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Field of the Invention 5 The invention relates to antistatic

renovabl e m croparticul - LI [ pes usef ul
I n applications requiring e - ﬁibh%; H *g?égﬁnation of
el ectrostatic charge, especi al ' 'Mm printed circuit

board and chip plants. 10 These adhesive tapes provide a remarkable

capacity for preventing static charge build-up whi|e having | ow
adhesion to all ow accurate sIiéﬁ%&ﬁiﬁgﬂﬁéLQﬁzthﬁi¥ﬁ¥@nt1°n_rennval of

i ndi vi dual chips w thout transfer of adhesive to the chip. 15
Description of the Art PRkl at aFi ehadhasene jeanpositions are
useful for - attachi ng surface-noynt conponents at_points on printed
circuit boards mhereTPﬁeanFBtFSnbEeééﬁ&§c$PVéPF%ﬁﬁ%%ﬂﬁufemoan%%y, by

sol dering. Antigietbpaptiealyes, preegusealsemhsatide Wik Jddd aissrend
suitably converted, provid antistatic, pressure-sensitive adhesive

! C € S 3 J V.,
tapes. The tapekn aPPlifatiiQBFuFeyiriRg S48 ctFHcadaGondigtiwityr @%ctronic

i ndustry. elimifB8i8APLECAL bR rbetatild Thildde,! apediiIdly i VRIDGeS
i mportant to the sem conductor fabrication industry is '~ the attachnent
of newy manuf aé€atedraBPEis PRiBLEA cAgcuit hgardiand hin qlatHete the

| ndi vi dual 1¢1i PgngEe §gir}g§§ve tap¥ist Bravidamand i ka1 Pu il Qpo Rdr t he

waf er thickness, : continued attachment through a testing ‘process to
30 deternine i fPEAYeRELRY &Fatder eharge. buid dyydd wiHilss having HQW need to

be cleanly snappgdefigR tB€a18bG" aBlrate slicing of wafers and easy
removal of individual chips without transfer of adhesive '

to the chip.

15 ‘Description of the Art
. Antistatic adhesive compositions are useful for

attaching surface-mount components at points on printed
circuit boards where they are to be conductively attached
e.g., by soldering. Antistatic adhesives, when coated on
20 selected substrates and suitably converted, provide
antistatic, pressure-sensitive adhesive tapes. The tapes
are useful for various applications in the electronic
industry. _
One application for antistatic tapes which is very
25 important to the semiconductor fabrication industry is
the attachment of newly manufactured wafers through the
die slicing step where the individual chips are sliced
with a diamond saw through 60-80% of the wafer thickness,
and continued attachment through a testing process to
30 determine if any chips are defective. The good chips
then need to be cleanly snapped from the wafer and
removed from the tape backing.
A problem with antistatic tapes already available is
that either the antistatic properties are not



renoved fromthe tape backing. A problemw th antistatic tapes

already available is that either the antistatic properties are not
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- 2- sufficiently strong, i.e., too much charge is present when
the chi ps are renoved, causi ng damage, or_the adhesion is not strong
enough to hold the chips during 'prdé%ssing 5 Anot her probl em

is that the ad nmust . be_ | ow enough to allow the
severed chi p3® ?glﬁéengiybﬁ%ﬁoﬁghpﬁeﬁeryQQQpQPSPe&hFFGEIﬂﬁegﬁﬂﬁéntand

renoved fronwhen the ethsuaﬁetaamobédwaauablﬁb a&&ﬁ@@lcék FB@Ns Wi t hout
| eavi ng adhesive_r esi to 10 hold the wafer

in place durifie ?ﬁ%nshﬁnﬂagp§558§§ enppgﬁ t3 ﬁ@gﬂaFEP FO-S, duFdng i ci ng
w [l not be preeessing. damaged chi ps mnll again result.

Finally, .the chip e usual r epov omthe tap by bending the
portion Of tape ogn%ﬁB?§|B§°%¥8§st ggﬁ Eggtﬁgh65§8§|9§ vafexc&oof the
tape to thattape fmest ot dlow enoughcBbpalllbil thBesebePedPehsps tomuche
tape. To be usefu nmust be fl exi ble enough so that

t bac
it does not Eﬁﬁ?tcempiﬁbe §|§g gBﬁE@é ggﬂﬂ the. wakes; apd remﬁ&?ﬂe@ﬁ°@he
backi ng and the adihesive Uar?é be gaRaaerothmecREnithe adhasi QA thelween the

adhesi ve and, t he, chi of either of these properties wll

result in pore3BHRI dhes”é%lh’é%?%@“%f PupemugkaPRi AETORIt RBOMAND tOWhi ch

will cauge holdslawcwmwf Bh 0pPaEE aurﬂn?aﬂuéasauih?gpkbaesw | ggsuch
I s renedi ed, or tﬁf cannot be groper y.affixed fo_an el ectronic

devi ce. Yeds HRendHEChRe Whbhnnebrbprepgrpngand antistatic
adhesi ve Corﬁhﬁﬁééé@r@hlﬁ"ewfmm@@aﬂﬁtfégulﬁ

Finally, .the chips are usually removed from the tape
by bending the portion of tape or applying pressure to
15 the opposite surface of the tape to that surface holding
a chip until the chip "pops" from the tape. To be
useful, the tape backing must be flexible enough so that
it does not split'during this process, and the adhesion
'between the backing and the adhesive must be greater than
20° the adhesion between the adhesive and the chip. Failure
of either of these propertiés will result in portions of -
adhesive or tape remaining on the chip, which will cause
slowdown or stoppége of a manufacturing line while such
is remedied, or the chip cannot be properly affixed to an
25 electronic device.
A number of methods are known for preparing
- antistatic adhesive compositions. One common method is
the addition of conductive moieties to conventional
adhesive formulations. Antistatic species may be
30 introduced as conductive materials such as electrically
conductive metal or carbon particles. Compositions of
this type are disclosed in prior art references including
E 0276691A( E 0518722A, U.S. 4,606,962, E 0422919A, U.S.
3,104,985, U.S. 4,749,612 and U.S. 4,548,862. '



t he addition of conductive noieties to conventi onal adhesi ve

f.ormul ations. Antistatic species may be 30 introduced as conductive

mat eri al s WO®OI6/20883¢e| ectrical |y conductive netal or car b®CTHSIS4486S.
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of ionic materials ?Ber 888&§i83n8tfatii°&}c mat&rigi;ﬁ % C‘fﬁaﬂ‘b%e IENFER- 4P mn.
Sui tabl e mat erofil static chelrige tgpealisec kmdem .on Sttdikde ﬁﬁ!iaf& afich as
t hose di sclpsed_in Japanese patents JP Q1,272 279 and JP 5 012, 681
U.S. 4,098, 945Lg?§cF3§’55 R e é’zﬁgﬁb’&é”t‘% SPeciesys ?11 |
pol yneri c bi nddissysksed) ia pPapanleiskey paftents iITBEIIEER mramlmmrral ns

di spersed i tgg ﬁxitggh and at | east one electrically conductive
filler disﬁgrs the bi nder which provides conductive pathways:

through the ~  conpesiti49n9o8]oa 5SRIIYH1GYe 1 ANRdHAWRHE v cipdd Mtion
adhesi ve nlcrosgheres t he use of which | essens the anount of

conductive fil WBLChsEgmPrises a podymerdihHindafe SHstaR & Riwrakiey of

material is 155 abwbdeds Bled ca1Melota in® |dilsHes- 8L kil Geh & NSy S| £n@f
this, dlsclosednin U s rs49 383,, pr.qvi des enbossed_ fail n'E"a'yta es mhere

cont act p0|ntsaEflﬁé§§I°BP0F&@FtF#&ﬁ¥@WéC°n qsﬁﬁﬁﬁm;kﬁqumg%ﬁﬂﬁﬁﬁ%%
No tapes awpil glkeplpday nh%hdgarwldéfs m&tw&ﬁﬁnﬁyé e&&&d@hf@&e

good performance; those awng@S | ow adhesi on ten o0 have | ess effective
antistatic CﬁPEEé#FF8§ bedB§s Phenical domadns ereRreferrPhesi on

whi ch tends to,gfiaBg@eCRRetoisphelres) HMY WikS o ARthildPSkessens the
amount of conductive filler used.
Yet another type of antistatic tape material is
15 provided using a metal foil tape backing. one example of
this, disclosed in U.S. 3,497,383, provides embossed foil
'tapes where contact points of metal project from the
surface of the adhesive. _ | _
No tapes available today provide all of the
20 properties required for good performance; those having
low adhesion tend to have less effective antistatic
properties because filler is used to reduce the adhesion
which tends to chanQe conductivity properties, and those
which provide good antistatic properties may have higher
25 adhesion than desirable. _
Surprisingly, the present invention provides a
removable adhesive tape which holds the wafer in place
and yet provides easy removablility for each severed
_ chip, when desired. Further, the tapes of the invention
30 provide exceptional antistatic properties, thus
exhibitihg significantly lower charges when the chip is
removed from the tape than any product currently
available. ,
The unique properties of materials of the present
35 invention are provided by the use of polymeric



whi ch provide good antistatic properties may have higher 25 adhesion than
desirabl e. Surprisingly, the present invention provides a

r enovablwoadlesss ve t ape which holds the wafer in place. pcwusoyrlserovi des
easy renovablility for each severed chip, when desired. Further, the
tapes of the invention 30 provide exceptional antistatic properties, thus
exhibiting significantly | ower charges wi&n t he chipis renmoved from

t he tape than, t _current e uniq

an rode I 1 avai l abl e Th ue
properties JRiCEORATEICIes BARING ComPLEXeS; Al cROLUMeR: 8LEFSFPAYESSy t he
use of pol yrgxithe surfae 96f 20868 microparticle.
PCT/ US95/ 14486 .. - 4- ’ m croparticles
havi ng conpl exes ST™RLEERR 08I RRIYSHYLene oxide; (BEQ) pade ldfhinm,
m f{opﬁrt i C|b3hlts hhavetbé‘aﬁrpéb Kows ©d b@.l-?e@:!ay%@ﬂg ﬁétlégééﬁgohtsat%lﬁhlt'hi um
salts haye been sho o be, proni si materials as _so|i st at e _pol yner
eIectrolgteftﬁﬁﬁeRéi&Tﬁrt?%gétﬁ%f%Egﬁrs The peet Aé HE?EPoBﬁEﬁFiéﬂghiéh
energy |ithiinnteé t@éveFoprdent oﬁollﬂsiyldeéﬁélré{_ G tARuR BhtRkriBsPigc.

ithiumsalts, |ike_those

El ectrochemcal , . Spciety,. 89-94, (1989). .

di scl osed i @W@%ﬁ%&é@,g%}@uﬁ,ﬁgf 3‘7’2‘a56°1=R Becbroghenigalar e nost
commonl y usesh d#ly PEED49y polye®e) . Letechmosyies, PiRertABkal salts such
as al kaline earth salts Iiggenhance el ectrolytic properties as
descri bed i rik$aiosed gin 1%.%%51 i hsStofr HdtyRdY and ERectrol ytes have

expandedof r g 64,816, Wr&NRSHY SoRMGEEy 13sedafiehi ot Ont P8l imese in ot her
areas such as el ectrochrom c displays. and addition to nolding resins in

t he product iSHEHRrTBHeRZ | \VRLBRTF JeRta} t$2les such as alppdineoaesshon
sui tabl e suhgirad Gea Prgh $OTKAREe electrolytic properties as

described in U.S. 5,162,174. Applications for polymer
electrolytes have expanded from a focus on energy storage

15 Dbatteries to their use in other areas such as
electrochromic displays and addition to molding resins in
the production of_conductive molded articles. _

When coated on suitable substrates and converted
into tape format, adhesives of the invention provide

20 antistatic tapes which are extremely effective in
dissipating electrostatic charge and have adhesion levels
sufficient to ‘hold the chips onto the tape during
processing, but not so high as to preclude removal. They
also exhibit excellent adhesion between the backing and

25 the adhesive which reduces adhesive transfer to a chip
during removal therefrom. _

Particulate adhesives are known in the art, and have
been coated on a variety of substrates and uéed primarily
in applications requiring a low level of adhesion, e.qg.,

30 'rembvability. Such spheres and their use in aerosol
adhesive systems having repositionable properties are
disclosed in U.S. Pat. No. 3,691,140 (Silver). These
microéarticles are prepared by aqueous suspension
polymerization of alkyl acrylate monomers and ionic

35 comonomer, e.g., sodium methacrylate, in the presence of



into tape format, adhesives of the invention provide 20 antistatic tapes

whi ch are extrenely effective in di ssipating electrostatic charge and
have adhewiowe/20983cls - sufficient to hold the chips onto REEUSMH448 1 i ng
processi ng, but not so high as to preclude renoval. They al so exhibit
excel | ent adhesi on between the backing and:25 the adhesive which reduces
adhesi ve transfer to a chip during rendval therefrom

Particulate adheg B 00hd I 08" wBPEr DY Pun1 o, DEABsEAALEA1Y 2
vari ety of suffét ( g% Fise primari ? Irn applications requiring-a

| ow | evel of @wmamnsnlubxp 1dhncr@nmnnmm¢rtys csuthcaphteepreNenthBgr use

I n aerosol adhesi.ve sys e t are
di scl osed in G989 tl?&) {§Hi§@&¢§@§$@ t#ﬁaﬁisrgbggﬁi%gs§rtlcles are
prepared by agitamiesugpErisicniate wlqsreveaadl.sqloSedl kpl ther ylrapés art

onorter s . apd IOﬂI C\ésjgéomdgsneful ag reﬁggig%ﬂgﬁtfécé&aggvebnfBQesuch

presence o
PCT/ US95/ 1448Gpplications as Post-It™ brand noteS, and oaheenmhmpva§i31Tm

o 1 rb oL BT L R st ey 1

m croparticl esgype oftwaweslv@ahaveuhatebedhesonssddredlsue&abdetﬁ@rpr|or
art 5 have allfpbeen usef ul

eposi Li.onabl g, adhesi 0
appl i cati ons dSPARS - ??f%???tb?aﬁﬁgﬁﬁtgg? gﬁdgg?ﬁgrgﬁégnggb gig%gl"tens
However, ppessure-spisthére saphsadhdeiweshhakiesbeen waterotdisgessikderave
not been considered suitable f

r u as _antistati e to their
ease of renpvaandphus hav?u??ﬁep?eguEﬁEﬁdﬁgsw§§§s%59§ %ggn%awgi
wat.er - di spersijphghing se8f Lhushbawafest dietngabperat ivnishsifambkdis avat er
washing step in the mafer d|C|gg erati Qns of robotic printed circuit
board manuf actPFinted circuit ard manu acture.
However, it has now been dlscovered that it is
15 possible to provide a surface conductive polymer particle
adhesive which possesses sufficient adhesion to adhere
during electronic processes, and still retains low
tribocharging characteristics.
Surprisingly, the adhesives and tapes of the
20 invention also can withstand water washing without
swelling or crazing, while retaining respositionability

and low tribocharging characteristics.

Summary of the Invention

The invention provides a water-resistant,

25 antistatic, removable pressure-sensitive adhesive tape
comprising a flexible polymeric film support bearing on
at least one major surface thereof a non—trichharging,
microparticulate adhesive formed from conductive,
polymeric, inherently tacky, solvent-insoluble, solvent-

30 dispersible, elastomeric microparticles. The tape is
especially useful in semiconductor fabrication where low
adhesion and flexibility of backing are required, along
with resistance to high humidity and water.



However, it has now been discovered that it is 15 possible to provide a

surface conductive polyner particle adhesi ve whi ch possesses

suf fi ci eWO 229883 on t o adhere during electronic procaecTaIs9s/adusé st ||
retains | ow tribochargi ng characteristics. Surprisingly, the
adhesi ves and tapes of the 20 inventicnléy So can w thstand water washing

w t hout swelling or crazing, while retaining respositionability

and | ow tribochargi h hgt] . . Su ry. of
the I nvention ﬁgQEuE %ﬁ@g%ﬁégﬁt#%%rgPS&Fégglgtﬁa?@ﬁ§ﬁ&5%iﬁﬁﬂ%¥2;¥é
antistatic, adhesibeetppessaomprései acrylattkeesirvmodifded acrydigue sing a

fl exi bl e pol i L oLt 1.ng . at_ | east, _ane | or surface
t hereof a nd%g?é#%%%ﬁagéﬁﬁgg . sgg%&%@oﬁgﬂpféﬁﬁgt8f25ﬁ@§P§é°Fga d from
conducti ve, ionicablyneonductihgrpoilmeraekectrollytet, - predleralbdy sol vent -
30 dispersi \ ' i Cr rii . ..Jhe tape is .especi ally
usef ul i% S $§ %gh§§%$g$é%$?ggtigﬁgmﬁ%§%8§8ﬁFlc esa%ﬁ@é%@nsgﬂdgfpgkibiIity
of backi ng anellewui agddeaived. - Wi th resistance to high humdity and
wat er . WO 9 :es . . .

PCT/ US95/ 14486 %&AZQ ggec1f1cally, the 1nventlog6prov1des a w&;&qﬂ

renovabl e nirespstantyl ahbipstatiicepressurevsensitddeeaidhestizpetapenpri se

| at di fied | at ticles.havi f ' i sed of
chal ns of arfurtephe; EOF1YSR B8Rt FRGSPoRy FeRTeFBDE GPWPELSIAGH &r anly 5

pol yet hylbenefbekilsle Fhusstratephavingesppeyihg sokifdces, at hellsewonas
desired. t rovi,des a water-

re_specifically, the invention
resi stant, aﬂ??fi?%f#%aﬁf% sﬁ?%¥§%ﬁs?tF$@°Xaﬁ3§rvaz££b81ne‘ suitable for
use as a waferosisrimiedapicropprticuyate adhesive comprised of
microparticles having a surface bearing thereon an ionic
conductive material formed from a polymer electrolyte
15 base polymer, and at least one ionic salt selected from
the group consisting of salts of alkali metals and salts
of alkaline earth metals, wherein said microparticles
have an average diameter of at least 1 micrometer, said
adhesive having an adhesion to steel of from 0.5
20 Newtons/100 mm (N/100 mm) to 10 N/100 mm. _
Preferred pressure-sensitive adhesives useful in
tapes of the invention comprise conductive, polymeric,
inherently tacky, solvent-insoluble, solvent-dispersible,
elastomeric microparticles comprising 100 parts monomers,
25 comprising:
a) from 70 to 99 of at least one monomer selected
from alkyl (meth)acrylate esters and vinyl esters;
and ' ' | :
b) up to 15 parts by weight of at least one polar
30 monomer, '
c) from 0.1 part to 10 parts of a polymer
electrolyte, ' S
d) from 0.05 part to 3.0 parts of at least one
ionic salt selected from the group consisting of



¥
10 fl exi bl e substrate having opposi ng surfaces, at |east one surface
‘bearing thereon a renovabl e, aziridine- crossllnked m croparticul ate

atlhesi ve owooghosss of m-croparticles having a surface begrus/idgseon
an ionic conductive material formed froma polynmer electrolyte 15 base

pol yner, and at |east one ionic salt selected from . the group consisting
of salts of alkali netals and salts of-74 kal ine earth netals, wherein
said microparticles have an average_di aneter of at_|east. 1 mcroneter,
said adhesi ve h83th§ 8A 335@%?0%3 81§t 88 §rltso Rl 25 ked imauvetioo nm
(N'100 mmy to 10 NAgPalB)} and - Preferred pressure-sensitive adhesives
useful in tapes of the inyention conprise conductive, polynerlc

i nherent |y tacky, s8lvenfrPms8rQd &0 3opv§ﬁFI§|§6eﬁ§|@4§rl ine| astoneric

m croparticles conmpgirgsggiaRB8rparts nononers, 25 conpri sing: a)
from70 to 99 of at_I| east one nononer sel ect ed from al kyl

(meth) acrylate est ePEehAEreAnpiceeparsicles use pglyethylene gypide g to 15

parts by wei ghf:h@f?élyhéi‘sélQEErBQbﬁé Base polyﬁ@io'f%r’form the sﬁfacé rom
0.1 part to 10 par I 'ymer eleCtrolyte from

0.05 part to 3pelnale§tsplxte|eagplsﬁe i oni ¢ sal t selected from

the group ‘consi stingsofised her¥Pn?64Re883 terms have the follow1nq
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al kali metal s meanippss of alkaline earth netal s, and

e) fromG 01 to 230 paghg ebr@ne 6'l§rhng:”%1 trolyte™ mdHd NKer. 5

Preferred nlcropartlcles use polyethyle oxXl e as
polymeric species containing electron donating atoms

which may be associated with acceptor atoms.

2. The  term "polymer electrolyte base polymer"

means a polymer which is capable of forming a polymer
15 electrolyte during formation of the microparticle.

3. The term'"polymer electrolyte functional unit" .
means the group containing the electron denating species.

4. The term "microparticle" means a particle

'-having a diameter of from 1 micrometer to 250
20 micrometers. |

5. The term "tribocharging"” means electrostatic
charge generation associated with friction between
separable surfaces..

| 6. The term "droplet"” means the liquid stage of
25 the microparticles prior to the completion of
polymerization.

7. The term “cavity" means a space within the
walls of a droplet or micrdparticle when still in the
suspension or dispersion medium prior to drying, and thus

- 30 containing whatever medium was used.

8. The term "void" means an empty space completely
within the walls of a polymerized microparticle.

9. The term "hollow" means containing at least one
void or cavity. '

35 10. The term "solid" means voids or cavity-free.



t he pol yner electrolyte base polynmer to formthe surface

polyelectrcﬂagea conpl ex. As used herein, these terns have the

fol I ow n¥ 9eani ngs. 10 1. The term "pol yner RCEYI914486" neans
a pol ymeri c species containing electron donatlng at ons whi ch may
be associated with acceptor at ons. The term "pol yner

el ectrol yte base polyner" neans a po?yner whi ch is capable of formng

a polynmer 15 eIecguqlquémﬁéﬂﬁ;#4yggﬂ|(ﬁbgﬁ)géy&fgfgdnﬁgéﬂ§l§h 1

3. The term"g11 mer electrolyte functi onal t%e %

cont ai ni ng t RET ééﬁ’ Wate. . The term
"mcroparticle’ maans amaartteﬁl Omodi £k I itk £ sl 2

m croneter to 250 20 microneters. * ﬁéﬂ T%%q{er m % rp%gé%arm ng"
means el ect r Yoighi has bee@héﬂ@é%ﬁﬁﬁﬂ%ﬂq(ﬂ19¥imxn9ﬂenbaMInngRCt|on bet ween

separ abl &5 sUEEa@@ement such as Q:hem-lil'b%lt M r 1YY 5 %#n f.'?eaé\ﬁn% dudyi d stage

of 25 the mcroparticles prior to th conpletlon 0 yheri zation.

7.  The terﬁhaﬁaﬁhﬁyorﬁﬁ&ﬁélaRﬁ&ﬂﬁ?ﬁMQSNQftﬂhﬁ surfamﬂlnavﬁ Lzeen opl et or

m croparticl ghyhgaastill in the suspensi on or dispersion nmedi um prior
to drying, and thus 30 contalnlng what ever- nmedi um was used. 8.

The term "voi d* nmddns ZReeikerp Spaderdomsanselay large \digd reansisteing of a
pol ymeri zed HEChQH§rEh%E%rated circuits. The term "hol l ow' nmeans contai ning
at | east one void or cavity. 35 10. The term"solid" neans '
voi ds orlGavity-fide. The teyp gghg@ggmeans an individual integrated

PCT/ US95/ 14486 rcuit. - - 8-

As used herein, all parts, percents, and ratios are
by weight, unless specifically stated otherwise.

Detailed Description of the Inventibn

15 " Tapes of'the_invention are suitable for use in a
variety of applications where transport of electrical
current or prevention of electrostatic charge is

'important. However, tapes of the invention are
especially useful in the printed circuit board industry,

20 in an application commonly called "wafer dicing”. This

- process places a wafer on a surface and then slices the
wafer into individual integrated circuits or "chips".
These chips are then individually useful in electronic
components. The chips must be held onto the substrate

25 with sufficient force that they do not loosen and fall to
the floor when being moved, either manually, or by a
robotic arm. However, the adhesion to the substrate must
be sufficiently low that they can be removed-when
desired, and no adhesive buildup occurs on the lower

30 surface. The removal is typically achieved by bending
the substrate and "popping" the'chip from it, and the
adhesive tape therefor must be flexible enough that the
chip can be easily popped from it. '
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11. The term "al kyl (meth)acrylate” neans an al kyl acrylate or al kyl
nmet hacryl at e. : 12. The term "nodified surface" nmeans a surface
whi ch has W@a862098bj ected to a prining, coating or 5 treat MPGI/USY 486
chem cal or radiation treatnent such that the ‘original properties of
t he surface have been changed. _o.13. The term "wafer" neans a
| arge di sc consisting of many integratéd circuits. 10 14. The

term”chip® means gy sfihy] gug adﬁ'é@%é‘t Egmposﬁg%'é' Eaﬂ be form\ﬁ%t‘é%ed

herein, all parts, percents, and ratios
speC|f|caIIy 9@@&@%1%h¢%wﬂﬁ@ﬁ£kably little suscgptabné t&e§©r|pt|on of the

I nvention 15 dﬂ% t hen | ENENEL PR Bfeaaﬂbﬁﬁgketgﬁ%sus%hége
R o rent or

variety of ap re transport of electrica
prevention of compesbsicons calcenaergbneatly sunrpgbtlantforH@mven Wtaefpe's of the

vention 8re ajcifenaELALonsclhl benbRes By FhEdabn Il JBAY Gnisiotry.

20 in an appllc n connnn process
pl aces a waf erpxotection aef aﬁms;heweseleetronéc compahentisntis i ndi vi dua

|t eqrat ed O IEUdS o) " ElbAS wien ed4ESEECRbRBYAIC e AN ¥

useful in elec ronlc e chi ps mist
substrate 25 vadiresivéitd ebapéopaekingt they do not |oosen and fall to

e e ncnco, TSR dpAELEREECTBVALEY noRealled, npe! WA .,
t hey can he remmedsmh@nsteeldeﬁifedm @n8 Nélabhem te NG NdQ®Oommyrs on the
et P eI TR | YBhoah! tonehlpyes Buencivo e
therefor nust be flesebhk mnongparbaclebecomprabepad&wlbacm&idtp papped
fromit. methacrylate monomers, especially monofunctional

_ unsaturated acrylate or methacrylic esters of non-

15 tertiary alkyl alcohols, the alkyl groups of which have
from 4 to about 14 carbon atoms. Such acrylates are
oleophilic, water_emulsifiable, have limited water
solubility, and as homopolymers, generally have glass
transition temperatures below about -20°C. Included

20 within this class of monomers are, for example, isooctyl
acrylaté, 4-methyl-2-pentyl acrylate, 2-methylbutyl
acrylate, isoamyl acrylate, sec-butyl acrylate, n-butyl
acrylate, 2-ethylhexyl acrylate, isodecyl methacrylate,
isononyl acrylate, isodecyl acrylate, and the like,

25 singly or in mixtures.

Preferred acrylates include isooctyl acrylate,
isononyl acrylate, isocamyl acrylate, isodecyl acrylate,
2-ethylhexyl acrylate, n-butyl acrylate, sec-butyl
acrylate, and mixtures thereof. Acrylate or methacrylate

30  or other vinyl monomers which, as homopolymers, have

' glass transition temperatures higher than about -20°C,
e.g., tert-butyl acrylate, vinyl acetate, énd the 1like,
may be utilized in conjunction with one or more of the

acrylate or methacrylate monomers provided that the glass
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-9- Particul at e adhesi ve conpositions can be formul ated whi ch
show rwoeaeb83y [ittle susceptibiTity to tri bochar givecErusos/isdss formof -
adhesi ve tapes, these conpositions are emnently suitable for use in -

wafer 5 dicing operations and other sigilar applications where
protection of sensitive electronic cong]gnent sis essential along with

ease of re i r hesive .t .tape backing. o
Useful ni crgg\!'g{rE ?2’% a?reeg%& e}s{-’lu\(?ees a\}:gl%ag%ésé‘ﬁ&?nl‘b m ’t% ReIRQY of from |
0.5 N 100 ahoub $+@O0RIC100 'mMm preferably from1 N 100 nrmto 5 N 100 nm

Useful m cropar | I ate or cryl ate nononers,
especially m)nopé(‘r;i(% ?’o%g %gﬁ%éﬂura?neéj a(,arrﬁ aﬁt*?soer %"%ﬁ c esters of
non- 15 tkomopeyymeksl hakdolgolgd asshe ransilt igmo wesmpafr athimds eeow from4. _.

et o1 1) abfBOCRag Fr i PHGTLEEEAES CORBYIRe b fo 2 R AN <

gener al I y aadelgbaudes suthamsnomerst espeialr QS-dteiy]me%&m*Lﬁate’-’,O[ err] C.

I ncl uded 2 I. f qonQners ane f.or. exa I sooct yl

acryl ate, 2= FPEQSSM F‘gii'r §F&F8t 2 ¥ BehArgona ’a"’c%l i soanyl
acryl ate, hexahuayé, avipyat propibnﬁyle, vingdr dedlatioatest hmiﬁ}qx acryl ate,
i sodecyl ﬁacr gate g %nyl acrylate, isodecyl acrylate, and the
like, 25 SFhaP9abe:i AR %Pﬁr &ke Preferred acryl ates include

| sooctiyl acr yl atgeful poi;anomphouer)fsl ahe,lua&omasyslera(trey_lyatpbla'zsodecyl

acryl ate, 2-et hgl hﬁXﬁ crx tLL n- but cryl c butyl

acryl ate, BARCREET PREN: A8, NoV1DXAroTRYETS i Pﬁacﬁll or other vi nyI
MONOIEer s V\dﬂapholaethmnbaotyﬂmnitrliaée v1ny§l| a&i'yill’a%lésl taanD dl@m%flat ures

hi gher tha @l_lgoilt err at e i nyl acetate,

acry|
and the |i ﬁewgfc'?'l ?‘feﬁ%Fﬂngéﬁfj BH&P \H/‘ B e of the
acryl ate oacﬂylhecaaidt emgbhageydipr aeidedithabnilke a&'1@$5

15 hydroxyalkyl acrylates, cyancalkyl acrylates, -
acrylamides, substituted acrylamides. When more than one
polar monomer is used, mixtures may include monomers
having similar or unlike polarities, e.g., one moderately

- polar and one strongly polar monomer - -or two monomers from

20 one group. - _

The conductive microparticles and the pressure
sensitive adhesives made therefrom comprise at least 70
parts by weight of at least one alkyl (méth)acrylate -
ester or vinyl ester and correspondingly, up to 30 parts

25 by weight of one or more polar monomers. .

Polymer electrolyte base polymers'sﬁitable for use -
in the invention include polyethylene oxide,
polyphenylene oxide, polyphenylene sulfide, polyethylene

| sulfide, polyethyleneimine, polypropylene oxide,

30 polybutylene oxide, polybutylene sulfide, polybutylene R
imine, and the like. Polyethylene oxide is preferred.
Useful amounts of the polymer electrolyte base polymer in
microparticles of the invention range from 0.1 part to 10
parts, preferably from 1 part-to 5 parts, based on 100

35 parts monomer weight. -
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- 10- transition tenperature-of the resultant polyner is bel ow

about - 20[ w0r9620983 Useful vinyl ester nmononers are- t I rCHRUSoSi18486f or m
honopol yners having gl ass transition tenperatures below 5 about 10C. Such
esters conprise 1 to 14 carbon atons, d includes such nononers as

vi nyl 2-ethyl hexanoat e, vinyl caprate,”“inyl laurate, vinyl

pel ar gonat e, - vi nyl hexanoat.e. vinyl propionat vi nyl decanoate, vinyl

oct anoate, and theI%qaac9ﬁ§hé%lvel§§§§ﬁéﬁﬁéénof&ﬁkﬁmP%YYH%Fhﬁe noder at el y
pol ar nonomticy opaxtt iad &8 \drey/ | Erher odnithmeed Noy i tlyé additapnobéict am

acrylonitrile, ,vinyl acrylate, and diallyl .. pht hal at as L ]
strongly pol ar lﬁﬁéw@é%u%? (%ﬁedsné rgﬁ/rﬁt%o%:ﬁ:g?n ‘["Plh% y??ngH’d,gﬁe
i taconi ¢ aci d, miTriopdroicdlds). dor yisatesl ieyedochiy| ther yjobniessalts
acrylam des, substituted acrylam . JWen nore than ope ol ar nononer
i sI usg?., m Xt u?’&é:oﬁ‘fy air:rjf;}ftﬁr@ strlle g%%%?ﬁ%“s&?ﬁ‘?ﬁ??%rgﬁﬁppﬁe
polarities, e.present morphoy®| gl piglr cdem&inongl Yheokdhesiv
nononer - or tmoghnnoners&&ronhggn_onggg%oqf. ghe cgnductive ©
mcroparticl es SRS Frem f-Pl moles il mhes9tsahalgast one salt
Ehe[ ﬁ;rom rorpbifsarﬁta:[llm&l nVeQ:all onﬂfdllsabydnd\ﬂéﬂﬁthoﬁ?jﬁiﬂpéﬁtmatme aigkyl t
nmet h)acryl ate ester. or_vin ster and-corresgpondingly, u 0 parts
25 by wei ght @leroﬁl'r?&té?ﬁ}é?/teﬁ HRLE, or “From é’o&%r@f“rgl Egt Sopyte
base pol ynggs pairtablger Q0digarts mdnder j nvention incl ude- pol yet hyl ene

oxi de, pol yphenyl ene oxi de,_ pol yphenyl ene su| fi de, pol yethyl ene \
sul fide, polyethyl er& '%é%serf%e)lgFg"r r m%,l%@l’ﬁe?yﬁﬁiyﬁeﬂé gikadli

pol ybutyl ene suldftiades, Reld/RIRdEfe eartimetaBdf iRE€1bdkRg Batyrbhyl ene
oxide is preferred. Useful amounts of the pokyner el ectrol yte_ base
pol ymer in limited to, NaIl, NaSCN, BaCF3SOs;, NaBr, NaClO,, LiCl,
LiNO;, LiCF3S0;, LiSO,, LiN(SO.,CF3)., LiOH and KOH. Lithium
15 salts are preferred for the present invention, especially
lithium nitrate.
In order to exhibit the necessary water-resistance,
the composition also contains an aziridine crosslinking

agent. Useful aziridines include pentaerythritol-tris-
20 (B~ (N-aziridinyl)propionate), and trimethylolpropane-

tris—(B-(N—aziridihyl)pfbpionate), both available as 10%
solutions in iPrOH under the trade name "XAMA", i.e.,
XAMA-2 and XAMA-7, from B.F. Goodrich, Specialty
Chemicals, and trimethylolpropane—tris-(B-(N-

25 methylaziridinyl)propionate), available as "CX-100" from
Zeneca Resins, and mixtures of one or more of the above.
Surprisingly, the use of such aziridines provides the
water-resistance necessary while maintaining the required
balance of adhesion and removability. The aziridines are

30 present in an amount of from 0.01 part to 2 parts per 100
parts monomer. ' |

Further crosslinking agents may also be included,
such as a multifunctional (meth)acrylate, e.g.,
butanediol diacrylate or hexanediol diacrylate, or other



m croparticles of the invention range fromO0.1 part to 10 ° parts,
preferably from1l part-to 5 parts, based on 100 35 parts- nononmer wei ght.

WO 96/ 2066 96/20983 PCT/ US9 Sl‘éﬁﬂgﬁllMSG .
-11- The conductive properties of the polyneric

m croparticles are further enhanced by the addition of lonic salts to
adhesi ve conpositions which contain the~*4~ mcroparticles. It is believed

that the ionic sal one aSSOCIated with the electron donatlng gr oups
present in t A& L&'ﬂ-&:’-‘ﬁ!ﬁ’&]@ ot . Sughe agirdkyirylbenzene ai ndheR om

0.01 nol es t @sk, MRS dﬁos@lﬂrﬁé&t(QnQ§@dfe) adddd adt ad kpdde IES Al yor

al kal i ne earth met al per nol e .of pol yner el ectrolyte base unit,” or from

0.05 part tot® @ P@rcf%‘r rs RR&Lenab s UR taroneercent, of ghe stetall f or

this purposerq Griedq 23 1leS MmpRldidlion.. Metals, and alkaline earth netals,
|nclud|ng bu ot limted to, Nal, NaSCN, BaCFSSCB NaBr, NaC gerr],

Lid, 5Li NO er TRPeS Of] &he Syasent inverytdan d{#ﬂk@q%mqlm@ﬂ y[ err],
Li OH and KOHg;lsrdbes® 3 1 sorlHat iRy wﬁﬁfﬁ%s‘ %érhec&i@ﬁamu nventi on,
especi al l'y lithiumnitrate, In order to exhibit e necessary

wat er - resi st adb@sive layers,qfosiimidie I hemisialai GAIRANENES | dlﬁér
Ccross| i nking exampA@E Nivh S @iodlted? idn @ T83nl rHi{ﬂéqTera‘Fé‘t o Ydd¥yidtelris- 20

([err]- (N—a2|r|d|nyl)prop|onate), and trinethyl ol propane-
tris-([err]- bRsgs eruleilon achesistie prasiaes aicaninuens obilm wih (@i ons

in iPr G'i(‘}mdﬁrlahlaﬁ‘r ts'h@%déa”edephé:at ion an\Wenowd $RM-4, from

B.F. Goodric Speci al m cal s
trimet hyl ol pPépaas- ﬁﬁﬁggGFe thignadiesive Hare iwild rsaY3e gereration
avai l abl e as 5C¥nhQ%ed sP¥cies on the surface of the adhesive and on-

the planar surface to which it was attached. The
residual charge has a magnitude of up to several thousand

15 volts. However, adhesive tape samples of the current
invention, under similar conditions generate almost no
charge upon removal from the planar surface.

Without wishing to be bound by theory, it is

believed that the improved'electrical properties of the

20 adhesive are due to two aspects of its particulate
‘nature; firstly, the_particulate prevents full area
contact of the adhesive layer with the planar surface.
The reduced area of attachment results in a reduction of
area df separation when the tape is removed from the

25 planar surféce, and thﬁs there is less tendency for
chargéd species to be generatéd. Secondly, there is a
sﬁrface layer of conductive species available on each
microparticle. The surface layer is provided by
materials which facilitate cbnduction_of electrical

30 charge. Provision of the host polymer in spherical form
allows increased availability of electron dénating
polymer chains. '

Also,_it is possible to exert better control over

the length of the'chains so as to increase the relative

35 number of amorphous domains. This provides a larger
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Zeneca Resins, and m xtures of one or nore of the above. Surprisingly,
the use of such aziridines provides the = water-resistance necessary
whi | e mai IWaP620983 t he required bal ance of adhesi on and PERESYBIAMEG v,
The aziridines are 30 present-in an anmount of from0.01 part to 2 parts
per 100 parts nononer. Furthf% crosslinking agents may al so

be i ncl uded, such as a nultifunctional ﬁeth)acrylate, e.g.,

but di ol di A ks : : 0983
paranedor 4'82&&&"1:8}? Ot 86xaReEi0k diRELYLALRN %g_lwge_&lor?ﬁ ef unclt%fé{)@nal

crosslinker sucondgctienngfhehechzicweumrent.used, the crosslinker(s)
s(are) added at a peygroLatPcharskfetiBRICENLe RLELELIU LRI 5
pol'ymer b npo i on.

percent, of the tota I zabl'e™Cco Sl apes of the
present inventadimnesivesagfdtheninventjon vadyf fzomnisomewbadhaegiistive

proper i es gt hap, copph Ipousnt1y BARAREYE baygES Ghagim | ar chem cal |
conponent s.” For exanpr e, €n coated on a filmsubstrate, an acryl ate-
based enul si on adheTheempcodpaeticuiahei adbesifvielsmanidt ana eil silcanar

SHnearte oo GPRPALAThL PR ERIPN L0 oy pePLARBR AN RPN,
of Fhe adhesivemuhdiﬁhcatiqnhprpteaaessuwhach arewvaciied depenalittmrcloed. The
TR R T R R g S SRR
condi ti ond ogenk¢aéeual suspensions offiahgé loponiceopariticles nay Henar
R | npr REWPRERCBY B "BhBLah BpRT BR1BL LGB brclleds sl et
aspects of itsfpasti tnirelees fommtingea Watetrkjin-bid pmulisdidrmtof @mrevents
full area aqueous solution of polar monomer(s) in oil-phase
monomer, i.e., at least one (meth)acrylate or vinyl ester
15 monomer, with a polymer electrolyte base polymer, using
an emulsifier having a low hydrophilic-lipophilic balance
(HLB) value. Suitable emulsifiers are those having an
HLB value below.about 7, preferably in the range of 2 to
7. Examples of such emulsifiers include sorbitan
20 monooleate, sorbitan trioleate, and ethoxylated oleyl
alcohol such as Brij™ 93, available from Atlas Chemical
Industries, Inc. _
Thus, in this first step, oil phase monomer(s),
polymer electrolyte base polymer, emulsifier, a free
25 radical initiator, and a crosslinking monomer or monomers
are combined, and an aqueous solution of all or a portion
of the polar monomer(s) is agitated and poured into the
0il phase mixture to form a water-in-oil emulsion. The
polymer electrolyte base polymer may be added to either
30' the oil phase or the water phase. A thickening agent,
e.g., methyl cellulose may also be included in the
aqueous phase of the water-in-oil emulsion. 1In the
second step, a water-in-oil-in-water emulsion is formed
by dispersing the water-in-oil emulsion of the first step
35 into an aqueous phase containing an emulsifier having-an



contact of the adhesive layer with the planar surface. The reduced area
of attachnment results in a reduction of area of separation when the
tape i s wows2e3f romthe 25 planar surface, and thus ther epdudesasuss endency
for charged species to be generated. Secondly, there is a surface

| ayer of conductive species avail-able on_each m croparticle. The
surface layer is provided by - mat er i @€ =whi ch facilitate conduction of

el ectrical 3 char.ge. Provj si. of the host polyner in spherical form
2l Tows i nor oHLEI VAIEE ARAVE Fof THe ATHRPHDRRATR TaY HLIQ rERnENER ns,
Also, it is paysSiporeioh ©ferhe¢idltir amtdmdr M)erwhich s | koWt dd@édt he
chains so as.to iincrease the relative 35 nunber of, anorphous_ donains.

This provi de%nasltz?Pgé’Pe' xamples afgsuch emulsifiers include
PCTGUS95/144§QhoxyLaﬁ$dliorbitan mOﬁ%Qleate,-etﬁBky%ftedTE%ﬂfy$|0f _
conductive sites ic | nmor i ci ent conduction of electric
current. 5 %a c°hg/gl'eépa @;I\ﬁsya'hér"ﬁcfl%é:ﬁ%t i é?otﬁ} e%’fsﬁR-‘é'- é’é’h%‘?ﬁﬂ/g .

adhesi ves of ehii@ siifdet ii@n utdny dedyMitE RMHer 195 tSdrY ol BHNi ficantly
conductive materials. . . _The m_croparticul ate adhesjves and an

enul si on grSALRTnithg™ d shictidisal Micelds arnganiaterny Whikgh ks

emul sificati garRiacae¥FenedMaisCkhd aivaiiudt RAHHE AL i¥h of aieideFidw! | ow
or solid mcroparticles are desired. 10 Agueous suspensions of holl ow
ni croparti cl B§CREgapy for the,fosmatjion o eddeSymill <8 44 cati on process

which 10 fi Eabmie¥els¥¢epiltoaligie o tAdind JiN-diidl Stlled b 1dadiles,  aqueous
sol ution of Eogancnpnoq%rés) Ep ol | pha%% ,_mononer, i.e., at least one
(et h) acryl aF&isicailnpicedde: conceptaationish siightie didikarendy T base
Eg: ymer usi Bgch em@lsePiled,’ LBRLIRY icdh Rt LR iGid | AN i x

10" to 3.0 moles/liter. Additional detail concerning the

preparation of water-in-oil-in-water emulsions, i.e.,

15 multiple emulsions, may be found in various literature

references, e.g.,-Surfactant Systems: Their Chemistry,

Pharmacy, & Biologx, (D. Attwood and A.T. Florence,

Chapman & Hall Limited, New York, New York, 1983).

The final process step of this method involves the

20 application of heat or radiation to initiate
polymerization of the monomers. Useful initiators are
those which are normally suitable for free radical
polymerization of acrylate or vinyl ester monomers and
which are oil-soluble ahd of very low solubility in-

25 water. However, when the polar monomer is N-vinyl
pyrrolidone, the use of behzoyl peroxide as the initiator
is recommended. '

Examples of such initiators include azo compounds,
hydroperoxides, peroxides, and the like, and

30 photoinitiators such as benzophenone, benzoin ethyl
ether, and 2, 2dimethoxy-2-phenyl acetophenone. _

Use of a water-soluble polymerization initiator
causes formation of substantial amounts of latex. The
extremely small particle size of latex particles renders

35 any significant formation of latex undesirable. The

&
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(HLB) value. Suitable enulsifiers are those having an HLB val ue bel ow
about 7, preferably in the range of 2 to 7. Exanpl es of such

enul si fi emso 9620b88de sor bi tan 20 nonool eate, sorbitan tri ol eRCHUSSSMI486

et hoxyl at ed ol eyl al cohol such as Brij[err] 93; available fromAtlas
Chem cal | ndustries, Inc. Thus, in this first step, oil phase
nononer (s), - polymer electrolyte base bh??ner, emul sifier, a free 25

radi cal initiator,.and a, crosslinking nononer_or _ponopners._ . arge conbined,
and an aqueow?%ﬁﬁiﬁ%?ﬁl%ﬁ %ﬁ?eﬁ?f£¥pﬁ??$oﬁn an gpoppk EBPQFnWbﬁiﬂﬂ(s)'is
agitated and pouoEkderntent hep to 10| pphaentnbyt wedght bdr tha watbal- i n- oi |
enmul si on. The ol yner, el ectrol yfe base I e e added to.either
30 the oi | phéé%liefe{%gae‘%\?a?e?°‘bﬂ%§ﬁ—lﬁnt hpfggﬁ¥g§5ﬁg8§t ?—° 3 PEISeNt o hy |
cel lul ose may al so Aguedss ushesipensitns of RglUiowscphduaetdfret he water-in-oil
emul sion. Ln the second ste ' -watgr _enmul siqn is

, er-in-oil-i

formed Sy Wi GERRENTECIEE BAYcPLPA. BY| PERRRSPGNDY o ROA LR ep 35
ipgtT ;) UESS?g zggganwrﬁsﬁmi@ﬂx nbHgcess equhnpiristhghayuagusn suspens?&@ri%{j 20982

. . -14- HLB val.ue above 6.
The aqueous pRREYRRELZREHORAE 7R 13555n9nﬁ0P}ng dPeFﬁéﬁ&ﬂi;aqﬁmﬁﬁﬁﬁRs)
whi ch was not msltsiter oriwinyEpester kyAshkesant atcheadt onfd @cddmcl ude
et hoxyl ated sorbitan noqgoleatg ethoiéggteg IauLéI 5 al cohol,, %ﬂ? al kyl
sul fates. In HMRBPReERDD pROLymer e IPLYER PESE: PO T iy the _
concentragioon gP@séscdcof atJleéaserohbaemiilgigiieli eapablecldf producing
concentration, which is herein,deaned as the m ni_num concentration of

emul sifier a HREREAIYPht ERELIPLPRaiNSACAE thecdrrpdets awhichy is
submi croscopi csRgELRELAPDG StaBIW! aLtifAy ERLEsYFeTation @Hd ical nmicelle

concentration is_slightly different for _ ) .
polymerization. As in the two-step emulsification
process, the emulsifier is utilized in concentrations

15 greater than its critical micelle concentration. 1In
general, high HLB emulsifiers are required, i.e.,
emulsifiers having an HLB value of at least 25, will
produce stable cavity-containing droplets during the
polymerizatibn, and are suitable for use in this one-step

20 process. Examples of such emulsifiers include
alkylarylether sulfates such as sodium alkylarylether
Sulfate, e.g., Triton™ W/30, available from Rohm and
Haas, alkylarylpolyether sulfates such as
alkylarylpoly(ethylene oxide) sulfates, preferably those

25 having up to about 4 ethyleneoxy repeat units, and alkyl
sulfates such as sodium lauryl sulfate, ammonium lauryl
sulfate, triethanolamine lauryl sulfate, and sodium
hexadecyl sulfate, alkyl ether sulfates such as ammonium
lauryl ether sulfate, and alkylpolyether sulfates such as

30 alkyl poly(ethylene oxide) sulfates, preferably those .
having up to about 4 ethyleneoxy units. Alkyl sulfates,
alkyl ether sulfates, alkylarylether sulfates and
mixtures thereof are preferred as they prbvide a maximum
void volume per microparticle for a minimum amount of

35 surfactant. Nonionic emulsifiers, e.g., Siponic™ Y-500-



each emul sifier, usable concentrations ranging from21.0 x 10[err] to
3.0 noles/liter. Additional detail concerning the preparation of
wat er - i 'wobpé/20088 wat er emnul sions, i.e., 15 multiple enulsi pORUsssa4gse f ound
in various literature references, e.g., Surfactant Systens: Their

Chem stry, Phar macy, & Biology, (D twood and A T. Florence,

Chapman & Hall Limited, New York, New Yt f 1983) The fi nal

process ste f t lcati of _heat, or

radi ati on tgm?n éﬂc%eﬂ%@eoéj °+fér/?gif| za‘fé}gﬁl of ? %ﬁb‘?rg?g a@éiﬁpef’ni tiators
are thoﬁ&oﬁmAﬂcaﬁac;minauI@ndLPIutbmué%rPIOEe(aaHloak copolymer
polynerizatl of. .acr Vi ter [Se and whi ch are

oi | -sol ubl e % (?Q*y3ﬁ§%i1é? %ﬁ{é?i?9§:?%}%%€§£f ?ﬁﬁgeer when t he pol ar
nononer is Nommgﬂclallxnﬁrdﬂlaksﬁac¢fpbtatadﬁ)beaﬁqyé neimxzde akohbe
initiato |s recanme uch |go£|ators I ncl ude

e
azo corrp%un & 10 SRIHE r"'é]rc&l"ffe%h %’r%%g“ugﬁhé%ﬁﬁsh k
gh(zﬂam ni LI a@gabﬂidexas wmﬁmrMIqarémmt)lhm'et&wé not ﬁébééslaﬁyd
i met hoxy- 2- phenyl , acet ophenon a, wat er - sol u
polynerlzatlonl:%éxﬁﬂ rkﬁél??cH§ﬁE?%wFQﬁaékﬁ§%%ﬁtF%Peﬁnﬁgnggeof
| atex. The jinvedtiictimeday wlr&adxarhydesﬁnfhz@foxh@&%epapio@ésg renders 35

any significant formation of |atex undeS|rapi 96/ 20983
PCT/U395/1459@pr151ng agqueous suspension po ymeqigatlon ?hi2Fateasts

general ihty Uf%%h'afll@l F\(rmuﬁ) dc'lﬁﬂgllaf@ fébsquar moxfbﬁr%fcﬁ&¥vpe%|€)eio percgnt
y weight of the tota ol yner| e conposit era y up to
percent . monomer, &y as%sﬁéffs ORI %‘?ﬁﬁo%c‘? olymer

. mcr Opartlclea%dtasolgit%o Haseorﬁnqnwkbmatﬂ@rﬁéé@&e of &NMthSHéhsoénon

rocess conpri ueous suspensi on
P rT%ta 1l zéi It 1sr£ot necessary to use a high HLB

emulsifier because the droplets formed_need not be

15 _cavity-containing droplets. Examples of such useful
lower HLB emulsifiers include ammonium lauryl sulfate
such as Standapol™ A, available from Hercules and other
steric or electrosteric polymeric stabilizers such as
polyvinyl alcohol, polyacrylic acid, polymethacrylic

20 acid, polyacfylamide, polyvinyl pyrrolidone, polyvinyl
methylether, and the like.

Preparation of microspheres may be modified by
withholding the addition of all or part of the polymer
electrolyte base polymer, and polar monomers until after

25 polymerization of the o0il phase is initiated; however,
the components must bé added to the polymerizing mixture
prior to 100% polymer conversion. _ '

Discrete conductive polymeric microparticles may
also be prepared via suspension polymerizations disclosed

30 in U.s. Pat. Nos. 3,691,140, 4,166,152, 4,636,432,
4,656,218, and 5,045,563, for preparing adhesive
compositions.

The conductive microparticles are normally tacky,

- elastomeric, insoluble but swellable in organic solvents,
35 and small, typically having diameters of at_least_l
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pol ynmeri zation of at |east one alkyl (neth)acrylate ester nononer or

vinyl ester nononer and at | east one polar nononmer and a pol yner

el ectrol yiwo baazossol yner in the 10 presence of at | east onepeTusss/fdsss
capabl e of producing a water-in-oil enulsion inside the droplets which
IS substantially stable during enul sifjication and pol yneri zati on.
As in the tmofstep enulsification proé@%@, the emulsifier is utilized
in concentrations reaiew%f ts critical nice I onc ntraé

general , hi gh™E% w.&ﬁ rEQF fanpge o PPEr 5ﬁawng an

HLB val ue of adidroasdtels, widrde preﬁéﬁhﬂ:ﬁ sioml © ﬁaVBOymmeﬁbﬁenems.
droplets duri t he ol yneri zation, and are s | tabl |n this
one-step 20 pr sé‘.‘a%ﬁc@?%f KRR <7 £ PLRY ?nXPbae Sr multiple

al kyl aryl et hervasiidd.at es such as sodlun1alkylarylether sul fate, e.g.
Triton[err] W30, Iable fr Rohm Haas, al kyl aryl pol.yet her
sul fat es s%ch-as %yﬁél éi&@&%&ﬁ? %%%’o%?d%?ﬁQBPFaFH§¥eBFé¥ErQ%Iy
those 25 havi Rghewp mccx&iputtldcpééwyi@rwwm@@eahwm 15 s@aplal kyl

sul fates such as sodlun1lau&¥ sulfqgg annnnlun1laur glfate,
tri et hanol ani #&9 BC i o, und eﬁeiﬁﬁ@c§FmESFP B&e al kyl

et her sul fat es:oswﬂtmzsa.mmweuspeﬁ@wﬂlmsyhﬂavéuhbﬁteolaedle solids

al kyl pol-yet her sulfates such as 30 al ol y(et hyl ene oxi de) sulfates,
preferably th&antents, gf ré}QR)¥% %%o%g Egﬁ?%9 §0Y9199Fts RPRy |

sulfates,10 pHddEdnqidedtandineg eschel guéﬁéuéféﬂeéeﬁakaebgslﬁﬁa two

m xtures thereof are preferred as they provide a_nax d vol une
per ni cropart iRYaSSSr QPQnRﬂ%ﬁﬁnQﬁ&Rﬁta%$e%Bs éﬁﬁfﬁEPﬁﬁPntlﬂﬁﬁNbﬁFGQ of

emul sifiers, §diymed PXHE[SHdr o128 b ¥ 96(:89883 £ -
PCT/ US95/ 14483’ e TP eing ?ﬁ susgengtl OSX)?I at ed

ol eyl al cohol ConKBHfEl'ts MiGroRartieles. Where high HLB emu151f1ers

are used the droplets have one or more cavities which,

15 upon drying, become voids. Both phases may contain a
minor portion of small latex particles. Decantation of
the microparticle-rich phase provides an aqueous
suspension having a nonvolatile solids content on the
order of about 40-50 percent which, if shaken with water,

20 will readily redisperse.

If desired, the aqueous suspension of conductive
microparticles may be utilized immediately following
polymerization to provide inherently tacky pressure-

- sensitive adhesive coatings having low tribocharging

25 characteristics, or "antistatic" adhesives..

_ Tapes of the invention especially useful in wafer
dicing operations may be produced by coating
microparticle containing compositions of the invention
onto a flexible substrate which will allow sufficient

30 flex to "pop" a chip without causing delamination of the
adhesive or tearing of the backing. Suitable substrates
include polymeric films such as (poly)vinylidiene
chloride, polyesters, polyethylene terephthalate,
polyphenylene sulfide, polypropylene, polyethylene,

35 poiyetherimide, and polyethersulfone.



from Al colac, Inc, and Pluronic[err] P103 (a bl ock copol yner of

pol ypropyl ene oxi de "and pol yet hyl ene oxi de commercially from BASF

Cor por atwors/20983 be utilized alone 5 or in conjunction Wcriusasi4aseé C

enul sifiers. Polynmeric stabilizers may al so be present but are not
necessary. Solid mcroparticles_yseful in adhesive tapes of the

I nvention may be nmade by a sinilar one- Stép process conpri si ng agueous

suspensi on pol yre atlon of at ast 10 net h).acr te ester
nononer or vi nyl g’bﬁ é‘:?g%ﬁe ol‘éﬂ"‘?ﬁi'gﬁ‘r@%/ nd a

pol yner fnkehbysl suehbase kmlmoamdd)e ny@&em @oaﬁtm@,pa&aimd
stabilizer. IS necessary use .a_hi HLB ) IS|f|er because
the droplets ?grlmeén 8&gﬁ5t ol fﬁl%l@é\?ilt ?‘e@g’rﬁ FNWRy Jd’r &t Gl es
of such usefdbatingl aﬂﬁésh:lszsemllcSﬂ faJSEIUSei RE e eXTIYibA |digyl sulfate
such as andapol [err éallable fro Her cu Sﬁfnd other steric or

el ectrosteric pol YRER E ota FPF?EFsm?Eb e 4se

pol yalcr él ic ﬁéqdn.radl ynvtrb&eﬂ:}tleulc eﬂ%od&ﬁie@hé‘.sp?o)@@;méeaf& dﬁ.nc!élJr I%h/d nyl
pyrrol i done, methyl ether. and t reparation
of nicrosphef 8 t\éétnﬁaief 2 \é e\ﬁ“ﬂ‘ﬁ‘?ol e AN AU ANT Fh%f all or

part of the E&hégﬁﬁe excekdst n:nleyhahlea&enpwexmren HHe RRlbEsIwNRIS unti |
after 25 pol zation,of the oi phase i,s initi at%g however., t he

conponent s nk F ﬁ eg HBBIFOCPH‘B°BSWN§P| yhdghnitk widl be attaches 1000
pol ymer 1qonvgseEQl. primers. malaaeebaemud@ctﬁe\san%ql WG drikd i L i cl es

may al so be prepared via susgg on Iiﬁerlzatlons di sclosed 30 in
U.S. Pat. No¥ubBegy;Compongnifs P59Ck,copelyers, andimgsgurss and
5, 045, 569, ferepe8EQri NQ adheS|ve _ conposi tions. The conductive

mcroparticles are nornallﬁ el astoneric, insoluble but swellable
in organic sol venfBersshig dt§WEFFatP§§|BiPPFrﬁ&@ﬁn@nﬁzﬂﬁﬁ%&§$4ﬁ &t | east

1 useful primer will comprise at least one phenolic resin
15 and at least one rubbery component. Useful rubbery
components include natural rubbers such as butyl rubbers,
and various synthetic compounds, including but not.
limited to, acrylonitrile-butadiene, acrylonitrile-
butadiene-styrene copolymers;_Styrene-butadiene-styrene,
20 styrene-ethylene butylene-styrene, polychloroprene,
polybutadiene, polyisoprene, styrene—isopréne-styrene,
and mixtures thereof. Preferred primers contain mixtures
of two or more rubbery compounds, sﬁch.as acrylonitrile-
butadiene, and polychloroprene. : o
25 - Useful phenolic resins, include but are not limited
to, phenol formaldehyde resin, available commercially
from Union Carbide under the trade names UCAR BKR-2620,
and UCAR CK-1635, novolak resins and the like, and
mixtures thereof. Preferred primers contain from 40 to
‘30 120, preferably from 40 to 100 parts of phenolic resin
per 100 parts of rubbery compound. _
When used, a primer may further comprise additives
such as tackifying agents, antioxidants, colorants,
viscosity adjusting agents, solvents and other
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-17- m cronmeter, preferably in the range of 1 to about 250

m cr onet er¥Q 96/20983 preferably from 1 to 50 m croneters. - POEUSHS14486
solid or contain a single void, or nultiple’ voids. 5 Fol | owi ng
pol yneri zati on, an aqueous suspension of them microparticles is
obt ai ned which is stable to agglonerat}%n or coagulatlon under room

contents of 1 SESRiTbORRE addECRVRNr AR YT RET AU 4R Bich®

t he suspensi orasepbe akmownnin the art.phases, one phase being aqueous and

substantially free fﬁ%uc?PQOhX be Egﬁmgﬁggﬁl@%%%? %?&%QﬁLE endISIfl

suspensi on of con cropar ere
are used the doepievidédvénboesegmankts favi sade wlsim::lln, a:lsSsurpq:rs dn:yl ng,

becone voi ds. ph ai m,nor _portion of | | at ex
particles. %égéﬁ?bna§$819§¥P%9T&f ?8§aPFP8FéVF|8% hﬁ%@ﬂ? s an
aqueous SLb@e\meennthavsulgsarabasol et.gl.¢ shlei éslhersritxmusorcdalt&ad ontmy der
of about 40- 50 percent Leh, . Lf shaken with water I rea

redi sperse. paperl?ggigfﬁgaf Vﬁé qﬁ@gug sﬁfﬁgnﬁ |?:$a gi

m croparticl esmmybéepnbvi.deddohn’aealbat adhesdonobianksize pal )dtﬂ'rerzat ion to
provi de i nherent

t ack sure ensi,tive hesi ve coatings having
Iom1tr|bocharg?ﬂ§¥%g rﬁﬁ%ﬁﬁﬁigrﬁgfﬁeg? %Pr"&ﬁﬁ¥¥} '%i USfttesi ves.
Tapes of tilge mvent"rhe adhesiehl propetilieisn ofaftdve adheditiesy nepernad i ons may
be produced by oat ' lLe.c ntalnln% .conposj tions of the

i nvention 3 6r§ ng?gaégéﬁ s?%a%@c%ﬁ dHOG FESHN SR FE i ci ent 30
flex to "pop" pr&dtpcikéhout Peafferteddeaakitdiere fofr R hereidhesidludy

Such a9 (pol y)BYRGPRENEREY TOSLR BRRAES SORPESCHAL L hAGatmR ghdron
terepht hal at e, companobypbashl aseHsrkhilde, Ine.yPueREreMichUnRidHans 35
polyetherunlde aggrgfkyggve%g%QEQHEB, and Foral™ 105. Other useful
tackifiers include those based on t-butyl styrene.
Useful plasticiZe;s include dioctyl phthalate, 2-ethyl
hexyl phosphate, tricreSyl phosphate, and the like.
It is also within the scope of this invention to
20 include various other compénents to tapes of the
invention, such as pigments, fillers, including
additional conductive fillers, stabilizers, or various
polymeric additives. |
These and Sther aspects of the invention are
25 illustrated by the following examples which should not be
viewed as limiting in scbpe.

Test Methods
Resistivity Measurements of Antistatic Coatings

Resistivity is a measure of the intrinsic ability of
30 a material to conduct electrons. It is a property which
is independent of the dimensions of the material sample.
The surfacé resistivity of coatings of the invention
was measured by connecting a Keithley 616 digital
electrometer (Keithley 6105 resistivity adapter) to a 500
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- 18- The coating may be carried out by conventi onal nmet hods
such as waid920983at i ng, Meyer bar coating, knurled r.ol lpcTafds/fidee "
conventional neans known in the art for coati ng adhesi ves such as use
of an extrusion die. 5 Primer Bhnders may be used, but they are
not required. Preferred enbodlnents onprise a binder to ensure

t hat the adh bac t he ~adhesive exceeds the
adhesi on betﬁé%ﬁ ?ﬁﬁggegggﬁsi aﬁﬂ Fﬁ l@ﬂé&?réﬁléiﬁiﬁﬁﬂﬂﬁﬁeQD which it
will be atta.mdﬂvz.dﬁallss&mblamwere_maabudedpheliﬂlgi Sthaddaid acrylic
resins, rubber gnents c pal s, and m xtures t her eof .
Wher e hlgh t%ﬁ%ﬁ?a n5F88£P%P8 g5&§q§"¥§é useful primer wll
conprise at |east one phenolic reS|n 15 and at Ieast one rubbery conponent ..
Usef ul rubbery conponents i ncl lkeeln@ddhedigriibbers such as butyl

Lo, acryPoni t111 ot 6t cHRRRETOACH b AR PRFES realfned 18, Fomeiome

copol yners, a¢gtedefbexaulensheeyrmateriﬁlstrbnna ebbxlpaael measured

but yl ene-styrene, hloro [gne ol butadie e, | sopr ene,
styyene |soy Bnd. §$ %ﬁ%c an 3nﬁhﬂ1§?ﬁg tﬁ@P@KPQ PrgPe P@dpprlners

contﬁln n1xfex&mples,Ot%imoforcebie éﬁbE?BSeGOHEOQBdﬁs 9§&hc®&;ﬁﬁetﬁf I
acrylonitri t adj ene c opr ene - Usef u enolic
resYns |nclﬁﬂ§)5ﬁ%g§?e to? ?Fﬁatﬁg el gﬁeBHEHSFdPGPnﬁP&éHVGQ FésPn
avai | able commer chastyip 1.27oumme0ﬁlﬁbhbbﬂetnéd@6at€§ Ehade Aames UCAR
BKR- 2620, Q§§m1é§¥¥2€£G  noyvol ak r§5|ns- nd t e like, and

m xtures thetREor+eC prefer? fﬁ?ﬂ%F% cBhtLRAet PHnR46 ?BnBGlafﬁoteﬁﬁeferably
from 40dto Wlatparwstiofaphbeast 1263 Dinealpeh 1R0fReft sofitabebbeny 2
conpoun

kg hard rubber roller is used to apply the strip. The
free end of the coated strip is doubled back nearly
15 touching itself.so the angle of removal will be 180°.
The free end is attached to the adhesion tester scale.
The steel test plate is-clémped in the jaws of a tensile
testing machine which is capable of moving.the plate away
from the scale at a constant rate of 2.3 meters per
20 minute. The scale reading,ih grams is recorded as the
tape is peeled from the steel surface. The data is
| reported as the average'of the range of numbers observed
during the test. |

Wafer Dicing Tape Performance

25 A useful wafer dicing tape will survive a series of
processing steps during Which individual integrated
circuit chips are separated from the main wafer. The
steps include wafer.mounting, Sawing, Washing, drying and
die picking.

30 Wafer Mounting

This process combines the steps of attaching an
integrated circuit wafer to the adhesive tape, attaching

the tape to a circular support frame and trimming excess



0hen used, a primer may further conprise additives such as tackifying

agents, antioxidants, colorants, vi scosity adjusting aqgnts- sol vent s
and ot herwo 961209890 96/ 20983 | . PCT/US95/14486
PCT/ US95/ 14486 -19- conventi onal
additives, which may be used in such anoupgs as are known in the art.
The tape may be commercialized in roll form or may be divided into
segments for %gb%’ £2060 23BuRd ke Yuter %?ﬂc'imf%icaﬂd@w | 4he tSgppeibeSi ve
may be provide bet ween two substrates, e.g., the adhesive is coated
onto a pafeameubstrate, which can be used as a | abel, which may be
provi ded on a | ow adhesi on backsi ze or ot her easily renpvabl e surface
for individual use. 10 The adh@ire} R |es of the adhesi ves may
be altered by addition of tackif | asticiz
Preferred tackifi el‘l‘é'tef srafiere Sping YHd tﬁﬁ‘talnﬁhy%lr%’f ?%%Fﬁogi?gr S

comercialgy CHBRNRS WwaiEdy 351 416G Clieés | 66. deBDder such
trade namaés 1?5'%&140 ora errﬁt 655 Foral[err] 85, aér?géForal[err 105. élher

usef ul t adiidiividualn@hidks [ Hosh emsefiakex Jﬁj’%?ll’%@ﬁ‘éﬁem linggap

pl astici zers inc| e,
tricresyl phoé:rj%at%q' r%#l#eg %@%ﬁ&n& c%é’h}’étloré Qgé%h%ﬁ?ﬁéﬁﬁgésco e of
this |nvent|omthSﬂYe|UnﬂnﬁﬁiSRﬂWQﬁE¢(ﬂﬁﬁ#ckoﬁ%%néﬁtél@oat5ﬁ€§ gF1phan

I nventi on, qﬂﬁ gents, fillers, including addi ti onal conductive
fillers, stab zers or vari ous pol ymeric additives. These
and ot her aspects of the invention are 25 illustrated by the follow ng
exanpl es Wi ch shoul d not be vi efladensWBSBiRONg i n scope.

Following transfer from the wafer sawing unit to the
wafer washing station, high power jets of water wash over
the wafer and its associated support structure. This
cleans the wafer by removing résidual saw-dust.

15 Thereafter the washed assembly is dried before die
picking.

Die Picking

Computer controlled equipment directs force behind a
selected chip formed in the wafgr. The force causes the
20 - wafer to craék around the chip or die and releases the
chip from the main body of the wafer sufficiently to be
cleanly picked from the wafer and released by the wafer

dicing tape.

Key to Abbreviations

10A Isooctyl Acrylate

iPrOH ' Isopropyl Alcochol

AR | | Acrylic Acid

PEO Polyethylene oxide Acrylate

PEO (750) _ | Acrylate terminated PEO having a
750 MW

BPER 70% Benzoyl Perox1de, Lucidol™ 70

PEODMA Polyethylene Oxide Dimethacrylate



Test Met hods Resistivity Measurenments of Antistatic Coatings ,
Resistivity is a neasure of the intrinsic ability of 30 a material to

conduct womsross3s. It is a property which I S 1 ndepengeniusos/14486 .
di mensions of the material sanple. The surface resistivity of
coatings of the invention. - was neasur by connecting a Keithley 616
digital el ectroneter (Keithley 61057rSistivity adapter) to a 500

WD 96/ 20983 _ - PCT/ US95/ 14486

- 20- volt power supply, and[éf?ﬁﬁﬁpﬂﬁlto an el ectroneter.

| ndi vi dual sanpléeHDI# e neasured asienHexXaneddiol Diacryletedures according

to ASTM D- 257. . . Peel _Adhesiqn 5 Pee
adhesion i s t R orce required tOW%Laury(’loglugtfa%eeXi bl e sheet
material fromsxamipqi@hel neasur Athmoniudi LauddcisulFaieglfroxnd rate of

renoval . In the exanpl es, thi g forge- I's expressed in granms per
centineter (cm width of coat §EEHES. The procedure followed is: 10
Astrip 1.27 cmin width of the coated sheet is applied to the

hori zontal surface of a clean gl aKeyt &8t Materfiladise wi-th at |east 12.7

lineal ¢min_fifmcoptact, A2 kg, hard ller. is used t |
the ot rip  FRERTUR NAEEars) 5 nrpy e @p @ AUP -+ Sattih Hok neary 15

touching itself sdishd¢laed watlerr.eroval will be 180[err]. The free end
is attached ho t he _adhesi on t%st_er scal.e. he steel test plate js
cl anped in t RERFRRE 87Oy e DS COTTASION AFSvhitTe RAARASSE 3 Ad®® of

moving the plate goaution ihoBOYIS® dEaiof/Matrconstant rate of 2.3 neters
per 20 minute. The scale reading in grans is recorded as the tape is

peel ed from KRMAsien| Pentpgeythridodataiiss (B (N-aziridinyl)
p:opionate) crosslinker as a_iO% solution in iPrOH
XAMA-2 - Trimethylolpropane-trisf(B-(N—
aziridinyl)propionate) crosslinker as a 10% solution
10 in iPrOH.
Both crosslinkers are available from B.F. Goodrich,
Specialty Chemicals, Performance Resins and
Emulsions Division.
CX-100 - Trimethylolpropane-tris-(B-(N-
15 aziridinyl)prdpionate) provided as a 10% solution in
| iPrOH, available from Zeneca Resins.

Key to Film Substrates
Blue PVC film from Ross & Roberts .
Scotchcal™ Film (Plasticized PVC) from 3M Company
20 Clear PVC film from American Mirrex

Biaxially Oriented Polypropylene (BOPP) film

Phenolic Resin BKR-2620-Phenol-Formaldehyde Resin,
designated BKR-2620 UCAR; by Union Carbide.

SantivarA-Antioxidant di-tertiary amyl hydroquinone

25 Piccolyte S115-Polyterpene resin (tackifier)

Zirex-Zinc Resinate (tackifier)

Pheholic Reésin (CK-l635)-Phenol-Formaldehyde Resin, by
Union Carbide, designated CK-1635 UCAR.



réported as the average of the range of nunbers observed during the

test. Waf er Di cing Tape Performance 25 A usef ul
waf er di ciwQos/20983wi | | survive a series of processi ng SPEFAISYS14486)

whi ch i ndi vi dual integrated circuit chips are separated fromthe main
waf er. The st eps |nclude waf er nDuntlng saw ng,..washi ng, drying and
die picking. 30 gr Nbuntlng Thi s
process conbi nes the steps of attaching 1 integrated circuit wafer to
t he adhesi ve tape, attaching t he taggégg—§§C|rcular support frane and
trimm ng excess WO 96/Eﬁ§ﬁaratlons of Microparticles

PCT/ US95/ 14486 -21- tape from around
the outer circunference of the support Ex a

Waf er Sawi ng The wafer saw ng ains a computer-controlled

5 _dianDnd_saM/thatAsrgdés alcddnelSed g)ongdliyethylemefoxisde acty&hﬁédua
cut g opet ai (B VT MRy X HLS PR S o0, ST, HERERRL K anc
retain a firn1perpxdde }0 BBegWaMEme diiGsolved in isooctyl acryla¥éer
V\V\/g?glrn\?vashi ng éggspgl Owh' %c&%%@é%nﬁ%taﬁ%sﬁ’agfgga e t‘f%g f/vg]?er and
its associ at edsstppdbh &Ersuk&actaﬁhls The Gwafactdret vedRuitiynremovi ng
residual SaMqughprlsed Standapol‘IM A, available from Hercules, (8.4 g)
10 dissolved in de-ionized water (360 g) in a glass-lined
vessel. An emulsion of the isooctyl acrylate solution in
the aqueous solution was produced by high shear mixing
using an Omni mixer at setting 5. Mixing was continued
until the average particle size of the oily droplets was
15 approximately 3 pum. Size was determined using an optical
microscope.
The resulting oil-in-water emulsion was charged to a
1 liter glass resin reactor'equipped with four baffles, a
paddle stirrer and a suitable heat source, such as a
20 heating mantle. With continuous stirring 'at a rate of
400 rpm, the reactor and contents were heated to 60°C.
At this point the reactor was degassed with
nitrogen. A reaction proceeded in the abéence of oxygen.
This was allowed to continue for a period of 22 hours
25 while both temperature and stirring rate were maintained.
| The resultihg aqueous suspension contained insoluble
particles of approximately 5 pm in diameter.
To 100 parts of this particulate adhesive, was added
‘a combination of lithium salts to increase ionic
30 conductivity, ammonium hydroxide for pH adjustment,
benzotriazole for corrosion inhibition and a crosslinker
to improve water resistance of the coating. Each of the
additional 1ngred1ents was slowly stirred 1nto the

adhesive composition and thoroughly mixed just prior to



15 Thereafter the washed assenbly is dried before die

Di e Picking
sel ect edw®yspodsar med in the wafer.

around the chip or die and rel eases the

waf er sufficiently to be
dicing t ape.

t he waf er
| A
Al cohol

Benzoyl

Per oxi de,

pi cki ng.
Computer controlled equi pnent directs force behind a
The force causes the 2@cTy/dpei4486 Crack
chip fromthe main body of the
cl eanly pi czked fromthe wafer and rel eased by

Key to AbbreV| ations

coR'&lng. O%Csteylofa‘(i:tyl %:re%ﬁ rbg&qn&posz.tlorpgﬁ.thln one l?oggyl

Pol yﬁt hyl ene ogxict® sAWiylkare additidtE@rorbded optimum Aﬁdéﬂiﬁ@ feswlvaf ed
PEO having a

Oxi de Di net hacryl ate
PCT/ US95/ 14486

[(PEO [ err]

ALS
Ammoni um L
Key to WMat
distilled
10%

10

Luci dol [err]

a

750 MV
JTabe

Adhesive Compositidds
' 1 K - i

70 .
WD 96/20983~ ===

BPER

A

Pol yet hyl ene

ComPis}E#Qﬂonl im L3ample sl f af e, SamPle'S?ang pol fampleAs

pesive | ihilm N 2P 8 i s ot ovi ddP%d a 20 <IJWI TR & in
6% - LiNO, BENZOf 1T aZQl.& gant 1 -forr o Grgagent| 1s @ o/iged a
10% benzo 0.5 g 0.5 g 0.5 g
triazole : o
10% CX-100 0.06 g - - -
10% XAMA-2 - 0.06 g -
10% XAMA-7 - - 0.03 g
Water - 50 g 102 g

Table 1 (Cont.)
- Adhe51ve Compos:.tlons
Sample 4 Sample 5 Sample 6 ~Sample 7

Adhesive 100 g 100 g 700 g 100 g
20% LiNO; 2.5 g 2.5g¢g 2.5 g 2.5 g
108 benzo 0.5 g 0.5 g 0.5 g 0.5 g
triazol - : - :
10% XAMA-7 | 0.06 g 0.06 g 0.06 g 0.06 g
NH,0H - 0.3 g . 0.44 g 0.50 ¢
Water S0 g 50 ¢ 50 g 50 g
PH 2.7 7.2 8.0 8.9
Samples 4 and 5 showed good water resistance. Preferred

compositions have a pH from 2.5 to 7.0; most preferred

compositions from 3.0 to 7.0.

At higher pHs such as 8 or

more, poor resistance to water was seen (Samples 6 and

7).



5 solution in 50/50 i PrOH/ Water - XAMA-7 -

Pentaerythritol-tris-([err]-(Naziridinyl) - .. propi onate) crosslinker
as a 10% swpbwémeve3i n i PrOH XAMA-2 - Tri met hyl ol pr opane PCE/US95/14486
([err]-(N aziridinyl)propionate) crosslinker as a 10% sol ution 10
in iPrOH Both crosslinkers are a_tégi_l able fromB. F. Goodrich,

Speci alty Chem cals, Performance Resins an Emul si ons Di vi si on.

CX-100 - Trimet hyl ol propane-LEiS- . . | 1Ni.disnyl ) propi onat e)
provi ded as a 10% sol ution -i'£>Ele aratg'(\’l-n : 1r1mexf”‘.7§ uqi rBHm Zeneca Resi ns.

Key to Film SuMategtieds Blue PVC filmfrom Ross & Roberts

From Arer | can RREPS sne? Mg Eilertte o PO T RARES GBI

Phenol i ¢ Resi nNB¥Br2a20WRhenol - For mal dehyde 2% edth parts . 1d8%8Ynat ed

BKR- 2620 UCAR, Ugi,on _Car.bi _ ant i varA-Ant joxi dant dig tiary anyl
hydr oqui none 2§g§r‘83&r=y1“§5§1‘1%?ﬂ§o|%ﬂze°?pene -a'eggigr?](qag%t}ﬁdf i er?'SE%Zi rex- Zi nc
Resi nate (tackishngilvar A Phenolic Resin (CK-3L&E5)paiesol - Fob nab3ghyde

52}5'28982)/ piccolJid sTaiPi de. desi gnat 6%9%%%%248%'811%\/\0
- 23- Zirex Exanpl es 49.67 parts 3.8PL&parations,
of Mcroparti CIP Se'nolic Resin 69.43 parts 5.328%
Methyl Ethyl Ketone 329.57 parts 25.290%
iso-Propanol 60.00 parts - 4.604%
Toluene 621.00 parts 47.652%

The resins, tackifiers and antioxidant indicated
above are dissolved in a mixed solvent comprising methyl
5 ethyl ketone, iso-propanol and toluene to provide a
primer coating for film supports. Conventiqnal churns,
equipped with stirrers, or similar equipment may be used
for primer solution preparation. The solution is
inspected for clarity and filtered if necessary.

10 Film Priming

One part of the primer composition was diluted,
prior to coating, with two parts of a mixed solvent of
2:1 toluene:MEK. Both the PVC and Scotchcal™ films
received a coat of primer using a #4 Meyer bar. '

15 Evaporation of the primer solvent at 77°C, for about 3
minutes, yielded a dried primed film suitable for coating
with adhesive. The dried primer layer was approximately
7.9%x10™¢ mm to 1.2x10"° mm thick. The primer was direct

'~ coated onto both films.

20 | (An alternative means of primer application uses a

gravure roll coater eqﬁipped with a knurled roll of about
" 10 lines/mm with drying at 75°C.)



Exanmple 1 Acrylic acid (5.4 g), polyethylene oxide acrylate 5
(PEO 750) (13.5 g), PEODMA (0.15 g) and 70% benzoyl peroxide (0.99 g)
wer e di se@ osmdeg3n i sooctyl acryl ate (223.2 g). This s@ciusosiams added .
to an aqueous sol ution of surfactant. The surfactant sol ution

conprised Standapol[err] A available frgqmHercules, (8.4 g) 10 dissolved
“in de-ionized water (360 g) in a glass-lﬂqﬁﬁj vessel . An emul sion of the

i sooctyl acrylate solution in t he aqueous sol uti on was produced by high
shear m xi ng usi ng an::Omi niﬁﬁihiﬁiéﬁggéﬂﬁiﬁﬂ M xi ng was conti nued
until the average Twy metlhods,zeforf dpFl winy theopdliesive 46 therpximadel y 3
[err]m Size was .determ_ned using an optical_ m cr oscppe. The
resul ting oiPﬁé¥ﬁﬂ&wn9%¥ﬁn§Hf§#%&% %ﬁﬁi#9?éfppfiq?ﬁ+$%raﬁlﬁgge?esin

L eact or equi m@iﬁg tHagesir ._htmfef |Sifbtc&hclzal'“ paeciﬁldamééﬁprc@@ﬂe@ withabl e

eat source, sych .as a .20 heatin ntle. Wth con{jnuous stirring at a
rate of § &SIHe Heer?ea% %%ﬁ éﬁ@%ﬁfe‘g*ﬁ%‘féﬂt@ 65?% r]C.
At this poi nprified eAtistirates ulgRF 3 M IMeyer BHE RSN diégast | €6°C
proceeded in the absence of

gen, This was allowed to contjnue for a
beriod of 22 H0Burts HISURRY e e BUSASGRAE S DY 13 (17 aRs FoX dhaEhed,
mal [lt a: ned. f i.e.Tha ﬂ@i?it:ltédg&ﬁ.qu%fi&uﬁ%iﬁh&% 'f%%élsah?bl ef hi
parti cl es or appraoxi ely. P I.Nn_dl anecger. 10 arts o IS
particul ate éﬂﬁ%@ﬁ-"\?@% ;Fad&e?"lrb &“‘b(’}&’&icﬁ‘at i%h ,aofrqliﬁqﬁ%nlr’g?ﬁ’fs to
i ncr ease]  ONithe3@a A HHAng fler cBTENY WaHBLINAX Xieyd 10Tt M 1ol preimedt |

benzotriazole for corrosion jnhibition and_a crgssl|nker to inprove

wat er resi st &NgEage e WWgatiidd REQINCHd tthe adhegidig i'IRE FhgFlRli ents was

slowly stirregdsan® tikrenticlhesi ve conposition and thoroughly m xed just

prior to WO 96/ 20983 | ) . )

PCT/ US95/ 14486  An alternative means of adhesive application uses a
gravure roll coater having a knurled roll of about 3.5

15 1lines/mm..

Table 2
Adhesive Tape Properties

The folléwing table demonstrates'thé pfoperties of
wafer dicing ﬁape of the invention as well as two
20 comparative tape constructions. The first comparative
tape, called Cl, is a commercially available antistatic
tape, available from Nitto Corporation. The second
comparative, called C2 is a non-water resistant adhesive
similar to thése of the invention, but having a pH of

25 9.2.
Sample Volts Tribocharge ' Resistance | Adhesion Water
_ _ Ohms oz/inch | resistance {
' On Steel | On Silicon .
Cl Nitto . 1840 1183 5.2 x 10%° 2.8 Good
Tape : : .
Sample 3 on 6 2 8.5 x 10’ 3.0 Good
Blue PVC
Sample 3 on 13 1 4.0 x 10" | 3.5 Good
Scotchcal _
C2 on Blue 6 2 5.2 x 10’ 2.5 | Swells
PVC ) .




-24- coating. Use of the coating conposition within one hour of
crosslinker addition provided optinmum coating.results.

Table 1 w0 96/20983 Adhesi ve Conpositions . CROPUSISII4486
Sample 1 Sampl e 2 ' Sanpl e 3 Adhesi ve 100 g
100 g 100 g 20% Li NGB 2 5 g

2.5 g 10% benzo 0.5 g 21

triazole % CX: 10 .4 q.:.0.06 9

rratore R0 a0 08 9 0% xanf ] mlumﬂuﬂg I
VAt er ' - 50 ¢ : 102 g5

Table 1 (Cbnt ) 1, B water- resxstantAdE%%f“%d@ﬁﬂ@mﬁﬂeSEute-

Sampl e 4 Sample 5 Sanmpl e 6 Sanpl e Adhesi ve 100 g
100 ¢ 10sepsitive adbegive tapg%ﬁglmgyle fOQgQ§eJas a wqfq;g

3'2 g tr?aé%?lng t%gébéS%Rglslng e ?l%xlble é%ﬁ%ﬂ}ate ha&lﬁbg |
0.06 g S5\H epppsing surfaces, at le@S@ gne Surf@q'zt hfarlng (ﬂ?ﬁmon a
Vat er Eéﬁogable, az§9131ne—cros§¥1dled m1cr6§¥£t1culé¥é

2.7 7. 8. Sampl es 4 and 5 showed good

wat er reS|staneéhesbwefspmpalﬁsd @énﬂ@§n§R§ﬁ$Hﬁ%R§a?%ﬂ4¥9(ﬁn§FEfQQF7 0;
most  pr ef erredbe?a%{égnﬂﬂéﬂebﬁnﬁn‘c e %aga %ﬂve“m d&‘lee{l DHSrrRete hEA6m 8 oF

nore, poor resrs to water was seen
a polymer electrolyte base polymer selected from the

.10 group con51st1ng of polyethylene oxide, polyphenylene
oxide, polyphenylene sulfide, polyethylene sulfide,
polyethyleneimine, polypropylene oxide,polybutylene
oxide, polybutylene sulfide, and polybutylene imine, and
at least one ionic sait selected from the group

15 consisting of salts of alkali metals and salts of
alkaline earth metals, wherein said microparticles have
an average diameter of at least 1 micrometer, said
adhesive having an adhesion to steel of from about 0.5
Newtons/100 mm (N/100 mm) to about 10 N/100 mm.

20 2. A water-resistant anti-static particulate
pressure-sensitive adhesive according to claim 1,
comprising an aziridine crosslinking agent selected from
the group consisting of pentaerythritol-tris-(B-(N-
aziridinyl)propionate), trimethylolpropane-tris—-( - (N-

25 aziridinyl)propionate), trimethylolpropane-tris-( B- (N-
methylaziridinyl)propionate) and mixtures thereof.

3. An anti-static pressure-sensitive adhesive tape
according to claim 1 wherein said microparticulate
adhesive comprises a polymer of monomers comprising:

30 a) at least 70 parts of at least one alkyl

_________JEEEElEEEylate or vinyl ester,
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7). WD 96/ 2098,1331 Sh PCT/ US95/ 14486

- 25- cedt Prlner Sol ution Mat eri al s
Butadienwmnmnﬁncnltrljﬂﬂ , parts 5. 755% ‘Ne ®ECTAISSS/ 14486

25.00 parts 1. 918% ReS|n BKR- 2620 19.90 parts

1.527% Santivar A %895 parts 0. 303%

Pi ccol yte S115 _  49.67 parts 3.811% Zi rex

49.67 parts 3.811% _; | .4

5. 328% Met hy| thylc%e’f"'lokﬁiebq{dﬁﬁ% by S 2P ety ‘?gs"i‘gg %éé one

| so- Propanol polar monomesf). 0® peake 100 Apaﬁﬂn%monoﬁr@tuene

621. 00 parts o, T r I oxi dant

i ndi cat ed andgé’(?\%%?ee{'rne 5t ssollom' &ﬁl l?n"st;(e {éf So gllﬁgé ngt hyl 5

et hyl ket one polymen chaauﬁrqimte cﬁcuamﬁ tfrqmcnumlmer elqsctnelyteatl ng for

filmsuppprt v a St m | ar
equi pn"entg ?aﬁ?&ﬁg}d&n sfacir&lﬁrl ?le%% &@?%%Maé% oéméi%%rsoﬁgdéélion i's
i nspect ed forirclear igmountd ofi Iftmmed).llf paat:testsrarlyo pdfts, and from 0.01

Film Primng part f o SLEI i

prior to coal"}oﬂ’&s \;o'lcf Hm\%k?l gs{tosf) geen%)#egﬁg%lé\ageqn)? J(’:)# & g\?g?gi MLEQl

t ol uene: MEK. diotdllidiﬂ.ri@/@am Sottahqeexf evole fof polymer retectedlwteoat of
pri mer u5|ng a #4 Meyer bar. 15 Evaporation of the prinmer solvent at

77[err]C oPaFFH HRIF - - m nut es, ylelded a drled prlned filmsuitable
for coating _ R

10 4. . An antl statlc partlculate pressure-sen51t1ve
adhesive accordlng to claim 1 wherein the polymer
electrolyte'base_polymer'is polyethYlene oxide.

5. A antl-statlc pressure-sen51t1ve adhes1ve tape

accordlng to clalm 3 whereln said ionic salt is selected -

15 from the group con31st1ng_of L1CL, LiNO3;, LiCF3S0Oi, LISOq,
" LiOH, KOH, NaSCN, NaI, BaSOsCFs, LiN(SOsCF:), and NH,OH.

6. An anti-static pressure-sensitive adhesive tape
according to claim 3 wherein said monomer_comprises:
a) at least 85 parts by weight of at least one
20 alkyl (meth)acrylate or vinyl ester, and
b) correspondlngly, up to 15 parts by welght of at
least one polar monomer, to make 100 parts monomer,
Wherein said ionic conductive material comprises a
polymer electrolyte material'formed from 0.1 part to 10
25 parts of a polymer electrolyte base polymer, and from
0.01 moles to 10 moles of at least one salt of an alkali
metal or alkaline earth metal per mole of polymer
electrolyte base unit.

7. An anti-static pressure sensitive adhesive tape
30 according to claim 8 wherein the alkyl(meth)acrylate is
selected from the group consisting of isooctyl
(meth) acrylate, 2-ethylhexyl (meth)acrylate, isononyl
et it _

-
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b
wi th adhesi ve. The dried—primer— ayer Was~ appr oxi mat el y 7.9x10[err] mm

to 1. 2x10 eral mm t hi ck | rect. coated onto both fil ns.
L’( APO/2098 1 nat i \lﬂi@ﬁ*ﬂ | MF appl i cati on uses BCT/US95/14486vur e

roII coat er equi pped wt knur of about 10 lines/ mMmwi th

drying at 75[err]C.) WO 96/20983 -2

PCT/ US95/ 14486 -26-

Adhesi ve CO&tlQﬁeth)acryléE@Q RAES. | Hyyg%Q jve to the

pri med back |n% gave suitable product for app |cat|on a mafer

dicing tapes. (meEngasradekereand R vdi rl@ath) asatleder th 5 adhesive,

I .e., the adhesive applied d|rectly to the primed substrate using a #12

Meyer bar then drieg at [ ;.C m nutes. _.The PVC . was, coated by

a transfer method, 8. Qg %Elt kﬁ&raltéﬁ Ip&‘quS&.H:‘f[ srﬂ‘%vtfs&#ﬁflp‘feea%ﬁ%e an

adhesi ve Iayerpflclniﬁ[érwpemeumhMMQ vimyd redtersdd isellectldd fituai egtd er

transfer of th the ri surfa e of th fllm
pr oduced the agﬁggp v:.nyngT%ﬂ:lh e 91
alternative neaaprohtedh@anwd dpmkmmablwdnwﬂe$eiargon§ﬁéuuviﬂymI coater

Tanl oo RexaRoatd, WRYY Bedrioandi 3l desanoate, andryginyl

foll ow ng tabl ectanoasier.ates the properties of waf er dicing tape of the
i nvention as well as two 20 conparative tape constructions. The first

conparative . .
9. An anti-static pressure-sensitive adhesive tape

10 according to claim 6 wherein said polar monomer is
selected from the group consisting of N-vinyl-2-
pyrrolidone, N-vinyl caprolactam, acrylonitrile, vinyl
acrylate, diallyl phthalate, acrylic acid, methacrylic
acid, itaconic acid, hydroxyalkyl acrylates, cyanoalkyl

15 acrylates, acrylamides, and substituted acrylamides.

10. An anti-static pressure-sensitive adhesive tape
according to claim 1 wherein said flexible substrate is
selected from the group consisting of (poly)vinylidiene
chloride, polyesters, polyethylene terephthalate,

20 polyphenylene sulfide, polypropylene, polyethylene,
- polyetherimide, and polyethersulfone.
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called C1, is a gonner |1y avi)ugbszﬁ niyiggeat itc t ape AMENBED SHEET

M Ntto CDrgE;gLL;ghesr"”-i—d ative, called 2 is a .
¥ wat er resi simlar to those of the |nyent40n but - -

L T e e

[inch reS|stan Steet~ Cn S|I|con Cl Ntto
840 1183 5.2 x 10[err] 2. 8 Good Tape Sanpl e
3 on 6 What is ClSlﬁe& igerr] 3.0 Good Bl ue PVC

Sanmpl e 3 on 13 4.0 x 10[err] 3.5 Good -

Scot chcal C2 on Blue 6 2 5.2 x 10[err] 2.5

Swel |'s PV@ - A water-reaNﬁﬁan%:caat#e@uatlc pressuret. A '
wat er - r esi Sta@ensaﬂiivété&h&s%ésw‘.‘ég% suitdbal e yhiest va hagg,suitable
for use as a waf dicing tape cConprising a e substra e having 5
opposi ng surfmngttiikascompé‘lﬂ}rana@ Beexinget ﬁ@m#r%lte havéngvabl e,
aziridi “e.‘ﬁro%i# ”éﬁfr?;gé(ets' Cléltatleeast &?ﬁ%h‘&a@%ééﬁf‘n fa eon a

m croparticles™fHaving a surface beari ereon an ionic c AR

mat eri al f or naerxaable, azzrldlne-crossllnked microparticulate

adhesive comprised of microparticles having a surface

bearing thereon an ionic conductive material formed from
a polymer electrolyte base polymer selected from the

10 group consisting of polyethylene oxide, polyphenylene

‘. oxide, polyphenylene sulfide, polyethylene sulfide,

polyethyleneimine, polypropylene ox1de,polybutylene
oxide, polybutylene sulfide, and polybutylene imine, and
at least one ionic salt selected from the group

15 consisting of salts of alkali metals and salts of
alkaline earth metals, wherein said microparticles have
an average diameter of at least 1 midrométer{buﬁnb

and a pH from 2.5 to 7.0.
20 2. A water-resistant antl—statlc particulate

pressure-sensitive adhesive according to claim 1,

‘ compris;ng an aziridine crosslinking agent selected from
the group consisting of pentaerythritol-tris-(B-(N-
aziridinyl)propionatef, frimethylolpropane-tris-(B-(N—

25 aziridinyl)propionate), trimethylolpropane-tris-(p-(N-

methylaziridinyl)propionate) and mixtures thereof.

3. An anti-static pressure-sensitive adhesive tape
according to claim 1 wherein said micrdparticulate
adhesive comprises a polymer of monomers comprising:

30 a) at least 70 parts of at least one alkyl

(meth)acrylate or vinyl ester,




-

‘a poh(.yr'rer el ect'rol ytéREPbA rsl.m'ect ed fromthe 10 group cons =
of | yet hyl ene oxi ddg, oxi de, pol yphenyl ene sul fi

dgﬁ* _DS’:s
,

3pol get hyl ene sul fi de, 12b g tpé eneifm ne, polyp;qpy|ané-~ . . ::
oxifde, pol ybut yl ene oxi § uttylfene sul fide,* and bolybutylene |ﬂ1ne K

a at | east one idn#c_saLL"agL_gtﬂd from the *gr6up’*t5° conS§i'sti'ng of
salts of alkali netalls and salts of al k28+ne earth netals, wherein said
croparticl es have amaver-age—di-aheter of at least 1 mcroneter,

nd a pH from2.5 td¥V.0. cecrespondzngly;\ vpt 8- B@sperast ofhat §teatau: one
particulate pre}%&iSrSﬁBﬁF Ee ﬁghﬁ%k\éelaﬁeg gggmbﬁoﬂ&l m 1,

conprising an aziridine cross agent se the group
consi sting of R heraint spidr tonifecopdumtive ma&srnadumpmnmmﬂasomate)

trlnethylolpnmﬁgfyﬁéfs EEE%I%NE fg§mga|Ekﬁﬁ“&'%ﬁiﬁﬁ%?B@%@btrol

trlnethylolgropane tris- azir ropl onat ) %and
m xtures theredfase polymer,3saidnpedymest electprdyser b%m@qhmmmme

Lane o200 il afbBhE beVeSER! B. 3ALE! ELORY Bagds? Sng sflgpldte

conpri ses a polynmer of nononers conp
of at | east onenlé&glto 10 moles of at least one salt of an alkal§- metal

b)  correspongiNQl yxa¥PnkOedBeR2hbEall pat hER8! 02 "folymer electrolyte

base unit.

10 4. An anti-static particulate pressure-sensitive
. adhesive according to claim 1 wherein the polymer
electrolyte base polymer is polyethylene oxide.

S. A anti-static pressure-sensitive adhesive tape

according to claim 3 wherein said ionic salt is selected

1S from the group consisting of LiCl, LiNO,, LiCF3S0s, LISO,
LiOH, KOH, NascCN, NaI, BaSO,CF;, LiN(SOiCF;), and NH,CH.

6. An anti-static pressure-sensitive adhesive tape
-according to claim 3 wherein said monomer comprises:
~a) at least 85 parts by weight of at least one
20 alkyl (meth)acrylate or vinyl ester, and
. _ . b) correspondingly, up to 15 parts by weight of at
least one polar monomer, to make 100 parts monomer,
wherein said ionic conductive material comprises a
polymer electrolyte material formed from 0.1 part to 10
25 parts of a polymer electrolyte base polymer, and from
0.01 moles to 10 moles of at least one salt of an alkali
metal or alkaline earth metal per mole of polymer
electrolyte base unit. '

7. 'An anti-static preésure sensitive adhesive tape
30 according to claim 8 wherein the alkyl (meth)acrylate is
selected from the group consisting of isooctyl
(meth) acrylate, 2-ethylhexyl (meth)acrylate, isononyl

* c L N s *




X {alatn Tt Kt
P L

fpolar nmonomer, ‘to nake 100. parts nonomner, and wherein said i onABIEHTTE B3I
‘condyctive material conprises a pol ynmer electrolyte fornmed from a
\pol yfrer electrolyte 5 base polyner, said pol yner_ egkecty drsite biasé-'.pol-"m?:
addgd in an amount of fromO0.1 part to 10 partss sand: fr,onf0.D1." *- 4:?..
nol/es to 10 noles of at |least one salt of an alkald meta&t* * of*arkalihe *
earth netal per nole of polyner electrol yt+-9- base unit. 10 4,
Ah anti-static particulate pressure-sensitive adhesi ve according to
‘| ai m 1 wher eilmetihd gt yhate, isebmyilr dmeth)mceybateserddadenyl et hyl ene
oxi de. . | - t§ es =S b adhesi ve tape
according to C(Flfltnlﬁfc ﬁr‘%?%’ s%ﬁg *’%ﬁ&g‘ s@%tﬁ})sgégygé}té%d 15 fromthe group
consisting of Lid, LiNJerr], LiCF[err]SOerr], LISOerr], Li OH, KOH,
NaSCN, Nal, BaSOBCH3, LimM S&heirsChke bdedyduréndehdieriddthidhesive tapeb.
An anti-static pressure-sensitive gdheslv%ata e ,accordlqg%ao claim3

wherein said 6n R’ pfheEein the vinyljester ig;selected:frep RReght

of at |easy oggollp consisBiiy! oEMethjacradexisyDhekbfWatas! efingd
b) . correspondingly, up to 15 parts by weight of at .l east one

pol ar nonomer C3RFAFHQy 10PBhr 13URBREmeVinyl R@LREARTEH]Y i BHR¥L conducti ve

material conphes@nchte, PPAYIEHre8beehna¥e)! ariveyer Hakanyded, faem Pidypart
to 10 25 parts of a polymer electrolyte base polyner, and from 0701

moles to 10 mOERF2ateR- | east one salt of an alkali metal or al kaline
earth netal per nole of polyner el ectrolyte base unit. 7.
An anti-static pressure sensjiliv ' ?E? 3 r ol i
wherein the al kyl (?fa‘t h) a%?y%é#ié ?Eggg%s?\é%e% € fgg%gﬁh(%‘gé on%%ltl%%%ls’?sg%ﬁﬁ

of" sooct acqomiinactyl alaim?éetvingriediy|sgidt bpdeny inmromesohsny|
selected from the group consisting of N-vinyl-2-

; pyrrolidone, N-vinyl caprolactam, acryldnitrile, vinyl
% acrylate, diallyl phthalate, acrylic acid, methacrylic
? - acid, itaconic acid, hydroxyalkyl acrylates, cyanoalkyl
% 15 acrylates, acrylamides, and substituted acrylamides. -

10. An anti-static pressure-sensitive adhesive tape
according to claim 1 wherein said flexible substrate is
selected from the group consisting of (poly)vinylidiene
chloride, polyesters, polyethylene terephthalate,

20 polyphenylene sulfide, polypropylene, polyethylene,

. polyetherimide, and polyethersulfone.
—_— . ' .
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(meth)acrylate, isoanyl (neth)acrylate, isodecyl . QF0253) 6
~(~rret h)acryl ate, and butyl (neth)acryl ate. 8. An arn/me) ater(qpfg CON
ester

- dh f claimé. wh the NKIMDEE
ot 11 ol 0 ouonbf e agmlimt 81&?1{;,?%2“%%@1 hexanoatd®i ny|
capr 0ah e HONKR TR Ron bR e e S PRRIER i BNty coBBRRABNPIRATY lpcr

pr
anﬁl(s%wnp'r"é%msﬁl ve adHesi \ €1} ingeatiodal PaidicxtivriNumper: 0 C | aiWi0696120983
wher ei COORTA2,H0EB 1ADNoner i s

sAléct ed fromthe group consi gtin
cab?b'l"'ﬁ’ﬂ’?%?ﬂf%’?ﬂ‘?rl e, fgnppe (110799

N- Vi nyl - 2- _pyrrolidone, N-vin

acrlyl ate, di aIIyI thal ate, acr I|c ac rrethacryllc aci d, |tacon|c
2 (21 et pmelnien bt o, TEFURRSNRS | B g e ol .
SUbS32) fniaHon@iCFinhg BRtk:deS - SNmmwlggs(othpgs) An ant-stati c pr’esSu e-gensiTrve
adhesi ve tape according to claim1 wherein said flexible substrate is
sellected fromthe group consi sting of (p®ibihed nyl i di ene chl ori de,

pol

| Do h ('ff' TREE0Al EerTEh reReT i d
o yprgﬁ;f&gene yet Xé elg&q;btlgg%| y§§ - Fy Vﬁ W sul

pol ye ene neri m de, and pol yet hersul f one.
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(54) Title: PRESSURE-SENSITIVE ADHESIVE TAPES FOR ELECTRONICS APPLICATIONS
(57) Abstract

A water-resistant, anti-static pressure-sensitive adhesive tape suitable for use as a wafer dicing tape comprising a flexible substrate
having opposing surfaces, at least one surface bearing thereon a removable, aziridine-crosslinked microparticulate adhesive comprised of
micropa:ﬁcles having a surface bearing thereon an ionic conductive material formed from a polymer electrolyte base polymer, and at least
one ionic salt selected from the group consisting of salts of alkali metals and salts of alkaline earth metals, wherein said microparticles have
an average diameter of at least 1 mlcrometer, said adhesive having an adhesion to steel of from about 0.5 Newtons/100 mm (N/100 mm)
to about 10 N/100 mm.




