WO 01/18138 PCTNS00/ 17782 PRESSURE SENSI Tl VE ADHESI VES FOR USE W TH DATA
STORAGE DEVI CES This invention relates to conputer “devices. Mire
particularly, this invention relates. to pressure sensitive adhesives
(PSA) forVOIYIFPEn conputer devices, and to nethods for SFE%?S&W@#ZCI eaner
conput er devices, such as cleaner data storage devices. Conputer disk
drives are conpl ex assenbl ages of surface treated alloys, plastics, 5
el.ast oner i CPRESSURE SENSITIV ADHESIVESFOR URE WIS DAY STORAGEDEVICER! i ety
of adhesives. Pressure sensitive adhesives are used for various
~applications such as seals, |labels, danping, etc. in today's conputer data
storage devices. The use of PSA's has been an effective neans of |owering
unit cost for s ' E%g ey Eﬁhhﬂﬁl& ast one
(r:]orrp_onent f whllg h%ﬁﬁgﬁﬁ%n%ﬁ%?&ﬁ&éo&p 3 a+e?§|%ve“,gersi/\}1(§°cr S useydq@%gﬁg?dc? he
o, bl BB S BRI B SRR L 0P e

| evel of concern for adhesjve contam nation. New disk, drive echnol ogy,
such as dedpeihedsfer RreRATAG °¥‘Fé??jr‘?9§‘?“_i§§¢ﬁ@°e|§a%‘ﬁ}é?§)c-l?aé‘§ﬁ%.%?a&%é\"d".‘{eéchnol ogy,
and pseudo- cont m%ﬂidgg, have igp;;;;%@;?ﬁ%p%fohgggggandﬁcapaci ty of
di sk drive 15 c ! €S PP COpPIEX |sugsce Qys} PiAstIcs.he di sk
drive nore susceptible to damage fromenvironnental factors. Building = -
drives wit lelastomenicj argltcechniic partst apatining warioup utrisantsandracepiety of adlsisives.i on/ wear
and functional problens, including electrical error issues fromthermnal
asperi ti es.PrddsgreGhasitivlel adRésives breRiséd forivariows apphationasich 8s sealsclebels,f or di sk
drive engi neers. 20 Physical contam nation such as dust particles, skin

flake, and g g;ett%,in%da 4 chinbliter 222 Stokig€ dERER] ?l}éumm'm&bééﬁakay the
n .

materi als used i he PSA, can affect the drive

effective means of lowering unit cost for storage devices. A typical drive may include at

least one component which bears a PSA, e.g., a tape, which is used to hold the housing of

10 the disk drive together. |
Demand for increased storage capacity of disk drives has produced product

designs requiring a higher level of concern for adhesive contamination. New disk drive

technology, such as decreasing flying heights, using magneto-resistive head téchnology,

and pseudo-contact recording, have improved the performance and capacity of d:isk drive "
15 components. Use of this new technology has also left the disk drive more susceptible to

damage from environmental factors. Building dri.ves with contaminated or outgas-prone

parts can result in stiction/weaf and functional préblems, including electrical error issues

from thermal asperities. o |

| The cleanliness of PSA materials has been a concern for disk drive engineers.

20 Physical contamination such as dust particles, skin flake, and moisture, along with

possible chemical ¢ontamination by the materials used in the PSA, can affect the drive



WO 01/ 18138 PCT/US00/ 17782 life or reliability of the device. Adhesive
materi al s can deposit contani nants on disk and reading heads and cause
readi ng prewansiser di sk crashes. Specific ions and or gani BCRUSIS/1ZH82
particularly harnful to heads and disks. Small |evels of chlorine
containing materials have been identified to be responsible for disk 5
corrosion. ganic maierjal g capaple .of undergoin ol ynerization are
unaccept abl gi‘ orr Bﬁgg’t?' B%/Gﬁf' a?/‘@? . ch}eﬂgl‘ﬁp@teb‘?ls ﬂbﬁi%a% E‘}IWB%“‘%?“ giskand can
corrode the sensitive layers of the storage disk. Typical types of

ni cr ocont ani Feedingheads gad Fause reading prablemscor ghiskierashesye i ndustry i ncl ude
organi ¢ contam nation that can cause stiction; corrosion fromresidual

ani ons (parti cul aBpsgificinhsoanddeganieding atef particulaply harmfslitogwsds ang diskki Smalt an
result in stiction; 10 and airborne particul ates. Pol yacryl at e-based PSA' s
have been usdéereBf elilstineadoytaining ineterialshavechebsidentifiedits be redponsible foAdiskl ect few
are consi dered useabl e; none are totally satisfactory. The chem cal

byproducts f efdidit Orgadié MaRfisls esRble of rugdlivie%éiﬂg' %&lﬁher@&kiwﬁrei&aéckﬂﬁbl%t

acryl ates can be unacceptabl e even at ively low levels in disk drives.
The sol vents | [ | £ dassl | GaAt

pol yacryl ate Vg%ip‘yﬂé?grr? gééaéﬁépﬁ}gﬁérg%ﬁ?? not bg%ﬁgélg%%}%ﬂ%%g%swggﬁ st(ﬁ.e

fini shed adhesi ve coati ng.. St | yacry] ate..pressur ensi.ti.ve,.adhesi ves
nust be. cheni ea#‘f’?gec %S‘si-?i"f’%@’c?s ?ﬁm%%g?ﬁ%glwﬁn ﬁ%&@géléf??/“’%lé}’f}ﬁrdr‘g‘r@é’e
characteri st i,cd$. The]é‘ﬁhern' cal s us_ed.foté,? or gégrod,uc_ts pr_odg_%ed from the
cross- | i nki ngRAustoy,Inglude, arganic contamination that cap cause sficlignicomagign fromygsidyaby o| s of
unreactive nmononers and 20 their inpurities in polyacrylate PSA's have been
known to caudaiogs (pamicalarly. chioside mpdbsuifateiions); optgapsing, Sthioh car resels iy sticiepst o t wo
strategies in order to mnimze the presence of mcrocontam nants in the
envi rdhnent @hd ainkormk pekticdlatese. The first strategy is to use one of a

vari ety of cleaning nmethods in order to renove the mcrocontam nants
Polyacrylate-based PSA's have been used extensively in the components for disk

drives. A select few are considered useable; none are totally satisfactory. The chemical
byproducts from the initiators used in the initial polymerization of acrylates can be
unacceptable even at relatively low levels in disk drives. The solvents and their
15 impurities used to dissolve and coat polyacrylate PSA's can be a problem if not
thoroughly dried from the finished adhesive coating. Most polyacrylate pressure sensitive
. adhesives must be chemically cross-linked to provide the necessary performance
characteristics. The chemicals used for, or byproducts produced from, the cross-linking
can be unacceptable or at unacceptable levels. The levels of unreactive monomers and
20 their impurities in polyacrylate PSA's have been known to cause drive failures.
The disk drive industry is resorting to two strategies in order to minimize the
presence of microcontaminants in the environment of the disk drive. The first strategy is

to use one of a variety of cleaning methods in order to remove the microcontaminants



2 WO 01/18138 PCT/US00/ 17782 fromthe finished disk drive parts.

Typi cally, such cl eaning nethods are either aqueous 'cleaning, solvent

cl eani ng bon di oxi de cleaning. Al of these clean s have
their ad\%ér)lﬁlélégsé and difficulties. However, no cleani ngmn%%?i?% renove
all contam nants. Cleaning is a percentage renoval process, and it targets
specific 5 contam nants. The higher the initial |evel of contamnants, the
hi gher t hefromniz fidished disk drivepantsa Typisailys such cldaning methode aregiterr @gueoushe second
strategy used by t-he disk drive industry is to use parts and processes

t hat cont atleanixig, polesht clearfi)yor cariion diokidacieamingT Adbof these elesting mgthnds
specification requirenents are a challenge to the suppliers of conponents

for the di givedidinvirishesid/diffelieselbiiver, TR bahBFRiRlibdichS tetidee hIDW
out gassing and low ionic contam nation. For exanple, a typical limt for

out gassed Eﬁ‘&ﬁﬂ;ﬂ" s (Fig%"%? 3 DercOMagiSernatil pRRER T qﬁa,%@fs HRre centineter
(ng/cn2); the Timt for Fo?‘sﬂ] may” be a mgxi rm%ngf- 800 rﬁgé/lcmz. Furt her

di s¢l osure _on microcgntami nants..i. - di sk.drive i found in
pet 8r vee. spamnds AR ARiibygidodell Srdioifebls e WaHThE i et DU

| DEMA(r) 15 Insite, VolL.. . IX .. 2 (March/ April 1997). It has been a
difficult E%ﬂ“&ﬁ!}%“‘f%}i‘!‘ﬂ@d£b‘#g§"r ve industry to meet the requirenents of
the disk drive engineers with pol é‘aglri | at e, adhesj ves. This jinvention

C

relates to a nEhersepndsiratggiepssd by VB iNGuUStaEls fQ useiPATtS andAEorssses hat a

| ower level of microcontam nants is present around the disk drive. 20
Hydr ogenat €uit eanjaimerpreduss fayree contaginante  Bhese moreginegntspedificaiony dr ogenat ed
styrene-el ast oner - styrene- el ast omer bl ock polynmer in conbination wth
certain "cheagitémerts aré a cledlends te thetsapplietspficgmpensntsdorthe disl drive industtyi nto a
| iquid coating, coated and properly
10 Specific requirements include iow outgassing and low ionic contamination. For example,
a typical limit for outgassed materials may be as low as 2500 nanograms per square
centimeter (ng/cm?); the limit for anions may be a maximum of 800 ng/cm?.
Further disclosure on microcontaminants in the disk drive industry can be found in
Peter Mee et al, Management of Disl_( Drive Component Microcontamination, IDEMA®
15 Insite, Vol. IX, No. 2 (March/April 1997).
It has been a difficult challenge for the adhesive industry to meet the requirements
of the disk drive engineers with polyacrylate adhesives. This invention relates to a
method for preparing a.computer device in a manner that a lower level of
microcontaminants is present around the disk drive.
20 Hydrogenated styrene-elastomer-styrene block copolymer or a hydrogenated
styrene-elastomer-styrene-elastomer block polymer in combination with certain "clean” or

"cleanable” tackifying resins are formulated into a liquid coating, coated and properly

dried on an acceptable substrate. The component, e.g., a tape, label, seal, etc., thus



dried on an acceptable substrate. The component, e.g., a tape, |abel, seal,
et-c., thus 3 WD 01/18138 PCT/ USOQ/ 17782 pr.oduced is ideally suited for use
in disk drj \ e conmponent produced in this nmanner, h ower

t ot al aggrgﬁgﬁgségncentration of materials considered harﬁgﬁﬁugyﬁ?ﬁg

I ndustry, conpared to nost pol yacryl ate adhesi ve conponents of the sane
design. In one enbodi nent, the invention conprises an inproved nethod for
preparing a pldwedixiteslycdsaitedfor uie in disk ddiivesd &he zoriperest prodused omthisrmeanner,
bearing a PSA, the nmethod conprising applying an inproved PSA to the PSA
beari ng conpaaeithuchibRérbial idpeegatertoncenastidnf netstials cofisiderdil hatinfilldgshe one of
a hydrogenated styrene-el astoner-styrene bl ock copolyner or a hydrogenated

styrene- el asiQRfy, é&rﬁﬁﬁéﬁ‘fo%&?f:&?&%%fﬂ&l&sﬁ@lé&hyéﬁéﬁts of #e s@kel digrat | east
one tackifying résin.” In another” enbodi nent, the invention conprises a

conput er device ¢ ri S . E?hﬂh
conprising:. A atﬂﬁ eggfﬂb@%igﬁ%%tﬂﬁﬁi&%g%én%@ﬁ%gﬁg?e astgﬁrﬁ%gne
bl ock _.copol yner 15 or a,hydr nat.ed, st yrene-el ast pner. St yrene: el ast oner
bl ock Scopol yfEPPuteTscgwh 1?‘3 atgast ?%%/WWP%%FWRPSE’ Yrﬁl'ﬁ%km%opol yner"
Is a polynmer containing |ong stretches of two or, nbore nonoperic units
li nked t oget RRIRPHSNEAPP inpreyed E3A;to ths TS Asbeagpg.compongnt, whersingthest the 20
| ong nmononeric stretches alternate with each other. A "di bl ock copol ynmer"
is a bl ock coppioysdRSA pemprisess t he general structure A-B, where Ais a long
stretch of one copol yner

A. at least one of a hydrogenated styrene-elastomer-styrene block copolymer

or a hydrogenated styrene-elastomer-styrene-elastomer block copolymer,
10 and
B. at least one tackifying resin.
In another embodiment, the invention comprises a computer device comprising at
least one component containing a PSA comprising:
A. at least one of a hydrogenated styrene-elastomer-styrene block copolymer
15 or a hydrogenated styrene-elastomer-styrene-elastomer block copolymer,
and
B. at least one tackifying resin.
A "block copolymer” is a polymer containing long stretches of two or more
monomeric units linked together by chemical valences in one single chain, such that the
20 long monomeric stretches alternate with each other. A "diblock copolymer" is a block
copolymer that has the general structure A-B, where A is a long stretch of one copolymer

and B is a long stretch of a second copolymer. A "triblock copolymer” is a block



and Bis a long stretch of a second copolyner. A "triblock copolyner" is a
bl ock 4 WD 01/18138 PCT/ US00/ 17782 copol yner that has the general .
St ruct ur §yefefAsfss Where Ais a long stretch of one copolporruseenwisB is a

| ong stretch of a second copolyner. A "tackifying resin” is a resin that,
when added to a rubber or an elastoner, the resulting conposition has the,
properties of a pressure sensitive adhesive. "Pressure 5 sensitive

adhesi ves" cepolymss thah hasithe gensrbistagireAD-vie Where A 8y long stisteh i eng i ds whi ch
form imedi ate bonds when two parts are brought. toget her under pressure.
For pressucepolygnersind Bisa lodp swétcheef a secandicopelpmeme descri bed as the property
wher eby the adhesive will adhere tenaciously to any surface with which it
conmes i nto cont Actackifydsg rekintista resiwthat) when added toss rubbertan am lastbmerptied wi | | be
greater under increasing pressure, hence the term 10 pressure sensitive.

Tack can b?esﬁlﬁﬁgwﬁﬂ;&ﬂioﬁw 1A pfopérties sRrpredsd stritheadlicsive. tPrestdizer end and
an adhesive at the interface shortly after they have been brought rapidly

intg conta dnsiett AffesiFes" iaﬁg;mhmgu in sithiy AbkPErck74d1ids MickforEasur ed by
usi %g t he i B—%’?ge procedur e.}QA' "“hydr 5?(515? bon T esk?%" Is aresinin the
nunber nol ecul ar L ght, t farPork %llQHﬂﬂlEﬁgreE@rt p&g 6, 000 or
8, 000, whi élﬁnﬁe‘zia%%?%ﬂgr%hgng‘?ggafﬁtaﬁem %t?]‘gr om r at her §'s?8 bbre
hydr ocar bonacgous .materjal.g such as.petrgleum coal . tar, .turpentine, and
the |ike. AFM%FW@‘H%OWH%P@?EW?’&%S@&&% ﬁ%ﬁﬁ'&?"’bﬁ‘&ﬁ%‘?"ﬁﬁﬁwﬁ | east one
adhesi ve as _described bel ow and affixing the adhesive t Oég%% | east one
conponent @dhartenacinpsiyite any sfosecith which itcames intq gontactyinder light pressue.- ¢ |
tape or label which is used to seal or identify 20 one or nobre conponents
of the conyiheewengthsifthe boni avill bergreaten undes inereasing pyessyreshepeethgtermi sk drive or
ot her data storage devi ce. '
10 pressure sensitive. Tack can be quantified as the force required to separate an adherend
and an adhesive at the interface shortly after they have been brought rapidly into contact
under a light load of short duration. Tack can be measured by using the ASTM D-2979
procedure.
A "hydrocarbon resin" is a resin in the number molecular weight range of a few
15 hundred up to about 6,000 or 8,000, which is obtained or synthésized from rather basic
hydrocarbonaceous materials such as petroleum, coal, tar, turpentine, and the like.
An improved computer device is prepared by preparing at least one adhesive as
described below and affixing the adhesive to at least one component of the computer
device. Preferably, the component is a film, tape or label which is used to seal or identify

20 one or more components of the computer device. The computer device is preferably a

disk drive or other data storage device.



5 WD 01/18138 PCT/ US00/ 17782 The Adhesive The adhesive used in this

i Avention conprises at l'east about 10, preferably at |east about 40, up to
about 90, wehiakae! Yy up to about 75, weight percent of a bpermsmapmskyner
and at | east about 10, preferably at |east about 25, up to about 90,
preferably up to about 5 60, weight percent of a tackifying resin, all
percent ages based on the total weight of the adhesive. Block Copol yners
Any one of the valhefdhesvewe| | - known bl ock copol ymers can be incl uded
within the conposition of this invention, including those described in
sonme detail withi Fhdadbesive used irgthizjgventign eomprisenatieastabout, i}, Rrefrabiy pidpashr e

I ncorporated herein by reference. These particul ar bl ock copol yners

typi cal | y t alabowrd0upeto gbout DO preferablyquipria tbar 73)-viight percéntof Ablagk copodymérn each
"A" block, which is generally characterized as an end block, is a

ther mopl ast i GnddaY 1¥d¥Babokt F; PrelfdrilR bEldash ¥bout PS)hip 18 aBouEH0, Preferabls up to about
nono- al kenyl -arene such as styrene, a-nethyl-styrene, tert-butyl-styrene,

and vigyl -t ol jpgrcyiﬁn It%ﬂfg By Bi§ bn #HeSotal weight of th
char acst eri st i6?g‘P§§hti entlfflge a %%sg@g\lgécxﬁ&, sare pr ega?edw%§htohee

propagati on of a.vp:ol ymer chain of a conjugated diene such as butadi ene or
| soprene frorﬁd{“ﬁb end of the end bl ock already synthesized. Then either

usi ng sequenti al n?( r addition or a coupling agent, the desired bl ock
copol yners, A- BAM—&EB—" IS are generated. If the block copol yners, A-B-A

or A-B-A-B are 20 hydrogenated, a saturated md bl ock woul d be obt ai ned.
Such bl ock copol yésyone gfthe wariesy of walkknowndblesk cepelymessican bejinchded wihin e

styrene-but adi ene-styrene bl ock copol yner (SBS), styrene-isoprene-styrene
bl ock copol yrthe confploSition of thisdmention ynoludingthosel deseribed inrsoms detail within U.S.P.

10 3,239,478 and 3,917,607, both of which are incorporated herein by reference. These
particular block copolymers typically take on the general configuration A-B-A or A-B-A-
B, wherein each "A" block, which is generally characterized as an end block, is a
thermoplastic polymer block prepared by a polymerization of a mono-alkenyl-arene such
as styrene, a-methyl-styrene, tert-butyl-styrene, and vinyl-toluene.

15 The elastomer "B" blocks, which are characteristically identified as "mid blocks,"
are prepared by the propagation of a polymer chain of a conjugated diene such as
butadiene or isoprene from the end of the end block already synthesized. Then either
using sequential monomer addition or a coupling agent, the desired block copolymers, A-
B-A or A-B-A-B, are generated. If the block copolymers, A-B-A or A-B-A-B are-

20 hydrogenated, a saturated mid block would be obtained. Such block copolymers, which
are prepared by known procedures, include styrene-butadiene-styrene block copolymer
(SBS), styrene-isoprene-styrene block copolymer (SIS), styrene-ethylene butylene-styrene

block copolymer (SEBS), styrene-ethylene propylene-styrene (SEPS), and a-



bl ock copol yner (SEBS), styrene-ethyl ene propyl ene-styrene (SEPS), and a 6
WO 01/18138 PCT/ USOQ) 17782 net hyl styrene-ethyl ene -
propyl eng- a- yl styrene. A typical nolecul ar weight f | ock

copol yrreﬁ?aqlggg t ween about 10,000 and about 500, 000, egg'rr'zjégdg] 7%3 nunber
average nol ecul ar weight. Preferably, the block copolyner of this invention
I's a hydrogenated block 5 copolyner. Hydrogenation mnimzes the presence
of doubl e methylstypére-diitybehe prapylepe-aanstindstyrgne UA girsbutoleeulanweight fortsuch coul d
result in those outgassed materials polynerizing on the conmputer device
conponent sblogkiédpolersie bethvetn sbout H0)000rkndabaut 500,080, bxpiréssed asamombeng, st or age
or reading of data in a conputer data storage device. The hydrogenat ed

bl ock copohyé;&reﬂmqedg[aﬁ,@{gﬁpl y a bl ock.copol ymer of 10 pol ystyrene and a
pol ydi ene, the polydiene typically selected fromthe group consisting of

pol ybut adh ene  ap by uaARRRSpolRE Tl LVEIRIPA H@baimE ol ock of ‘el t her

pol ybut adi ene or soprene ydrogenated to yield a saturated md

bl ock. The satura m d..bl ock r e ol ymer has the
strdcture 8?p°3ﬁ’6‘fry%§%?§?’?ﬂgl}ﬁ'%%%%“eﬁlg ) pofg?gﬁgﬁ%rﬁ%%@%ﬁe), or both.
15 More preferably, the blog opol rg, of this invention conprise styrene
end bl ock§°’ﬁ%‘éﬁllﬂf&$g6§fé‘?lﬁla¥§ﬁﬁﬁﬁla§fﬂ#&;§?‘aﬁ@ﬂéﬂ?ﬁf"&ﬁ”ﬁ ﬁ@%‘ﬁ?ﬂt ed pol yi soprene
- md blocks. Such block copolyners are also_disclosed in U S. P, 4,136, 699,
4,361, 672; palymeriziag an the gomputeraieyice sprponentso Sydpolymerizatignsan Sierfesyy herein by
reference, and in KRATON(r) Thernopl astic Rubbers published by Shell

Chemi cal Covithahg/rec@@inyitdrageroz feadinglof data frea ¢omptter degp storagedeviess end bl ocks of -
styrene whose nunber average nol ecular weight is in the range of 10,000 to
30, 000, and theThs hydpbgensted lock dvpolylner is preferably a block copolymer of

10 polystyrene and a polydiene, the polydiene typically selected from the group consisting of
polybutadiene and polyisoprene, wherein the unsaturated mid block of either
polybutadiene or polyisoprene is hydrogenated to yield a saturated mid block. The
saturated mid block of the hydrogenated block copolymer has the structure of
poly(ethylene-propylene), poly(ethylene-butylene), or both.

15 More preferably, the block copolymers of this invention comprise styrene end
blocks and hydrogenated polybutadiene and/or hydrogenated polyisoprene mid blocks.
Such block copolymers are also disclosed in U.S.P. 4,136,699; 4,361,672; 4,460,364;
4,714,749; and 5,459,193, all incorporated herein by reference, and in KRATON®

Thermoplastic Rubbers published by Shell Chemical Company.

20 - Most preferably, the block copolymer has end blocks of styrene whose number

| average molecular weight is in the range of 10,000 to 30,000, and the mid block is a block
of hydrogenated polyisoprene having a number average molecular weight of about

125,000. Such hydrogenated block copolymers are known as styrene-ethylene-propylene-



of hydrogenat ed polylsoprene havi ng a nunber aver age nol ecul ar wei ght of
about 125,000. Such hydrogenated: bl ock copolymers are known as
styrene- et Ryd o133 opyl ene 7 WO 01/ 18138 PCT/ US00/ 17782 spPgT/ASE/1THBEPS)
copol ynmers. Such bl ock copolynmers are commercially available fromthe
Shel | Chem cal Conpany under the trademark KRATON(r) G The KRATON(r) G

hydr ogenat ed bl o rs V unber avera cul (M)
of about 25, Wqéﬁgﬁﬁ poBism 00 Hock Somar R B e R T e

chr omat ography GPC).. . Anong the KRATON(r) the nost preferred
are KRATON( ryb icakfRompgay undes the radeferly, %%%&4 KRATON(r) GL657, and
KRATON(r) G1730, or a conbination thereof. Mre information on KRATO\I(r) G
polyners is di s c| e deRATONR/T tirogenated iack sopalymeys havs amumbenavesags| ant s,

avai l able from Shell Chemi cal Conpany. 10 In one enbodi nent of the

i nventi on, tinelethlarckeight i, )ofabout25000 ¢d ahwat 3004000, asongastrgdrby tel pérmdatom bl ock
copol yner contains no nore than about 200, preferably less than about 100,

nore pref er aflrymhtogaphiy(@PCILAkIond the KRATUN®IG polpriits ahe mbktréfeiged dré Uor i de,

nitrate, nitrite, phosphate and sulfate ani ons conbined, and | ess than

about 200,  RRATEINGGLESE KRATONGDRSE, RRATON 61856 KRANON® 'cﬁ%sﬂa'ﬂ&“ about
50, ng/cn2 of amoni um 15 as neasured by Modified EPA Method 300.

R 2.1

conbi nati on SRORCR 230 8 %§F3nnéblre5|r§%ér§&a“&%gg%saﬁ8€ *é“?ﬂ?““"‘??b%”ﬁé/m
dDb Nbd f ) I

ambod mont _PITRES RO KRACONY el el RIER) 1 ock

copolynmer." A cl eanabl e, bl ock c.o ol yner contains nore out assabl e
Coﬁt a% nant sfrom Shell Chemical Companyp y g

10 In one embodiment of the invention, the block copolymer is a "clean block
copolymer”. A clean block copolymer contains no more than about 200, preferably less
than about 100, more preferably less than about 50, ng/cm? of bromide, chloride, fluoride,
nitrate, nitrite, phosphate and sulfate anions combined, and less than about 200,
preferably less than about 100, more preferably less than about 50, ng/cm* of ammonium,

15 as measured by Modified EPA Method 300.0 Revision 2.1 (described later).
Additionally, a clean block copolymer, in combination with the tackifying resin(s),
outgasses less than 1500 ng/cm? as measured by Modified IDEMA M11-98 (described
later).

In another embodiment of the invention, the block copolymer is a "cleanable

20 block copolymer."” A cleanable block copolymer contains more outgassable contaminants
and anions than does a clean block copolymer, but the outgassable contaminants and
anions can be substantially removed, through removal means, such that the levels of the

remaining outgassable contaminants and anions are no greater than for a clean block



and ani ons than does a cl ean block copol ynmer, but, the outgassable

contam nants and anions can be substantlally renoved, t hr ough renoval
means, such that the levels of the remaining out gassablmants and
ani ons ar®O¥8&ater than for a clean block 8 WD 01/181 0/ 17782
copol ynmer. Such renpoval neans can conprise extrene high tenperature drying,
spray drying, aqueous cleaning, solvent cleaning, or CO2 C eaning. For

practi cal wgbg,eﬂé‘r Suélfii¢fiovsl nidafSdainRgmprisetextrenne high tengtranere deyidg) sprapn

removal . Tacl dfyin Resins:5 Tackifying resins of this invention are resins

that associggfif RnRLRCIaMTH Yolvint Hedntf, ofCOsElQmMRg Fobpracticableasdig] bl ock and

are substantially inconpatl ble with nonelastoneric or end blocks. These
m d bl ock SRORA th the md block in that
bet ween abg@%‘&%@&%nﬁxagéﬁgg%ﬁgr rmrgednggl?l?gmby wei ght of the md bl ock
associ ating I’Eil 3 @ngé gl ear filmwhen the particular md bl ock
associating res ed with 10 100 parts of the md bl ock of the
bl ock copol yrrer cast fr sol utjon in.toluene. odi.pent of
thi S i nvent | on, TEKRECRT A PUHis arsesiisdst SORe HOBAREY WIS be

"clean". A "clean tackifyi n? resin" contains no nore than bout 200,

pr ef er abl y elastomerie hlgpk anyBidblockand axs substantially; inemypatible with nogelastomenicty ng/ cnp
of brom de, chloride, fluoride, nitrate, nitrite, phosphate and sul fate
ani ons contendblocksaTdheseanid bidekassatisting regs arg sompatiblervith the midblogkimthatbout

100, nore preferably |l ess than about 50, ng/cn2 of ammonium as neasured
by Modifi edefaRén Mo 00D AAAbEtROY bumare partdby eigitraf Bedniddlask pssogidtig | onal | v,
a clean tackifying resin, in conbination with the block copol yner(s),

out gasses |gssHod cleat il wheh thePatisulaEaRllblek abyocistiayg fekiads dobfbifedMith- 98

(described later). In another enbodi nent of the invention, the tackifying
resig i s a 1pfba®\GHthémid block of the block copolymer and cast from solution in toluene.
Inone embodirhent of this invention, the tackifying resins usable in this invention
must be "clean”. A "clean tackifying resin" co_ntains no more than about 200, preferably
less than about 100, more preferably less than about 50, ng/cm? of bromide, chloride,
fluoride, nitrate, nitrite, phosphate and sulfate anions combined, and less than about 200,
15 preferably less than about 100, more preferably less than about 50, ng/cm? of ammonium,
as measured by Modified EPA Method 300.0 Revision 2.1 (described later). Additionally, -
a clean tackifying resin, in combination with the block copolymer(s), outgasses less than
1500 ng/cm? as measured by Modified IDEMA M11-98 (described later).
In another embodiment of the invention, the tackifying resin is a "cleanable
20 tackifying resin.” A cleanable tackifying resin contains more outgassable contaminants
and anions than does a clean tackifying resin, but the contaminants can be substantially

removed, through removal means, such that the levels of remaining contaminants are no

greater than for a clean tackifying resin. Such removal means can comprise extreme high



20 tackifying resin." A _cleanable tackifying resin contains nore

out gassabl e contam nants and ani ons than does a clean tackifying resin,
but the coRihidspts can be substantially renoved, througeispyAk, Means,
such that the levels of remaining contami nants are no greater than for a
clean tackifying resin. Such renoval neans can conprise extreme high 9 WO
01/18138 PCT/ US00/ 17782 tenperature drying, spray drying, agueous

cl eani ng, sdempsmture|deying.isgray dryu@aqudossicleangng, sélvent pleaning, ©alCO; eleaning.,
aqueous cleaning is the preferred neans for ion renoval. Exanpl es of

t acki fyi ng rRes prastidahrehsomsyagbeous slehnihg isnthe preferred\nteahs for ionremoel. pol yhydri c
esters of rosin or hydrogenated rosin esters, such as glycerol and 5

pentaerythritol @xhlpies 6f tadkiffinpGediag st hASheikefNi ik ifVeAtidningthddi | | zed

rosins, esters of polyhydric al cohol, synthetic polyterpenes,

t er pene- ol ei’%}ﬁg@@g SkbERd éﬁroiiﬁﬁpga‘&g?]émﬂ@}o?m estefd. Luc?lia%%@?%%ﬂnﬁsym hetic

saturated h oCar bon resins, as saturated a ydr ocar bons,

ol efrg c resi ' I ni esi_ns henol - al.dehyde resing,

a- pi nngene réisglﬁns, “Ei%#%g%g%@) ns,d#@%@ﬁ%ggﬂgﬂgﬁaﬁl‘f‘%&sﬂ%ﬁ&eﬁtﬁﬁoiopolyrrers
such as of 1, 3-pentadi.ene 10 and, 2-net hyl - 2-bytene, or m xtures_ thereof.

Ot her ex anp|ﬁ§i"h§$"‘i %%OEW‘H'B""P@?}W%% te’ﬁ?’?&qffegb@PPWsS?eﬁ?enﬁ?%‘P,ls%S and
4,399, 249, both _incorporated herein by reference, and in U S P. 4,136, 699;
4,361, 672; Aalyeilrosinysynghetic saturgted hydrocarhen resiny, suehcas setueakadralieyplicr esin of this
i nvention is of the type known as "hydrocarbon resins”. A good description
of hydr ocar Bwdracarbpnss olefimic pesiniscaromiatiocortaining &SinSiphensi-aldEincie eésinseatipinené

Chem cal Technol ogy, Second Edition, Vol. 11, Interscience, New York, 1966,
pg. 242. Manygsind, Béplirens resing, terpenchpltnolixaresing, andeopoBmeysueh as 6fl 1,3 pentadidne abl e
today areterpene resins, i.e., polynmers with (repeating) isoprene (CSH$) or

G OHI uni t sand DhnekylPobuteR) 6 Minturddthdtadfl Other @kanipled dTRAJKTy P desiid ArdI €

copol yners

disclosed in U.S.P. 4,361,663 and 4,399,249, both incorporated herein by reference, and
in U.S.P. 4,136,699; 4,361,672; 4,714,749; and 5,459,193.
‘The preferred tackifying resin of this invention is of the type known as
"hydrocarbon resins". A good description of hydrocarbon resins can be found in Kirk-
15 Othmer, Encyclopedia of Chemical Technology, Second Edition, Vol. 11, Interscience,
New York, 1966, pg. 242. Many of the so-called hydrocarbon resins commercially
available today are terpene resins, i.e., polymers with (repeating) isoprene (CHy) or
CoH,6 units. These polymers can be natural or synthetic and can be copolymers
(including terpolymers, etc.), since isoprene is an olefin which can be copolymerized with
20 other olefins. Terpene-phenols are also produced.
Aromatic monomers useful in forming the aromatic containing resin compositions
of this invention can be prepared from any monomer containing substantial aromatic

qualities and a polymerizable unsaturated group. Typical examples of such aromatic
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(including terpolyners, etc.), since isoprene is an olefin which can be
copol ynerized with 20 other ol efins. Terpene-phenol s are al so produced.

Aromati c useful in formng the aromatic contai ni i
conpositigégmng¢§this i nvention can be prepared fron1anyb§gﬁ%ﬁévﬂ%ontaining
substantial aromatic qualities and a polynerizabl e unsaturated group.

Typi cal exanpl es of such aromatic 10 WO 01/18138 PCT/ US00/ 17782 nononers

i ncl ude: st oomess OIATBtyEenicomenomess, ¥ ieE Brene; dicthylstirsriecviayl tvugns] t ol uene,
nmet hoxy styrene, tertiary butyl styrene, chiorostyrene, etc.; indene

NDNONEr S | Naktehty Gyrend) ety butpl shitbne, Eldlerastyne, ofd.;ifdehe mdhoméd tricfudiignONer s

are typically natural and synthetic terpenes which contain C6 and C5

cycl ohexyl ﬁ&e:ﬁzﬁétﬁﬁ%&e\ik S Rﬂpmﬁemoﬁla%a?@caﬁn Afltrdl bl @/ntné& ONt @i N

a variety of substantial aromatic ring substituen | phati1 c "tackifying

resins can . A e Ml fficient

i phat i o s hidRofin'Crabi £ Btihex G SHHBSAN S8k Blolds piit |
characteristjcs. .Such feed streanms c contai n other aliphatic unsaturated
nonofters su u°3§1§'1‘f°§!aﬂlﬂ%?&ﬁgé mr%@g%,a@mi%??@:‘“ﬁ&ans-l , 3- pent adi ene,
2-met hyl -1, 3-but adi ene, 2 10 net hyl - 2- butene, cycl opent adi ene, |

di cycl opent adi erfdliphatig taekifyinggpainssan be made hepolagrsinga fepd siread contginingner s.

M xed al i phatic aromatic resins contain sufficient aromati c nononers and
suf fici ent suffiqientaliphatiomonamers sush thab the sesulling sesimexhibjis aliphgtic h al i phatic and
aromatic character. The article by Davis, "The Chem stry of C5 Resins,”

di scusses sehataatetistics.CSuchrfesi streamdan cbitgin. othEn eliphaté wusamchtdadandtomerssgelngent s
are hydrogenated C5 to Cl12 resins, 15 preferably a C9 resin. Representative

exanpl es of asuskbuthdiede| 153 /3ipentadihe) rahsiL, B pemadiynt; 2aciai-ed-mydidae2-c - CO
resins, synthetic branched and unbranched C5 resins and m xtures thereof.
10 methyl-2-butene, cyclopentadiene, dicyclopentadiene, terpene monomer, terpene phenolic
resins and others. Mixed aliphatic aromatic resins contain sufficient aromatic monomers
and sufficient aliphatic monomers to produce a resin having both aliphatic and aromatic
character. The article.by Davis, "The Chemistry of C; Resins," discusses synthetic C;
‘resin technology. The':preferred tackifying agents are hydrogenated C; to C, resins,
15 preferably a Cy resin.
Representative eMpl% of useful aliphatic resins include hydrogenated synthetic
C, resins, synthetic branched and unbranched C, resins and mixtures thereof. -
Representative examples of aromatic tackifying resins include styrenated terpene resins,
styrenated C; resins or mixtures thereof. |
20 Preferably, the tackifying resin is derived by the polymerization and
hydrogenation of pure monomer hydrocarbon feed stocks (wherein the hydrocarbon

monomer has about 5 or about 9 carbon atoms). Such hydrocarbon resins are highly

stable, light colored, low molecular weight, non-polar resins and are suggested for use in
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Representative exanples of aromatic tackifying resins include styrenated
terpene resins, styrenated C5 resins or mxtures thereof. 20 Preferably,
the tacki fylRgng88i N is derived by the polynerization and pcdryssoogesat i on of
pur e nononer yc}rocar bon feed stocks (wherein the hydrocarbon nononer has
about 5 or about 9 carbon atons). Such hydrocarbon resins are highly
stable, light colored, |ow nolecular weight, non-polar resins and are
suggest ed f cplastiss afhesives, ppptipgs. sealants andiapkkey Hydrpgenation mupimizes the preseRcsos
coatings, sealants and caul ks. Hydrogenation mnimzes the presence of
doubl e or t réfiloableonttipleé bonds incpetdntinlly owsgassedsmaterialsthat donldsesulidn thase d resul t
I n those outgassed materials polynerizing on the conputer device
component s. &itgdssedindtriats polprherizingoanthe osrepiiterdevice tdmpdnents.e8aehdi ng, st or age
or reading of data in a conputer 5 data storage device. Mirre preferably,
the tackifyi pilyhétiafioPéantifileffere Withithé RBording| Qifap®braeadiny of atadhia compaen| ar
hydr ocarbon resin commercially avail abl e under the trademark REGALREZ(r)

from Hercul e ed. Most preferably, the tackifying resin is at
Ieastgigne of&a'%ﬁ%% r)1018, REGALREZ(r) 1085, REGALREZ(r) 1094 and

REGALREZ(r) 10 1 . l_ona ' LSiebd¥A0&5gn can
optionally incl uﬁﬁ%ﬁ@@ﬁ%g%mﬁg%%%s F}?ght%gﬁ% l.o%élggncorrp%lﬁent S can
i ncl ude pl astici zi oils, resin nodjfiers nd,ant i oxi dants.
ol asti ol 21 nEoRefar R TR Cog ALy SR God e SRR REGALREZ® o g
15 added to a high polyner both to facilitate processjng alnd to increase
the fl exi bi | from BereplesIneqsporated. Mostnseferaphygihe g resin 15k leastope of
nodi fication (solvation) of the polyner

REGALREZ® 1018, REGALREZ® 1085, REGALREZ® 1094 and REGALREZ®

10 1126.

Optional Components

The PSA's of this invention can optionally include other components known in the
art. These components can include plasticizing oils, resin modifiers, and antioxidants.
A "plasticizing o0il", also known as an extending oil, is an organic compound
15 added to a high polymer both to facilitate processing and to increase the flexibility and
toughness of the final product by internal modification (solvation) of the polymer
molecule. The latter is held together_ by secondary valence bonds; the plasticizing oil
replaces some of these with plasticizing oil-to-polymer bonds, thus aiding movement of
the polymer chain segments. Among the more important plasticizing oils are nonvolatile
20 organic liquids and low-melting solids, e.g., phthalate, adipate, and sebacate esters,
polyols, such as ethylene glycol and its derivatives, tricresyl phosphate, castor oil, etc.
These optional components tend to be "dirty" in that they contain undesirable ions

and/or contribute to outgassing from the PSA. Antioxidants in particular can be harmful
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nol ecule. The latter is held together by secondary val ence bonds; the
plasticizing oil replaces sone of these with plasticizing oil-to-polyner
bonds, t di.ng nmovenent of the- polyner chain segne the nore
inportansﬂépggﬁ#%izing oils are nonvolatile 20 organic ﬂ%%ﬁFﬁgpgﬁh

|l ow-nelting solids, e.g., phthal ate, adi pate, and sebacate esters, i
pol yols, such as ethylene glycol and its derivatives, tricresyl phosphate,
cast or oi | if catgassed ihtvesdisioghiveaystemc Threfoed) tise duerent preferpei émbodinyents of tiehat t hey
contain undesirable ions and/or contribute to outgassing fromthe PSA.

Ant i oxi daninyertion[dd nbi ifelhdy thésoptienal edriipdients. | HoWé¥en khe hbeiitiol CT/ USO0/ 17782 i f
outgassed into a disk drive system Therefore, the current preferred

enbodi ment soadmiidtes usk BF @Bl ifgtediehtd RlieveloWiisian RS, QRtdifAgihesconPONENt S,

However, the invention contenplates use of these ingredients at |evels

L 1 Mg BBl SR SRty O B ROTBEE {10 200U
191G O B e, WS ol s R £, 20

about 100, nore preferably |ess {han out 50, ng/cn? of amoni um as
measur ed bJhosRAs Wéﬂlf@ﬂummﬁ’&wwg?ﬁém abayt g O preferably fassthan 4t er ) .
Addi tional ly, such a PSA outgasses |ess than 1500 ng/cn2 as neasured by
Modi fied | 1003 moreeprefgrablyriess shan abent|S59; rg/gm’ afammeniusy, asmeasured byhe PSA The
PSA conposi tions of hydrogenated bl ock copol yners and tackifying resins
can be for Madified BPAGMetbod30:8Revdsion R.h ddwscribed ddter). aAdditignallly, such 2 RSA .
technol ogi es disclosed in U S P. 4,361,672. Exanples of suitable nethods
for form ngutkiséésdess th 1660 ng/¢m?t Bmeaakiradsby Modified IDENMAGM 108 ¢deseribad hot
two-roll mll; (ii) melting the block copolynmer and the

10 later). '

Method of Forming the PSA

The PSA compojs_itibns of hydrogenated block copolymers and tackifying resins
can be formed by technologies well known in the art, such as the technologies disclosed
in U.S.P. 4,361,672. E'xémples of suitable methods for fonhiné PSA's include,.inter alia:

15 (i) compounding on a hot two-roll mill; (ii) melting the block copolymer and the.
tackifying resin and mixing the rhelted components until homogeneous; (iii) other
methods employed in tﬁe plastic and elastomer industries, s'uch.as high shear intensive
mixing, twin screw extrusion or tandem extrusion techniques; and (iv) dissolving the
mixtures in suitable organic solvents such as toluene and heptane, taking care to form

20 homogeneous solutions that are then coated on a substrate (e.g., on a film backing) before
the solvent is evaporatéd.

Hot-melt compounding (any of methods i-iii, above) is not a favored embodiment

of this invention. The heat from these methods can degrade the components of the PSA,
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tackifying resin and mxing the nelted conponents until honogeneous; (iii)
ot her nethods enployed in the plastic and elastoner industries, such as

hi gh shear d@hzﬂﬁsve m Xi ng, twin screw extrusion or tandg&wﬁ#@gz' on

t echni ques; v) dissolving the mxtures in suitable | vent s
such as toluene and heptane, taking care to form 20 honbgeneous sol utions
that are then coated on a substrate (e.g., on a filmbacking) before the
sol vent is etefby ateetihg thiorenitkérial datem potintally anyasdFonidie PSAS However, 20OV e)
is not a favored enbodi nent of this invention. The heat fromthese nethods

can degrade idventiontBaeRpPlates Wbe 6f1Best Adthods Profdel Hat the I&uRinEIBA Y kb8

thereby creating nore r ' terial that can potentially outgas f bmthe PSA
However, thejed x@pgdoq{sé, ﬁ{mﬁﬁé . EMTEL l.ded that the
resul ting PSA?sout gasse c(‘:{f}eq%s t anﬁ%’S%%&r?S?ém rretgggéri%ﬁ'%g\%gﬁified

| DEMA ML1-98 (desglLl t referably..the.PSA of .this invention is
formed by dissol vf{ﬁge%%&éh%ﬁ%?%@sﬁﬁ%gggﬁétfgﬁeg bé’?‘gséﬁﬁ"@gg%ﬁwgs%ki ng
care to form ho enepus, sol utions that e then coated on the conponent
for tRe conpdf °3’é$ﬁnt°e*°!¥§?f6P%%&@%%&Wﬁm%gea%lﬁa&a?@aﬁhqﬁ%@m%
these solutions contain at |east about 10, nmore preferably at |east about
20, nost pr 8B Hiesemponent fog thercomputgr deyice before theselventingnaporatedy Prefgablypr e
preferably up to about 60, nost preferably up to about 50, weight percent
sol i ds based these sohuionseamkaimef legst ahwlt 10; enor@preferably arieasBihiont2l, exost gani c
solvents nmust be inert to the bl ock copolynmer and the tackifying resin.

Addi t i onal | y preférsblyatjeast aboat3(; @pto praferabieatoat 80; hitle prefehablyndii toabbatieant i al |y
all of the solvent can be evaporated fromthe PSA "Substantially all of

the sol vent " niosf géferably upts BBSUR 50,0heigh Petont §6kds baskd onlthedotdl hRightst e al
| evel s of solvent are | ess than about 5% of
10 solution.

Suitable organic solvents must be inert to the block copolymer and the tackifying
resin. Additionally, the organic solvent must be selected such that substantially all of the
solvent can be evaporated from the PSA. "Substantially all of the solvent" refers to
removal of the solvent such that the residual levels of solvent are less than about 5% of

15 the total outgassed materials per Modified IDEMA M11-98 (described later). Preferred
organic solvents include toluene, cyclohexane and heptane, more preferably toluene.

The solvent can be evaporated from the PSA by any technique known in the art,
such as vacuum drying or, preferably, exposure to hot air in a drying oven. The
temperature of the hot air must be maintained below the autoignition point of the solvent.

20 The appropriate drying conditions are dependent on the substrate to which the PSA is
applied and the process time available for drying. For example, when using a substrate

comprising a Type S polyester film (available from Du Pont), the preferred hot air

temperature for evaporating toluene from the PSA of this invention is about 250 °F to
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15 the total outgassed materials per Mdified |IDEMA M 1-98 (described
later). Preferred organic solvents include toluene, ‘cycl ohexane and

hept ane, woomgissef erably toluene. The sol vent can be evapoisbethstrom t he
PSA by any techni que known in the art, such as vacuum drying or,

preferably, exposure to hot air in a drying oven. The tenperature of the
hot air nust be maintai ned bel ow the autoignition point of the solvent. 20
The appr opebat 35Q7K for g dedngitime oha tog} mimesanere preferably nbout 3B TF txabouto whi ch
the PSA is applied and the process tine available for drying. For exanple,
when usi ng 380 8 by adaying time pH3 minuies. The practi@l ppriey iwiten diyihgtihaisai | abl e from
Du Pont), the preferred hot air tenperature for evaporating toluene from
t he PSA of deteinsinedfvem themavailablecdgnipineAtdhd@he desirddiproctin fagel 38 PCT/ US00/ 17782
about 350 OF for a drying tinme of 2 to 3 mnutes, nore preferably about 325

OF to about 35@ Hafimbkiofthe?SA HthisiisiRnEdn i8 that the PSA. ouldassed e thht 800U pPpPer
limt on drying tine is determ ned fromthe avail abl e equi pnent and the

desiy ed pr?FBféi—Bﬂl osé b 7000 ndbfd brefefdblydbss! dasﬁg/ =£shhéaﬁ|5:e<¥' MollifieliS t hat
t he "PSA ou gasseg Pess than 15%0, yp’?&%@r ab y&fless t han %O,O%Pe
preferably w I 2 gﬂ as neasured by Mdified |DEVA ML1-98
(descri bednll)gg%r ?gﬁg%ﬁ%r g#?r rk of the PSA of this invention is that

the PSA containg_|les har 200. nqg/ cnP of omi.de, chlori de,
fluoride, ni tra?‘@? Ffisl'lahf"?a(,°f3ﬁegt§p%3{)t8‘s 'ﬁ’ n Qﬂ?gﬁg&eﬁﬂﬁ?g%xﬁfﬁ’éﬂ, and

| ess. than apout 200 ng/cn? of ammpnium,  as, nmeasured by 10 di fi ed EPA
Met hod 300 2BPUk&09 gg/srngiszforw&s@#qrﬂe-éﬁoaf‘% mitratey pitrite phogphiaiegnd st | ¢
examples wil] nore precisely describe the invention and teach the

pr ocedur es apicaseambinedpnstless than aboyt 200 ag/emt of pmmonium.Avmeagmed ey | as t he

| nprovenents and advantages realized thereby. These exanples are provided
forl0 Modified EPA Method 300.0 Revision 2.1 (described later).

The following specific examples will more precisely describe the invention and
teach the procedures presently preferred:in practicing the same, as well as the
" improvements and advantages realized thereﬁy. These examples are provided for
illustration purposes only and shall not be construed to limit the scope of the subject
15 matter of the invention.
EXAMPLES
Example 1 - Measmemént of Outgassed Materials

Outgassed materials are measured using the IDEMA M11-98 Dynamic
(5/28/99DRAFT) Headspace Outgas Procedure (incorporated by reference) with the
20 following method details or exceptions (Modified IDEMA M11-98).
The permanent and expendable equipment (Section 2) consists of a: (2) Type 303
stainless steel cylindrical chamber with approximate internal dimensions: 1.25 inches

deep by 2.25 inches in diameter; (b) Supelco! stainless steel thermal desorption tubes
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illustration purposes only and shall not be construed to limt the scope of
t he subject 15 matter of the invention. EXAMPLES Exanple | - Measurenent
of Qut gass¢ih dYRkREI al s Qut gassed nmaterial s are neasured uspewUSKA7TBDENVA
ML1-98 Dynam c (5/28/ 99DRAFT) Headspace Qutgas Procedure (incorporated by
reference) with the 20 follow ng nethod details or exceptions (Mdified

| DEMA M 1-98). The pernmanent and expendabl e equi pnent _I(Section 2) consists
of a: (a) Typekebwith thedpligvang sarbents bed\AT H} milligrams 1¢ Anibe B33P oxi nat e

i nternal dinmensions: 1.25 inches deep by 2.25 inches in dianeter; (b)

Supel col st amilligmesSagwirap Be () ilewlitisRaciandh 6890 (bashrematggraply/ $8713¥ass

PCT/ USOQ/ 17782 packed with the foll owi ng sorbent: bed A= 100 mlligrans
Tenax TA, be@p&roribfir; () Perkig Ehner’ ATDa400 Aytomated ThetrahDesdarptitmdie @) 6890 Gas
Chr omat ogr aph/ 5973 Mass Spectroneter; (d) Perkin El nmer' ATD 400 Autonated

Ther mal  DesORRLbIBNKIINS lgas dfdmatbigaptedotuntd, Rezek @ag 124039 o, adicdtecane (Fistier
Rezt ek pn# 12223; and, n-hexadecane (Fisher 5 Scientific6 pn# 03035) in

i cht 6 oot D 3puEiP b 0833 Fin DL AIARIACFa s Bl il edh] N, The

sanple collection a sis (Section 3) i's conducted as foll ows. The
t her mal desorg%,‘i.?ﬁtrtm1 éubes are conditioned at 320 C for 8 mnutes. Desorption
tubes are i JHAUY and the sanples are placed in the sanpl e outgassing

chanmbers. The sa e 10 .chanber flow.ratg is t at .a oxl.mat el y 50
mililiters per m %iaéﬂpéerﬁ°i1ﬁ’?‘+?.“)a“6§'i"’r\&‘s @5?‘5’@03;’§H‘E°F8‘§‘§?3J353%‘T°&“?heﬁbeut gassi ng
chanber is continuously heated at 85 C The_ %esorber [ grograr’gnad to
desorb at 32¢hermalgesqphigniubessre.gondigionsd a1320 “Gler & pfmytes, iﬁ tubes are

installed and the samples are placed in the sample outgassing chambers. The sample
10 chamber flow rate is set at approximately 50 milliliters per minute (mi/min.) using
99.99% nitrogen gas. The outgassing chamber is continuously heated at 85 °C. The
desorber is programmed to desorb at. 320 °C for 8 minutes at 50 ml/min. The cold trap is
set at -30 °C and desorbed at 350 °C, with a hold tﬁne of 8 minutes, and vailve and line
températures setat 200°C. The outlet split is set at 54 ml/min. The sample split ratio is
15 épproximately 49:1. The gas chromatograph flow rate is approximately 1 ml/min.
Semi-quantitation is accomplished by injecting 5 microliters of a 200 nanogram
per microliter dichloromethane solution of n-hexadecane into a heated sample chamber
via an in-line injection port and outgassing onto reconditioned thermal desorption tubes
for 185 minutes at 85 °C. The response factor is calculated by averaging the peak area of
20 the total ion chromatogram for at ieast 6 replicates.
The amount of target compound or compounds is calculated (Section 4) by
dividing the total ion count for the peak of the target compound or compounds by the

external standard responée factor and multiplying by 1,000 nanograms. The total

16



set at -30 C and desorbed at 350 C, with a hold tinme of 8 mnutes, and
valve and line tenperatures set at 200C. The outlet split is set at 54

m/mn. The sanple split ratio is 15 approximately 49:1
chronato&%'ﬂﬁs}r%ow rate is approximately I m/mn. Sem C&H%ﬂ‘?ltatlon S

acconplished by injecting S microliters of a 200 nanogram per mcroliter
di chi oronet hane sol uti on of n-hexadecane into a heated sanple chanber via

an in-1ine ohigh@figi foNthe Snipl@izdeREthipas by itegrifing theasi?0H- Ripealed Thé Shdla |
desorption tubes for 185 mnutes at 85 C. The response factor is

cal cul at ed it dVexpREiel ds hitRghRaR!perd: qfaace%t&%térmek%aémﬂwsomt ogram f or

at least 6 replicat es The amunt target compound or conpounds is

cal cul ated éﬁ'@f s &84 jecount for the peak of the
t ar get corrpgun K'lor corrpou H{é E&h ex% er nﬁh aﬁ‘gndard response factor and
mul ti plying by iq, 00 nanograms The total 16 WO 01/18138 PCT/ USOCQO 17782

~outgassing for RE sarrpl e is determned by integrating the top 20: h 2peaks.

The final resul expre S n ra p entl nmet er where the
sanple area is ter E’H %‘i? %kngqfq%@“g? legg?fﬁgiﬁ s_of 3 film
sanple. Notes &)(1)Hewlst q°6‘§‘2"3 48 USA.
(2) Hewl ett- Packard ?Ml}m &'Eﬁ%rﬁﬁc&?soﬂ\ﬂé Up4. Group 2850 Centerville
Road, W/ m ngtof8) DETh Fmer Coxporation 7 venve. Noralk &k PR581 i on, 761
Mai n Avenue, Norwal k901@TUS¥6859- 0010 USA. 10 (4) Reztek Corporation, 110
BenHer Circle, BBl | fRBertek Carpora@R 310Bpuner Cigdle, Bellfante, BArléQZ%BSAed t r ademar k
of Reztek Corpo($ti oKTI is a registered trademark of Reztek Corporation. o
(6)  Fisher Scientific, 711 Forbes Avenue, Pittsburgh, PA 15219-4785 USA -

Example 2 - Measurement of Ions
Ion analysis is performed on an extracted sample by ion chromatography

15 following EPA Method 300.0 revision 2.1 (August 1993)(incorporated by reference) as
;nodiﬁed in Table 1 (Modified EPA method 300.0 revision 2.1). In this method, a small
volume (tyéically 2 to 3 ml) of a sample is introduced into an ion chromatograph. The
ions of interest are separated and measured, using a system comprised of a guard column,
énalytical column, suppressor device, and conductivity detector.

20 The specific details of the method are as follows. The ion chrqmatagraph system
consists of a Dionex DXSOO Ion Chromatograph equipped with ED40 electrochemical
detector, GP40 gradient pump, and AS40 auto sampler, all equipment available from
Dionex Corporation. The sample extraction iS prepared by cutting 100 cm? surface area
of the sample (one side) by using a 4.4 cm x 22.6 cm template. The liner is removed from

25 the sample and positioned in a clean 200 ml pyrex beaker with the adhesive side inward
so no part of the strip has the adhesive face to face. 100 mi of 18.3 MQ-cm deionized water

is added to the beaker which is then covered with 80 x 40 (No. 3140) pyrex top. The

17



(6) Fisher Scientific, 711 Forbes Avenue, Pittsburgh, PA 15219-4785 USA
Exanple 2 - Measurenent of lons lon analysis is perfornmed on an extracted
sanpl e by Kpfkizgmat ography 15 fol |l owi ng EPA Met hod 300. Cecrigwsosiomsz 2. 1
(August 1993) (i ncorporated by reference) as. nodified in Table 1 (Mdified
EPA met hod 300.0 revision 2.1). In this nethod,. a small volunme (typically
2 to 3 nl) of asanple is introduced into an ion chromatograph. The ions
of interest h%%@g&%ﬁ@&%%ﬂhﬁﬂ?d@sqonﬁias & sthefsraermpeoithens 2 guard
columm, analytical colum, suppressor device, and conductivity detector.
20 The speci sdmplelisthgld as 881C forenerheuso dftgr enehour,ghe baaker isremoveshfremitamat agr aph
system consists of a Dionex DX500 |on Chromatograph equi pped with ED40

el ect r ocheni water bath and sllrwed @ ddd] ¢ mdindemperature. ThedvateBaGthextractedhiops isr , al |
equi pnent avail able from Dionex Corporation. The sanple extraction is
prepared by aowiéadyfhQ@algsi® surface area of the sanple (one side) by using
a 4.4 cmx 22.6 cmtenplate. The liner is renoved from25 the sanple and
positioned in a clean 200 m pyrex beaker with the adhesive side inward so
no part of the strip has the adhesive face to face. 100 m of 18.3 MCl-cm
dei oni zed water is added to the beaker which is then covered with 80 x 40
(No. 3140) pyrex top. The 17 WO 01/18138 PCT/ US00/ 17782 beaker is placed
in a water bath and heated to 80 Cf 5 C. The tenperature of the sanple
is held at 80C for one hour. After one hour, the beaker is renoved fromthe
wat er bath and allowed to cool to' roomtenperature. The water with
extracted ions is now ready for analysis. 18 WO 01/18138 PCT/ US00/ 17782
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TABLE 1 Modifications to EPA Method 300.0 Revision 2,1 Method section
Cation Analysis Anion Analysis 6.2.1-6.2.2.2 Colums: Colums: Di onex

CGL2A 4 mm Di onex: ATC-1 mm Dionex CSI2A 4 mm Di onex AG_11 | AS11 4
mm 5 6. WBOY$EEr essor: Suppressor: Dionex CSRS Il 4 m‘ﬁcﬁﬁ‘l‘?ﬁ@&;%RS Utra

4 mm 6.2.4 ED40 El ectrochem cal Detector ED40 El ectrochem cal Detector DS3
Conductivity Cell Detection DS3 Conductivity Cell Detection Stabilizer
Stabilizer 6.3 Software: Software: PeBkRdAt 4. 3. Peaknet 4.3 GP40/ ED40

| socratic analysis Gadient analysis: Tined Eve_n_t:s Initial to 9.50 mn. 10

Settings: 90% A and 10%Rdifita RPAINIEtREd 3 iont3100 m n 100% B 25. 00
mn. 65%Band35%C Sanple Toop pI vol une
Method section | Cation Analysis Anion Analysis
6.2.1-62.2.2 Columns: Columns:
Dionex CG12A 4 mm Dionex ATC-1
Dionex CS12A 4 mm Dionex AG11 4 mm
Dionex AS11 4 mm
5 6.2.3 Suppressor: Suppressor:
Dionex CSRS II 4 mm Dionex ASRS Ultra 4 mm
6.2.4 ED40 Electrochemical Detector | ED40 Electrochemical Detector
DS3 Conductivity Cell Detection | DS3 Conductivity Cell Detection
Stabilizer Stabilizer .
63 Software: Software:
Peaknet 4.3 Peaknet 4.3
GP40/ED40 Isocratic analysis Gradient analysis:
Timed Events Initial to0 9.50 min.
10 Settings: 90% A and 10% B
9.50 min. inject sample
13.00 min 100% B
25.00 min.
65% B and 35%C
Sample loop 100 pi 100 pl
volume: o
SRS current: 300 mA 300 mA
Pump rate: 1 ml/min 2 ml/min
15 4 point calibration | >0.9999 for all ions >0.9999 for all jons
Quadratic curve
Correlation
Coefficient.
Run time: 11 minutes 25 minutes
20 7.3 Eluent: Eluents:
30 mN H,SO, A: Deionized water
(18.3 Mega chm-cm)
B: 5mM NaOH
C: 100 mM NaOH
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SRS current: 300 mA 300. mMA Purrp rate: 1 m/mn 2 m/mn 15 4 point
calibration >0.9999 for ‘all ions >0.9999 fof all ions Quadratic curve

Correlatio fficient. Run tine: 11 m nutes 25 m nutes uent :
El uent s: gfpﬁzﬁﬁssm A:. Deionized water (18.3 Mega ohm c#ﬁggooémh\laa—l C.
100 mM NaCH 19 WO 01/18138 PCT/ USQQ/ 17782 Exanpl e 3-Fornul ati ons Bel ow

are exanpl es of tape components which conprise the PSAs of this invention.

Exanpl es A - D arExaaiptesFognuations hydr ogenated tribl.ock S-EB-S copol yners,
hydrogenated S-EP-S-EP bl ock*copol ynmers, hydrocar bon resins and an opti onal

resin 5 nodifier Bélbwaﬁﬁmmgl‘ésoFﬁﬁeé&ﬁﬂ&bﬁ§wﬁfehE¥ﬁﬁﬁ§e&ﬁeFSAs éfthise shown in
Table 2. TABLE 2 Exanpl e PSA Fornmul as Conponent Function A B CD (parts)

(7 pg;t s) (Par inintoRd Exkampled & -4 hiphred WithGRtrogBlatiariIBty SBEB-§ c&pblymétd, 4- 69

hydrogenated S-EP-S-EP block copolymers, hydrocarbon resins and an optional resin
5 modifier for adhesion. The formulas of Examples A - D are shown in Table 2.

TABLE 2

Example PSA Formulas

Component Function A B C D
(parts) | (parts) | (parts) | (parts)
10 KRATON® G 1650 block polymer 2.91 241 4.69 7.87
KRATON® G 1657 ! block polymer 4.20 6.73 3.04 3.15
KRATON® G 1730 block polymer 3891 | 40.15 | 39.83 | 3945

REGALREZ® 1085 2 tackifying resin 3922 | 42.11 | 42.73 | 41.82
REGALREZ® 10182 tackifying resin | 7.75 5.91 4.74 4.65
15 MOR-ESTER® 49007 * | adhesion modifier | 7.01 2.70 497 3.07

1 KRATONG® is a trademark of Shell Chemical Company for block copolymers: G-1650 is a S-EB-
S containing 30% styrene and 0% Diblock; G-1657 is a S-EB-S containing 13% styrene and 29%
Diblock; G-1730 is a S-EP-S-EP containing 22% styrene and 0% Diblock.
20 2 REGALREZ® is a trademark of Hercules Incorporated for hydrocarbon resins.
3 MOR-ESTER® is a trademark of Morton International Inc. for a semi-rigid, tacky polyester resin
designed as an adhesive resin.

Adhesive solutions of samples A - D are prepared by dissolving the components in
25 toluene to achieve a concentration of aBout 40% solids. A reverse roll coating device is
used to coat the solution to a thickness of 0.0025" on each side of 0.0005" thick Type S
polyester film available from DuPont. Each coated side of the film is dried by passing

through a 12-ft, two-zone drying oven at 4 ft/min. The resulting dried adhesive layers are

20



KRATON(r) G 16571 bl ock polymer 4.20 6.73 3.04 3.15 KRATON(r) G 1730

bl ock pol ynmer 38.91 40.15 39.83 39.45 REGALREZ(r) 1085 2 tackifying resin:
39.22 42.11 42.73 41.82 REGALREZ(r)1018 2 tackifying regi .91 4.74
4.65 15 MYROEE#ER 1) 490071 adhesion nodifier 7.01 2.70 ‘%"[9}957"2’;%7;1
KRATON(r) is a trademark of Shell Chem cal Conpany for bl ock copol yners:

G 1650 is a SSEB- S contai ning 30% styrene and 0% Di bl ock; G 1657 is a

S- EB- S contgigli fonikiNéss t THetQempétaidtdin Zohd | 6fthe ofen id 325PF| andath&ailbP- S- EP
contai ning 22% styrene and 0% Di bl ock. 20 2 -REGALREZ(r) is a tradenark of
Her cul es i NGRLRALRuEHodd of thEl§vad $IORF Fetthé\ecortl dWRBABIGIER(1) is a trademark

of Morton International Inc. for a sem-rigid, tacky polyester resin

desi gned as an G5y SaliER don ORISR SRMES spatRbRtrsed D ar e

prepared by dis?o Vi ng e corponents I'n torrene 0 achieve a ;
. 400 . . . . .
o cont tnacesrng RoApgSiRa AT if GG el Al W ARKLREA 5 1/

thick Type S ,.pol yest filmavail abl e from DuPan Each coated .si.de of the
s dr iBdTheresulis ofths °W?¥H§&Fa§“iﬁ9ﬁ?°w&8m&?‘f?%§ Bodwiga s ©
ft/mn. The resulting dried adhesive |ayers are 20, j 01/18138
PCr | USOQ 1 7i9mlevelgfogthe formplasih ¢ Pn di totalien F&F‘P‘tstsb‘?m?eﬁ%}a&}\é\g 525585 of of ¢ he
oven is 325 F, and the air tenperature in Zone 2 of the oven igs 350F for
t he second scverelantasiretaentsandayg rsperted s preciselp g9 the apairacy andpresigieon phthe 59073 Mass
Spectroneter, used according to Modified IDEMA M'1-98, is used to neasure
out gassi ng tedt nicthmdperadtsA - 5 D. The results of the outgassing nmeasurenents
are shown in Table 3 along with typi cal

(A Dionex DX500 ion chromatograph equipped with an ED40 electrochemical

5

10 detector, used according to EPA Method 300.0 Revision 2.1, is used to measure total ions

for adhesive formulations.)

TABLE 3

Qutgassing and Ion Data

Example Outgassing (ng/cm?) Total Ions (ng/cm?)
15 A 30 : <100
B 16 - <100
C 28 <100
D 21 ' <100
20 The resuits shown in Table 3 demonstrate that the PSA components of this

invention (Examples A - D) outgas quantities of material well below a typical industry
fimit of 1500 ng/em?, and, in fact, can be made to outgas less than 50 ng/cm?. PSA's
made according to this invention also outgas substantially less material than does a

comparative current polyacrylate PSA made under similar conditions.
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ion levels for the formulas A - D. The total ion results shown in Table 3
are averages of several measurenents and are reported as precisely as the
accuracy and precision of the test nethod permts. (A Di q3§?g$6§ ion
chronatogr&ﬁﬂﬁéﬁﬁFpped wi th an ED40 el ectrochemical 10 det used
according to EPA Method 300.0 Revision 2.1, is used to nmeasure total ions
for adhesive formulations.) TABLE 3 Qut ag ssingand |on Data Exanple Qut ag

ssing(n cn?) Tot afpekGMSoft E&ft&f@l)egor& A T30l SIRMondRralefihat tAOPSAs 8fthis100 D 21
<100 20 The resu ts shown in Table 3 denonstrate that the PSA conponents

of this inve %%Bn(@a? Ofeﬁﬁegsoeiﬁ %taﬂu&aébftm%g%z%a%faa ciifdd bel ow

a typical in ng/ c and, in fact, can be made to

outgas less th to this invention al so
out gas subst%fﬂ?'fcgglwffﬂl ngﬂc‘rer |§fekgﬁ gg@{;g&lﬂgorrpar ative current

pol yacryl ate PSA made under sim | ar condltlons. 21 WO 01/18138

PCT/ US00/ 17782 The total ion contents reported in Table 3 denonstrate that
the PSA's of this invention easily neet or exceed the industry standards of
800 ng/cnk, and in fact, can be produced with total ion contents bel ow

about 100 ng/cnR. 22



WO 01/18138 PCT/USOQ 17782 WHAT IS CLAIMED IS:. 1. An inproved nethod for
preparing a conputer device which includes at |east ‘one conponent bearing
a PSA the nmethod conprising applying an inproved PSA to the PSA bearing
componenYO W8R8 n t he i nproved PSA conprises: 5 A at |BIYSOHIESHt a

hydr ogenat ed styrene-el astoner-styrene bl ock copol yner or a hydrogenated
styrene-el astoner-styrene-el astoner bl ock copolyner, and B. at |east one
t acki f yi ngWHAT &S CLAIMEDdSret hod of  Claim-1 in which the PSA outgasses |ess
t han about 1500 ng/cn2 10 as neasured by Mdified IDEMA M 1-98. 3. The

met hod of € ai NAA irhprovédd Midthédfor Pleparing! Deviipater Hehce wiicinahugesiat 1d& opg/ cn2 as
nmeasured by Modified | DEVMA ML1-98. 4. The nethod of Caim1l in which the

PSA out gasses | @nspohéiitBe latpsﬁgmﬁetﬁé’d&imﬁﬁ%% 198\ M iyl dd mh {PEMA
ML1-98. 15 5. The nethod of Caim2 in which the gAgcont ains |l ess than

about 200 ng/cn&r?gAggmégﬁ,po ﬁ%ﬁﬁﬂgg&‘g}%gﬂﬁ{&%%&%ﬁ i nitrite,

phosphate and sultate anirons co ess than about 200 ng/cnR of

a nium as negasure b - 0 | S 6. The
rrenrﬁod of C ai mﬁl [ naq\llﬁ%4 é’%p ﬂ %éehﬁgﬁ%ﬁ? %&9@@8%%38%40@%@%58&% cn? of
20 brom de, chloride, fluorid itrate, nitrite, L phosphate and sul fate

ani ons comnbi ned anodrIa£§°§ﬂ?%dm%§&%6'ﬁwe'SPgtﬁﬁ‘ﬁgﬂle}?ﬁWQ asured by

Mbdi fi ed EPA Met hodangoo. O Revision 2.1. Il Il 23

B

B. at least one tackifying resin.
2. The method of Claim 1 in which the PSA outgasses less than about 1500 ng/cm?®

10 as measured by Modified IDEMA M11-98.

3. The method of Claim 1 in which the PSA 6utgasses less than about 700 ng/cm? as
measured by Modified IDEMA M11-98.

4, The method of Claim 1 in which the PSA outgasses less than about 50 ng/cm? as
measured by Modified IDEMA M11-98.

15 5. The method of Claim 2 in which the PSA contains less than about 200 ng/cm? of
bromide, chloride, fluoride, nitrate. nitrite, phosphate and sulfate anions combined
and less than about 200 ng/cml2 of ammonium, as measured by Modified EPA
Method 300.0 Revision 2.1.

6. The method of Claim 1 in which the PSA contains less than about 100 ng/cm? of

20 bromide, chloride, fluoride, nitrate, nitrite, phosphate and sulfate anions combined
and less than about 100 ng/cm? of ammonium, as measured by Modified EPA

Method 300.0 Revision 2.1.
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L1 rrrrrrt i~ 23 C L WO 01/18138 PCT/ US00/ 17782 7. The net hod of
Ctaim1 in which the PSA contains |ess than about 50 ng/cnR of bronide,
chloride, fluoride, nitrate, nitrite, phosphate and sul fat ' onbi ned
and | ess t WOt 50 ng/cn of ammonium as neasured by &W%@@Z’ém

Met hod 300.0 Revision 2.1. 5 8. The nethod of daim1l in which the

el ast oner conponent of the hydrogenated styrene-el astoner-styrene bl ock

copol ynmer or 7t he TheGhQRQIGH @RS ' voHieh thePRA! iBlinsIés% titnebakt39ng/eaR obl ock
copol ymer has the structure of at |east one of poly(ethylene-propylene)

and pol y(et hyl enesfimide! @iéride, Buorilie it RE NE6it&) phédphhtBladd Subtatthiinfois EdRbined

el astomer conponent of the hydrogenated 10 styrene-el astoner-styrene bl ock

copol ymer or the J}.é‘iésgﬁﬁﬂ%@ﬂsﬁhy&ﬁfm% i mé&ﬁ&ﬁ%@ﬁé&ﬁ%&’é?& bl ock
copolymer is made by the polynerFzatiron o | I'soprene, or (I

1, 3-butadi ene. 1 h od .of aim1l in which the PSA conprises between
about 5 to about q&‘%'];ﬁéﬁ%ﬁ?e‘ﬁé%éﬁt of the bl ock copol ynmer and between

about _5 and gbout_95 i 15 percent of the tackifyi resi n, both based
oS wal b of Themesa et Giaiiy BGER g Slselofies FAROTEN QoL BB i 1o g
resin is a hydrocarbon resin. 12. The nmethod of Caim11l in which the
tacki fyi ng resin fEerselagioasrstaene block copelymer orghe hydrogenated stysepe-whi ch t he
conputer device is a data storage device. 14. A conputer device conprising
at | east one conpelestomercshiensieldstogen blogiacomlymerhas thestyuctire ofiat leastiete afne of a

hydr ogenat ed styrene-el astoner-styrene bl ock copol yner
poly(ethylene-propylene) and poly(ethylene-butylene).

9. The method of Claim 1 in which the elastomer component of the hydrogenated
10 styrene-elastomer-styrene block copolymer or the hydrogenated styrene-
elastomer-styrene-elastomer block copolymer is made by the polymerization of (i)
isoprene, or (ii) 1,3-butadiene.
10.  The method of Claim 1 in which the PSA comprises between about 5 to about 95
weight percent of the block copolymer and between about 5 and about 95 weight
15 percent of the tackifying resin, both based on the weight of the PSA.
11.  The method of Claim 1 in which the tackifying resin is a hydrocarbon resin.
12.  The method of Claim 11 in which the tackifying resin is hydrogenated.
13. The method of Claim 1 in which the computer device is a data storage device.
14. A computer device comprising at least one component containing a PSA
20 comprising:
A, at least one of a hydrogenated styrene-elastomer-styrene block copolymer
or a hydrogenated styrene-elastomer-styrene-elastomer block copolymer,

and

\
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or a hydrogenated styrene-el astoner-styrene-el astoner bl ock copol yner, and
24 1111111111112112112212/1/1 M'S 1111 WO01118139 PCT/ US00/ 17782 B. at i

| east one tackifying resin. 15. A conputer data storage g Xf 8(grrpri si ng
at | east WoHW/18B8ponent containing a PSA conprising: A T (f F@Z‘g? one of a
hydr ogenat ed styrene-el astoner-styrene bl ock copolyner 5 or a hydrogenated
styrene-el astoner-styrene-el astoner bl ock copolyner, and B. at |east one

tacki fying resig. %égs%%eﬁﬁyhlg 1111111111 s 1111~~~ 25
15. A computer data storage device comprising at least one component containing a
PSA comprising:
A. at least one of a hydrogenated styrene-elastomer-styrene block copolymer
5 or a hydrogenated styrene-elastomer-styrene-elastomer block copolymer,
and

B. at least one tackifying resin.
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