49
A series of adhesive coated tapes was prepared. In each example the adhesive
composition comprised a 28% solids solution of thermoplastic elastomer that was obtained by
combining 28% by weight thermoplastic elastomer, 64% by weight toluene, and 8% by weight
20  isopropanol in a one quart glass jar, sealing the jar, and allowing the blend to mix on a roller
table for 24 hours until there was no visible evidence of undissolved thermoplastic elastomer.
The adhesive composiﬁon was then coated onto a 50 um thick polyethylene terephthalate
backing using a draw knife with a bullnose draw bar having approximately a 100 pm coating

thickness gap. The adhesive coated film was then dried for 30 minutes at 70°C to give a dry
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5 The exanples were tested for peel adhesion using test

‘met hod B with various substrates and dwell times as shown below in
Table 12 along with the results. 10

TABLE 12 PEEL
ADHESI ON | N k mg? |W AFTER DWELL EXANPLE
SUBSTRATE 4 1DAY 3 DAYS 15 DAYS 30 DAYS PCT/US96/10336

2 (67.9) %dl}éfﬂ%%%f&r"fm& 26504 Bl therthoftRgh Hastohr s %4’%%5'? Waf er

2. 67
0.93 (23.7) belcdin(TaReQ). 2 (50. 8) 1.62 (41.1) 1.94 (49.3)

40 Silicon waf er 4. 44 (112.7) 5 6 (142.3)  7.48+ (190+) 6.24
(158.6) 6.68 (169.6) Silicon wafer

1.11 (28.1) 1.43 (36.3) 1.84 (46.7) Angg 850. 3) 1.79 (45.5)

42 Silicon_wafer 1.53 (38, 81 2 (48.7) 1.66 (42.2)

1.86 (47.2) 1.39(35 4) Therm iasﬁBElastomer Siliconj waf er
2.52(63.9)  7.48+ | k9uple7| 45 ThabdWNmme/. 49+ (199pk /. AP-% SQene

44 Silico wamr Kraton DAQ43 PX_ |7. 48+g1§100+) | 7. 481g (190r) 7. 48+
(190+) 7.48+ (190+) _Krajon D-1125 P o 1S 1 TT}AHC warier

0.13 (3.4 0.91 (Lrl% §i » ’kﬁé i P ‘8'*‘(79%@_7_11'5? 1 =

46 Si | i conweatet —5 SBE§ROH T e 99 7. 48+
(190+) 7. 48+ (190+) ey Kraton D-112P/12 SIS il ol el

6.9 (1753) 4.52 (L1448 Xratop Dbl By s u_;slém 7 has ( %0+

48 Siliconwaf®r || JgatoaRPspO12 7 49SEPSER+) |7 48423 1004) 7. 48+
(190+) 7.48+ (190+) 49 Silicon wafer

0. 85(21. 5) 1.89 (48) 3.19 (81) 6.54(166.1) 7.48+ (190+)

Nitto Denko V-12- 5Th§biah?b9v&?ef&§ted for Peel dHesiOn Gsing test%&ﬁoc(ﬁgwﬁ)vanoé’s 56
(90.4) 3.77 (95 7&
d ass m‘b”ﬂ!)“messs &’5’“@5’@101*) in Ta‘?‘%%#‘em&mthﬁ ‘81“"(5122 3) 5.93

(150. 6) 3 ass 3.02 (76.7)

2.98 (75. 7) 5.64(143. 2) 5.76(146.2) 5.91 (150.1)

40 d ass 7.48+(19CBABLE 124 (171.3) 7.48+(190+)

:72,648+ (190+) 7. 48+(196") FEEL ADHESION IN GLIWWAFTERDWELL |

PEEL ADHESI ON I Nl kg‘FW‘(@LI SUBSTRATENHOURS | 1DAY | 3 DAYS | ESHANS B0 DAYS

SUBSTRATE 4 HOUR B8 DAY | Silicon wafer S aYP 373 PAYI53U| DAY 70.9
39 Silicon waler 23.7 339 50.8 41.1 493
40 Siticon wafer 112.7 1423 190+ 158.6 1696
41 Silicon wafer 28.1 36.3 46.7 50.3 45.5
42 Silicon wafer 388 48.7 422 47.2 354
43 Sificon wafer 63.9 190+ 190+ 190+ 190+
44 Silicon wafer 104.9 e+ | 190+ 190+ 190+
43 Sificon wafer 34 23.1 45.5 190+ 190+
46 Silicon wafer 98.9° 98.1 190+ 190+ 190+
47 Silicon wafer 1753 114.7 190+ 190+ 190+
48 Silicon wafer 3L8 190+ 190+ 190+ 190+
49 Silicon wafer 21.3 48,0 81.0 166.1 190+

Nitto Denko V-12-S | Silicon wafer 70.6 92.6 90.4 95.7 100
s Glass 116.4 80.1 190+ 1223 150.6
39 Glass 76.7 75.7 143.2 146.2 150.1
0 Glass 190+ 1713 190+ 190+ 190+
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criterion

¥pniageoys indieytting she

sem conduct or usebes refitivél thickeblayer of adhesivélwhich catflal@liDsasier tbhdice Rikdohductor
reported below in Table 13 represent .the number of di e washed off

the tape duri rWpies&ithertcpttiag Eite the backing; cAlso, with thinner backings, the amount of tape that
can be wound about a core into roll form can be increased which can reduce the frequency of
tape roll changes, thereby increasing manufacturing efficiency.

10 It would be possible to selectively increase or decrease the adhesion of these examples
by the use of adhesion modifiers as discussed above. Preferably, the wafer processing tapes
show minimal adhesion build over two weeks, and more preferably over about one month, so
as to provide a long shelf life and to eliminate the need to remove the semiconductor IC chips
immediately after dicing and store them until actually needed. Though not shown specifically
15  in Table 12, each example of the invention had a storage modulus above the Dahlquist
criterion line.

Several of the examples were evaluated using the semiconductor wafer dicing test
described above. The results reported below in Table 13 represent the number of die washed

: off the tape during the wafer dicing process.
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37 WD 97/ 03461

PCT/ US96/ 10336 TABLE 13
EXAMPLE D E LGSS 38

29 39 297

41 26 42

83 WO 97/03461 Nitto Denko V-12-S 38 PCT/US96/10336
Tabl e 13 shows that preferred exanpl es of Hﬂgﬁi vention (exanples 38 and
41) gave results better than that obtl#} l&/ith the wi dely used
commercially avail abl e tape]” FOWEXAMPLE [ NE maTnm:nogpeSﬁing tapes of the

I nvention were easier to wpk—w-th—thanr—the cc#ﬁesﬂha%!“ avai |l abl e tape
because the tapes of the inyention ﬁ%d a_thilcker Igver of adhesive. Thus,

t he sem conductor waferp could 3% diced wi tho®®7 cuttiing into the

backi ngs used in the tapes pf—tie——FZ—Tnventirom—fge—semconductor wafers
could not be diced without fputting 1nto the{backing of comercially
avai l abl e tape. |If the tape| backi ngt4 s cut curingsﬁafer icing, it could
fail 10 prematurely. NoreofeT N o V1 I CK3 Stye layer, the wafer
processi ng tapes of the ' | ' I ve residue on the
di ci ng saw bl ade. Various nodifications and alterations of this

i nvention w || beconablelsoshoanthat prefefed examples Of thelim@ntioh (eldnpiest38vint 3 0) gave
departing fromthe scope and iLriit .of the jnvention. ,If shoul d be
under st 00d t hafestifs betten han st siptained peith the Yidelyrsed pommaersiplly itgRe. However,

enbodi Ment s Seinelyiifdy prdtesshigiapes of the invention were easier to work with than the commercially
available tape because the tapes of the invention had a thicker layer of adhesive. Thus, the
semiconductor wafers could be diced without cutting into the backings used in the tapes of the
invention. The semiconductor wafers could not be diced without cutting into the backing of
commercially available tape. If the tape backing is cut during wafer dicing, it could fail
10 prematurely. Moreover, even with a thick adhesive layer, the wafer processing tapes of the
invention did not leave adhesive residue on the dicing saw blade.
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.

38



38 CLAI V5 VWHAT |S CLAIMED I S: 1. A
sem conduct or waf er processing tape conprising a permanent backing and a '
| ayer 5 of a non-pressure sensitive adhesive conprising a thernoplastic
el ast omer bl ock copol ynmer on t he permanent backi ng. 2.

A sem conduct or wafer processing ta | a&kddi m 1 wherein the
st or age QI t he adhesive %ﬁﬁg%ﬁm room t enprETAISIE/193365

greater -t han 1@&2! ggr] Pascal s. 10 mw sem' conduct or waf er
processing tap rding to claim1

t her nopl astic

el astoner bl ock copol yner conprises 15 to 25% by wei ght styrene.
4. A sem conductor wafer rocessing tape according to claim1 wherein the
15- thernopl astic e ISopol yner is a

t t hyl / LShES bl ock
A S condust o wat S X SRR Natee bR sasng tape GOREFRES Asrmangre beskinenda
t her nopl ast$c kyasfa m-phhﬁﬁé(seﬂﬁﬁﬁd adiesive comprising a thermoplastic elastomer block

styrene- et hyl ene/ pro e-styrene- 20 ethyl ene/ propyl ene bl ock copol yner.
6. A seni conduﬂmwg‘éﬁ“"ﬁmg@m gkingipe accor di ng to claim1 wherein the

adhesi ve further conprises a tackifying resin.

2. A semiconductor wafer processing tape according to claim 1 wherein the storage
modulus of the adhesive composition at room temperature is greater than 1x10° Pascals.
10
3. A semiconductor wafer processing tape according to claim 1 wherein the
thermoplastic elastomer block copolymer comprises 15 to 25% by weight styrene.

4. A semiconductor wafer processing tape according to claim 1 wherein the
15 thermoplastic elastomer block copolymer is a styrene-ethylene/propylene-styrene block
copolymer.

5. A semiconductor wafer processing tape according to claim 1 wherein the
thermoplastic elastomer block copolymer is a styrene-ethylene/propylene-styrene-
20  ethylene/propylene block copolymer.

6. A semiconductor wafer processing tape according to claim 1 wherein the adhesive

further comprises a tackifying resin.

25 7. A semiconductor wafer processing tape according to claim 6 wherein the tackifying
resin is present in an amount of less than 10% by weight, based on the combined weight of the

thermoplastic elastomer block copolymer and tackifying resin.

8. A semiconductor wafer processing tape according to claim 7 wherein the tackifying
30 resin is present in an amount of about 3 to 8% by weight, based on the combined weight of the

thermoplastic elastomer block copolymer and tackifying resin.
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25 7. A sem conduct or wafer proce55| ng tape according to claim®6
‘wherein the tackifying r esi epn amount of less than 10%
by wei ght, based on the conbi ne t her nopl astic el ast oner
bl ock copol ymer and tackifying Wﬁ 8. A sem conduct or

waf er processing tape according t ein the tackifying 30 resin
is present inwosmsasnt of about 3 to 8% by wei ght, based onl'msmned

wei _ght of the t.hern‘g{)cl)gsuog\wel astomar bI ock c ‘81?8}9?/%@ tackl fd%esn%

resin.

according to chﬁthg}aoméﬁ;ﬁufdhab&elhem ve further conpri ses a I. iquid
r ubber . A sem conductor wafer processing tape according

to claim9 wherein the I|qU|d 5 rubber is present in an anmount of |ess

L1, U R ' s i i
sem conductor wbberis plrememm Rgotmof 1635 than 20% By teight, dased on thdeombied! weight of
liquid rybber 1s present in an anpunt of, a utwg %to | ess than 20%
by wei ght, basthg thesmpplasticslastomerpblack copplymer angthe befopl astic el ast omer

bl ock copol ymer and the |iquid rubber. 12. A sem conduct or
waf er processing tape according to claiml1l further conprising a
primer for bonding theAaeticwidyator wafehpropassingtape accoedinig tagplaim 10 Svherein the liquid

3. d h
Lo S o b AT R B BB A By PR e HR o
| ayer of addestcombined weight of the thenno;ihﬂsncAlaaeﬁbmmbaymmfrﬂrth@m@&ieﬁmbﬁg tape

according to claim 13 wherein tenporary and renovabl e prot ective |iner
is a polyester filmthat does not include a rel ease agent.

15. The use of a sef CRRGMEIMRhcYPyEEr P85S E{aﬂga&@%gqﬁ%%ﬂ'l rf?'tﬁé? c&hﬁﬁmgﬂa

to adhesively bond a sem conduct’or er on the exposed | ayer

adhesi ve. pﬁmerforbondmﬁih%dbmedoﬂmmmemﬁadnng)roceSS| ng tape according
to claim1 wherein the tape 25 exhibits a peel adhesion of about 0.79 to
19.7 kilograns per linear neter wwdth (20 to 500 grans per linear inch

width) to @ substrai® & edmicindoctbr wifed procegsing Ape Aieoidiigito @laith 1 Firtlief 60mprising a

pol yi m de,
temporary and removable protective liner on the exposed layer of adhesive.

14. A semiconductor wafer processing tape according to claim 13 wherein temporary
and removable protective liner is a polyester film that does not include a release agent.
20
15. A semiconductor wafer processing tape according to claim 1 further comprising a

semiconductor wafer on the exposed layer of adhesive.

16. A semiconductor wafer processing tape according to claim | wherein the tape
25  exhibits a peel adhesion of about 20 to 500 grams per linear inch width to a substrate selected
from the group consisting of silicon, polyimide, silicon oxynitride passivation layer, and

photoresist coatings.

17. A semiconductor wafer processing tape according to claim 16. wherein the tape
30  exhibits a peel adhesion of about 20 to 200 grams per linear inch width to a substrate selected
from the group consisting of silicon, integrated circuit polyimide passivation layer, silicon
oxynitride passivation layer, and photoresist coatings.
40
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silicon oxynitride passivation |ayer, and photoresist coati ngs.

17. A sem conductor wafer proces g to claim 16 wherein the
tape 30 exhibits a peel adhesi o?ﬂp ctiitnd Q}Ld; 7.9 kil ograns per |inear
meter wwdth (20 to 200 grans J uﬂﬂm lj h width) to a substrate
selected fromthe group consistin nt egr at ed circuit

pol yi m de passW@R7061| ayer, silicon oxynit ri de passi vati on |RGEAIS6/303%

phot or esi st coati ng uct or wafer

. A
processi ng tape acci?dﬁf@m{cg‘%ﬁc&? M%meé?%ﬁ Se"gl‘ﬂg%]ga‘m 16.whergingthe tape
peel adhesion %x%ee&dﬁ&t&&f%o&i@'tb@%%B&rhdekﬂﬁéfwﬂﬁfﬁferMﬁ%ﬁzo_ to

500 grans | 1inear inch wd after dwelling in contact wth said
substrate for gpntp@targth sid substrate faeat least'fdayam@ Bmbigoienditions .
19. A semi conductor wafer processing tape according to claim 17 where| n the

t ape exhi bits a peel adhesion of about 0.79 to 7.9 kil ograns per
| i near netes wi dt h (9.0Atsemizoftiugton afer processlhgltaﬂelmﬁmg 6 Elaid Iﬁ\bher&ﬁftlﬂitape
dwel king in co 3 thhadﬁa |d supstrate for at |east days under

ambi ent condi t €6 esion of a “t29(§°299m8?frﬂ?8%'t*6?h‘Wé?beﬂﬂebﬂwe@%!ﬂng
tape cOMDIi Si NGomaRYHIFARARD brifeltbr el 1307 s 8 n-pressure
sensi tive adhesi vg on the pesr manent backi r?g mm}]gpgleﬂt%hgﬁg‘gkﬂesi ve conpri ses
a hydr ogenat ed t her nopl asti c elastoner bl ock copol ynmer and an adhesi on

nodi fier selected f onsi sting of .tackif Ln,
liquid rubber, and 5 g%\ggm g’i‘{‘}gtﬁg ﬁgepag"éﬁis"‘gi‘%’e%mp“s‘"gape’ a ti:g@imganda
sem conductior Wqémfamoﬁipe&mré&nfsmlemﬂiéﬁ% 6h 1he pérénafieri batkddg, WhereR the hdiRsive
adhesi on nodi fi er a tackifying resin present in an anount of about

3 to 8% by wei SPTPriseHa n!tﬁ%thermoplisaﬁshﬁemervbé%mop@lvmsmdnyadm;maw@ﬁer
t her nopl astic o) C resin,. 20
22. A sem condgé:ﬁiﬁé t}}%g’p&{?fcess ﬂé%?ap cé: %’l"ﬂmdrggb@F nﬂnpggt Wéﬂ&*ﬂﬂgthe
adhesi on agmhtfler is a liquid rubber present in an anmount of about 5%
to Il ess than 20% by wei ght, based on the conbi ned wei ght of the

hydr ogenat ed t hernopl astic el astoner bl ock copol yner and the l'iquid
rubber. 2513 21, As&ﬁcoxﬁu&@ﬁ%ﬁﬁﬁﬁﬁé@ﬁg%’éﬁécoPdnﬁg?ﬁaSc‘idnﬁ@otvﬂié?e:ﬁﬂﬁor di ng
to claim20 wherein the tape exhi bits a peel adhesion of about 0.79 to
7.9 kil ograms pdhesipp n’eﬁaﬁerrféséaclqﬁms fwe:mesm ipgrampuahef about 3 t0:§% by vesight,ibassd
width) to a su f | i

Mtegrated o8 eRoRAe RLfbr AR AEARRRBASCLLN G tSl cof i gud the
passi vati on | ataskifyimgwdsiphot ore5| st coatl ngs. 30

-4

20 22. A semiconductor wafer processing tape according to claim 20 wherein the
adhesion modifier is a liquid rubber present in an amount of about 5% to less than 20% by
weight, based on the combined weight of the hydrogenated thermoplastic elastomer block
copolymer and the liquid rubber.

25 23. A semiconductor wafer processing tape according to claim 20 wherein the tape
exhibits a peel adhesion of about 20 to 200 grams per linear inch width to a substrate selected .
from the group consisting of silicon, integrated circuit polyimide passivation layer, silicon

‘ oxynitride passivation layer, and photoresist coatings.
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41 24. A sem conductor wafer processi ng tape accordi ng
to claim 23 wherein the tape Thrsﬁfé&lfia& adhesi on of about 0.79
to 7.9 kilograms per |inear rreter 0 gr ans per |inear
inch wdth) after dwelling in cont “H substrate for at |least 7
days under anbi ent conditio 25. A sem conduct or
waf er processiwQorap®st conpri sing a permanent backi ng and a | 2g®nse6/10336 of a
non- pressure sensitive adhesive on the perpmanent backi ng, wherein the
adhesi ve conprises & Asemmmma&sprwmawsmr@mm@ﬁérwn thedape
phot ocr ossl i nki iB0EpHe ssi ng
t ape accordi ng t")'Eagbcl al n%ilzdges}m%eﬁfea})?\mtzoéog&%ﬁﬁsmi exhi bi tgth\gﬁ%)lg&ewaﬁ'%lgsr on
of- about 0.79 vmti(;t%ﬂlﬂadgnmerferatllaaﬁe’hdamu@rambldnm(ﬁﬁonso 200 grans

per linear inch width) to a substrate selected fromthe group consisting of
silicon, integrated circuit polyimde passivation |ayer, silicon
oxynitri de passivat ﬁﬁnAlmhbndww“ﬁﬁﬁpmt&ingtap@%ﬁlrﬁ@igapeni:&:ent backingnfd a A
sem conduct or \Kvafer processin a,pe cgording to ¢ 6 wherein the tape
exhibits a peelaysrRfadiogrpressurg a‘ﬁgﬂﬁ)‘m?ﬁ@ PR’anBﬂT‘Q?Fé“WSeW ¢reindhe adhesive

width (20 to Zgl&gﬂ‘iégg thermopl ﬁ& elh.%t é}rbld& i ung@&h@ocﬂgﬁh%#t%g%énﬂ

contact with s trat e OI’ at east

condi tions. 28. A sem conduct or waf er processing tape
conprising a per man t backr ng _and non syre nsi t ive
adhesi ve on the per '5@ gwa&hef%%ﬁ'"ﬁ?é’ea&‘ﬁ’é@r%%@ngsvgﬁ?ﬂaﬁ'

hydr ogenat qa tbﬁﬁmral adﬁesﬁinmnobd PHér m&rr ;ﬁchar.dtﬂ kS R5béfra selected
st orage nodul us at 2 of 2.7x1 err 4.0x10[ err] Pascals.

25 29from th %moee m@tttrs of gdlican. nﬁm@é srrwg m&mrdamwmqndam sificahm 28

wherein the fnlﬂ ﬁoﬁfoﬁq?r%p%mlt&é%t%oﬁlng§tomr bl ock copol yner |§0a

styrene- et hyl en’r‘ay rop ene-styrene opol ymer .
A sem conduct or wafer processing tape accordl ng to claim28 wherein the 30
hydr ogenat ed t her np

styrene- et hyl ene/ pr%yﬁéﬁgc‘g’f Fttggggtr” pr°°es§f‘$r PEA é’f’b‘&%ﬂﬂ%ﬂ@%l“@&?‘“ the tape

copol ymer. 15 exhibits a peel adhesion of about 20 to 200 grams per linear inch width after dwelling in

contact with said substrate for at least 7 days under ambient conditions.

28. A semiconductor wafer processing tape comprising a permanent backing and a
layer of a non-pressure sensitive adhesive on the permanent backing, wherein the adhesive
20 comprises a hydrogenated thermoplastic elastomer block copolymer that displays a storage
modulus at 20° C of 2.7x10° to 4.0x10° Pascals.

29. A semiconductor wafer processing tape according to claim 28 wherein the
hydrogenated thermoplastic elastomer block copolymer is a styrene-ethylene/propylene-
25 styrene block copolymer.

30. A semiconductor wafer processing tape according to claim 28 wherein the
hydrogenated thermoplastic elastomer block copolymer is a styrene-ethylene/propylene-
styrene-ethylene/propylene block copolymer.

30

THIS SHEET Hag
REPLACED

BEEN

42

A



42 31. A sem conductor wafer processing tape
conprising a permanent backi ng andhinSHea¥as Been R lacQf @ non-pressure
sensitive adhesive on the pernanen el n the adhesive has a
st orage nodul us at roomterrperaturi’lmﬁ ,m ,tw@L

ﬂ’ 1x10[ err] Pascal s and
conprises a thernoplastic el ast oner opol ynmer, and further

wherein the t aWO9%RM6bit s a peel adhesion of about 0.79 5 RCQINUSA6/T0336

ki | ograns per |inear ng’;er,wi th (2Q to 500 %ram; per, linear inch width) to

a substrate séle _sﬁﬂ'?f‘&ﬁ‘t’ PERFSSSEE 1 3CAOMPESIBE 8 pemmapei bagkdng andiade,

silicon oxynit idyefofifiontpradstidRedshive adhesiVelon the Pmﬂﬁgﬁﬁfaaﬁh%twfgé?éf\ O ENe has
ate and aft@r dwe

at the tine of applying the tape to the subst 'rng 1'n
contact with tastosagesmodulus at monptemperatyire greaterthantxi6f Pascals emt conpmisestd ons.

10 3 ' [ f I Q Sk n ape .accor di to claim
31 further con@epﬁ?ﬂgmg%&&%&%; g‘ﬁ%@?ﬁ%%ﬁ%ﬁ'@ﬁf@&aﬁﬁhﬁﬂﬁ@p oup
consi sting 6f wdiesiohyf slsbut 26 t01500 grathis sbr lindal frich idth to a subsRRe k&6 EBHbh T giBup
agent. uctor wafer processing tape according

. 3. A senicon
to clai m31 whEPHISHng Hés"ﬁ?n» R"fi’éﬁﬂ#ﬁﬁﬂ%{' p¥yriride passiuation) lnvex apd plntoresist coatings
conpri ses bl ockgnat t!ﬁttiﬁsééﬁ{:ﬁlgﬂg ﬁ{e*nl%de%%eosm&yﬁéﬂﬁ- after dyelling in contact v%uaaé
g tape ng and a | ayer

sem conduct or wafer dicin conprising a pernanent bac
of a non- pubstrate for at deasti 7 daysumdshambient conditions. per manent backi ng, wherein
t he adhesive has a storage nodul us at room tenperature greater than

1x10[ err] Pascals and conprises a thernoplastic 20 elastoner block

copol ynmer, 1and f urt 3mr Asbficehdiciol WateR PRCESRE Rife Acébriifg to ALREA ARG
0.79 to 7.9 kil ograns per Iinearp‘r?etergvmﬁgth (20§t°o 200 granégcgglpﬂaag

linear inch wi 8 #hesign modifies sejestsd from the group gensisting of taekifyingmesirs fiquid watiber and
both at the ti pRrrosBifiliyg fiknf Ne_tape and after dwelling in cont act
with the substrate for at” ['east 7 days under anbi ent conditions. 25

35. A sem conductor wafer dicing tape according to claim 34 wherein the

R LN P A S AR
under ambi ent therkbpldsae slastomattiotk o@p&ﬁm&:?bg?w?sé&ibi% S Ryref ankd ie%%%ﬁ?&p?fene.
Wi . :

width (20 to 200 grans per linear inc
sem conductor wafer dicing tape according to claim26 wherein the pernmanent

ggc king has a thickygsg sghc&m%r ngfelt 8&%& thg rc{:iLB?ising a permanent backing and a layer of

a non-pressure sensitive adhesive on the permanent backing, wherein the adhesive has a
storage modulus at room temperature greater than 1x10” Pascals and comprises a

20  thermoplastic elastomer block copolymer, and further wherein the tape exhibits a peel
adhesion of about 20 to 200 grams per linear inch width to the silicon surface of a
semiconductor wafer both at the time of applying the tape and after dwelling in contact with

the substrate for at least 7 days under ambient conditions.

25 35. A semiconductor wafer dicing tape according to claim 34 wherein the peel
adhesion at the time of applying the tape to the substrate and after dwelling in contact with the
substrate for at least 15 days under ambient conditions is about 20 to 200 grams per linear inch

d width,

30 36. A semiconductor wafer dicing tape according to claim 26 wherein the permanent
backing has a thickness of about 12 to 25 pum.
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37. A sem conductor wafer dicing tape according to-claim26 wherein the

per manent backi ng has an el Ot}ﬁa&ﬁo at break of about 120 to 165%in
t he machi ne direction. S as Ac e of processing a

sem conduct or wafer, the nethod corH" ﬂ H eps of: 5

(a) providing a sem conductor wafer (b) adhesively

bondi ng the sewioomedset or wafer to the adhesive surface of aPrPCrUs9sn0336
sem conduct or waf er t ape _conprising a permanent backing and a

rocessin [ ! \
| ayer of a non- _39p|“‘é§§'ﬁ’f" ‘?@ﬁﬂ#ﬁ'ﬂé"m%%&%%%@mnﬂmt
the adhesive cogEiinghdddn SlohfBbARIBradk dfabout 120 & 6320 HRAe RhAfkie n/er; and

10 (c) processing the sem conductor wafer by elther

grinding the backside of the wafer or dicing the wafer into integrated

circuit sem conductgg G BRsq of processing a semiconductor wafer, the method comprising the steps
5 of

(a) providing a semiconductor wafer;

(b) adhesively bonding the semiconductor wafer to the adhesive surface of a
semiconductor wafer processing tape comprising a permanent backing and a layer of a non-
pressure sensitive adhesive on the permanent backing, the adhesive comprising a thermoplastic

10 elastomer block copolymer; and

(c) processing the semiconductor wafer by either grinding the backside of the

wafer or dicing the wafer into integrated circuit semiconductor chips.
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