WD 03/ 033208 PCT/ EP02/ 11043 Descri ption ASSEMBLY SYSTEM FOR STATI ONI NG
SEM CONDUCTOR WAFER AND PROCESS FOR MANUFACTORIN G SEM CONDUCTOR WAFER

Fi el d of woestoas2esti on The present invention provides an axXIerHoby18ySt em
for stationing a 10 sem conductor wafer suitable for the processing of
said wafer and also provides a process for manufacturing a sem conductor
waf er. Background of the Invention The ubiquitous integrated chips utilized
in the nmaking of nodern 15 electronic devices are constructed fromsmall,
fragile silicon wafers. It is inperative that these wafers possess flat,
blem sh-free, mrror-like surfaces, since surface inperfections can

adversely affect the electrical prcmggrcpi'gf;@n of the final integrated chips.
20 Typically, substrate wafers are cu y di anond-sawi ng single crystal

silicon rods. In order to ensure integrated chips of sound structural

i Nt egkIAEYBLY (SYSTEM FPR ITAHEREYS a$EMICONQUSHF MAFRR: ANOURPEREY FOBrNANGRAGHORERe
cryst & SEVMFFONBECTAR EAFERnAs produced during the sawi ng procedure. 25 The
first operation for obtaining a blem sh-free surface is called "Il apping".
The | appi ng operation enpl oys a coarse abrasive such as coarse alumna or
silicon carbide abrasive particles. Lapping renoves coarse surface

i nperf ect iﬁg@ JfrtR@Iﬁj@ti%ﬁv"i ng operation. Lapping also provides flatness
and paral | rface. 30 After the | apping operation, a series of
pol i shing st epsTre @resgntdpeehttom pedvidesnanheagsembly rmyistem ofos wetdtianeng a

i nper fections. ring the pol.ishi eration, a nunber qf silicon wafers
are typi ceﬁqr‘}'c?@j}fﬁtgg vgﬁr}er fsi%taapaeg& cprgce%%equﬁ?@ C’@?@'ﬁ and ﬁgﬁoal) or
ceram ¢ Cajrhjigks ¥ pdebésirtaisactuig @ s@niRbAlEcYPWER033208 PCT/ EPO2/ 11043
assenbly or by an adhesive material, in order to elimnate the need for

manual | y polishing each individual wafer. The tenpl ate assenbly consists of
i npr egnat al uraetpt ne and. | astic retaining rings to hold the silicon
wafers i 0 i rials may be a wax or a resin dissolved in a
suitable 5 solwgntubiquitous integrated chips utilized in the making of modern
15  electronic devices are constructed from small, fragile silicon wafers. It is
imperative that these wafers possess flat, blemish-free, mirror-like surfaces,
since surface imperfections can adversely affect the electrical properties of

the final integrated chips.

20 Typically, substrate wafers are cut by diamond-sawing single crystal
silicon rods. In order to ensure integrated chips of sound structural integrity, it
is first necessary to remove the toughened portion of the crystal surface which

was produced during the sawing procedure.

25 The first operation for obtaining a blemish-free surface is called
"lapping". The lapping operation employs a coarse abrasive such as coarse
alumina or silicon carbide abrasive particles. Lapping removes coarse
surface imperfections from the sawing operation. Lapping also provides
flatness and parallelism to the surface.

30 After the lapping operation, a series of polishing steps are employed to
eliminate the remaining surface imperfections. During the polishing operation,
a number of silicon wafers are typically mounted or “fixtured" onto a

nonceramic (such as metal) or ceramic carrier or polishing head by a template



However, it is desirable to utilize water-based adhesive materials to
avoid the problens associated with volatile organic solvents. Furthernore,
si nce t hewadb®sswe materials used are derived from nat uralPQuvErRdatod3 (such
as 10 rosin), there are inconsistencies associated with batch to batch

vari at| ons,c i gagSar elebivbCHlckeddl 9cbP GRbIHRGle nb i ggntrol on

product vari atch to batch variation can in turn lead to
adhesi on pnablalyspalfshirgeeacte imdbddakl ovafier waihertetmplatecassentay @onsistyr oter ani ¢

carrier or, polishi ead | eadi to wafer defects. Therefore, .n order
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products. The present 1nvention avoids the aforenentioned problens in that

it provi deolvextter - based adhesive conpositions and utilizes synthetic
components. 20 U.S. Patent 5,942,445 discloses a nethod of manufacturing a
sem conduct or wafer conprising the steps of flattening a thin disc-shaped

waf er obt ai ned poweeraflit R desirall® Gobutilzer Wwake-tgiseddaditasivananatetiaishiong t he
flattened wafer on both sides sinultaneously. This patent discloses the
presence @void i PeebleMecassneiaied v valatile REINC Salvetpadairpiesmores U, s.
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charges on I Xturing adnesi ve 1B an sifrcon wafers so treate Yy
addi ngoan rasinj),stragré caregiebnsistanciest assoviated withebateh. to3batimwarnigtiafs t he

| nvention The present jnvention provides an, assenbly system.for, stationin
a sem coﬂmjﬁtﬂ%ﬂa‘ﬂﬁéﬂéﬂ'ﬁ ?ttfﬁbpéeﬁerm?ﬁ‘%'é%ti' 09538?/%@95“%’@&35%1 em °
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sem conductor wafer; an aqueous adhesive conposition interposed
bet ween saiednicendudter whfsrkto thadhmartansiendregramic carneif@rpolishing headsi ve

conposi tiqgn_conpri Si ter; t l.east. one rel ease se fromthe
group cong?@ﬁpagoowe‘%gl%?%l eﬁge%ef%rleydalgr, k| %c?r\'iohde%?&gém& %t%ﬁi;ﬁl ed
sur f agantfiomf beghossr batdhaniaviations, Si lisCem® desirable to use adhesive
compositions comprising synthetic components or products. The present
invention avoids the aforementioned problems in that it provides water-based

adhesive compositions and utilizes synthetic components.

20 U.S. Patent 5,942,445 discloses a method of manufacturing a
semiconductor wafer comprising the steps of flattening a thin disc-shaped
wafer obtained right after slicing by surface grinding, and polishing the
flattened wafer on both sides simultaneously. This patent discloses the
presence of a wax or like adhesive between wafer and a base plate.

25

U.S. Patent 5,534,053 discloses a method for reducing or eliminating
static charges on fixturing adhesive films and silicon wafers so treated by

adding an antistatic agent to the fixturing adhesive.

30 Summary of the Invention

The present invention provides an assembly system for stationing a
semiconductor wafer suitable for processing said wafer, said system
comprising:

(a) a holding block;



polynmers; and at | east one resin selected fromthe group consisting of
(meth)acrylic acid or (neth)acryl ate based pol yners, vinyl acetate

pol yrmer s, worosgszesrodi fi ed mal ei ¢ resins, novol ak resins, @ud/Rrob/y1oas s
represented by the formula RRLRR R3 | I I CHR-CCH-CCH-C ~CQ HOCy

OORct'~R4 0 -NH-CLOCIaZ 2 ) RS, Rs wherein each Rl, R2, and R3

| ndependent |y i@s:h@a?'c%%q{] quéﬁ;arﬁ i's a hydrocarbyl group of 1 to 4
carbon at of§; aagheds atbese cofpReNdRNbleyposed baticepesni® cerarhicdsiociar by
group of 1 to 4 carbon atons; R6 is hydrocarbyl 15 group of 1 to 20 carbon

atons; w, &nd paidhsemiconauyeis vriat.| SpidRdhgsiariunPesition COMPrisng Wakii ei n

sai d adhesjiyV Ny r t Sal | ck than
o sai d scth EBRCORT b Cask sBeNGHERC R R ha Rk Kang G FEUREIYINET ] ece
for marsuf aglycols nfuarine2fregeathoryldtert surfactaets, famnmpsurlacigntshensit siisord :  ( a)
providing a holdin | ock; (b rovidin em conduct or wafer;. (c)_ coating
sai d hol di P@y’lﬁ‘leb%kgﬂﬁ? %héeaﬁ('dé”‘gfr%ﬁi (?e%&%‘icfmc NS 9rokn e(?or\ﬁi'stt'ﬁ‘gaﬁf agueous
adhesi ve ¢ || I inSd ' I NQinvP acédhe érent
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et hoxyl at essbumiodiftedmaleid tasirso novbkkarsins, and pslymersepissieptast By theand at

| east one resi Q@(sel ected fromthe group consisting of (nmeth)acrylic acid

or (meth) aQFTP e based pol yners, vinyl acetate polyners, rosin-nodified
mal ei ¢ resins, novel ak resins, rRind pol ynemrs represented by the formula 3 WO

03/ 033208 P%/S%QZ& 11048 (R, ROLRB | {Ic) [CGH2-'C CH2-C CHR-C
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wherein each R', R?, and R® independently is hydrogen or methyl; R is

a hydrocarbyl group of 1 to 4 carbon atoms; each R* and R® independently is
hydrogen or a hydrocarbyl group of 1 to 4 carbon atoms; R® is hydrocarbyl

15 group of 1 to 20 carbon atoms; w, X, y, and z independently are a number
from 1 to 100; wherein said adhesive composition adheres more strongly to

said holding block than to said semiconductor wafer.

The present invention also provides a process for manufacturing a
20  semiconductor wafer, comprising the steps of:
(a)  providing a holding block;
(b)  providing a semiconductor wafer;
(¢) coating said holding block or one side of said semiconductor
wafer with an aqueous adhesive composition comprising water; at least one
25 release agent selected from the group consisting of polyethylene glycols,
fluorine-free ethoxylated surfactants, fluorosurfacants, and silicone polymers;
and at least one resin selected from the group consisting of (meth)acrylic acid
or (meth)acrylate based polymers, vinyl acetate polymers, rosin-modified

maleic resins, novolak resins, and polymers represented by the formula



CwHOCy OOR6"" RA OCNHCf OCH2CH4O 1 -0 R5 Rs wherein each R1,
R2, and R3 independently is hydrogen or nethyl; R is a hydrocarbyl group of
1 to 4 cawlea/0ai2085; each R4 and R5 independently is 5 hydmmpeions a

hydr ocar byl group of 1 to 4 carbon atonms; R6 is hydrocarbyl group of 1 to
12 carbon atons; wg' x, y, and zRa ndependen3ly are a nunber from1 to 100;

(d) contacti ng. ne| Si de of @%I se ucg or fer (neither side of which
is previouslly € at ed) tE éa cpat e% ¢difng bl ock, or said coated side of
10 said sem cond(?u&\or a| d/« oI dinmg. bl ek (uncoat ed) such that said
seni conduct or waf er Bdheres to csal d coat olRdi ng ol ock; (e) polishing the
ot her side of said sem conductor wafer; ane t';)_ DR beg é,}aza{éductor
wafer fromthe coated ceram c hol ding block. [15 Des rlp I on* of RS
Preferred Enbodi nents In one aspect, the pres& i nvention provides an
assenbly systemfor stationing a sem conductor waf er suitable for
processing sai g, 8y, el . (b) a
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t enperature change of 0C and 100C’ and be amenabl’'e to rapid heating.
In one entftam tegat10& he hol di ng bl ock is made of a ceramic material, such
ﬁ;t er: ;fonsgag%jjemrﬁb&ﬁn é'ng |d8|o'fn§ &’@eﬂﬁ&cﬂ%uc%r w%féra(HeHH%rd%%)é' 813

which is previously coated) to said coated holding block, or said coated side of

10 said semiconductor wafer to said holding block (uncoated) such that said

semiconductor wafer adheres to said coated holding block;
(e) polishing the other side of said semiconductor wafer; and
(f) removing the semiconductor wafer from the coated ceramic holding
block.
15
Description of the Preferred Embodiments

In one aspect, the present invention provides an assembly system for
stationing a semiconductor wafer suitable for processing said wafer, said
system comprising: (a) a holding block; (b) a semiconductor wafer and (c) an

20 adhesive composition interposed between the holding block and the
semiconductor wafer, wherein the adhesive composition adheres more

strongly to the holding block than to the semiconductor wafer.

Holding block
25 The holding block of the present assembly system should preferably be

flat, should not warp under temperature change of 0°C and 100°C and should
be amenable to rapid heating. In one embodiment, the holding block is made
of a ceramic material, such as silicon carbide, zinc oxide, aluminum oxide, or
titanium dioxide material.

30



WO 03/ 033208 PCT/ EP02/ 11043 Suitable exanples of nonceram c material s that
can be used for the holding block include netal and various pol yner derived
mat er i al swoush3zmes hi gh tenperature thernoset resins, Bakeldrirro2/miogh
tenperature polyimdes, and highly crosslinked pol yurethanes. 5 The
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15 wherein each R', R? and R? independently is hydrogen or methyl; R is
a hydrocarbyl group of 1 to 4 carbon atoms; each R* and R® independently is
hydrogen or a hydrocarbyl group of 1 to 4 carbon atoms; R® is hydrocarby!
group of 1 to 20 carbon atoms, and in one embodiment 5 to 15 carbon atoms;
w, X, y, and z independently are a number from 1 to 100, and in one

20 embodiment, from 1 to 50 carbon atoms; wherein said adhesive composition
adheres more strongly to said holding block than to said semiconductor wafer.

As used herein, “release agent” denotes an additive that migrates to
25 the interface between the semiconductor wafer and adhesive composition to
facilitate removal of the wafer with a minimum of adhesive transfer to the

wafer.

As used herein, the term "hydrocarbyl substituent" or "hydrocarbyl
30 group”is used in its ordinary sense, which is well known to those skilled in the



5 WD 03/033208 PCT/EP02/ 11043 art. Specifically, it refers to a group
having a carbon atomdirectly attached to the remai nder of the nol ecule
and havi ngopBadsxos nant | y hydrocarbon character. Exanpl es pafl/Eppeln maar byl
groups include: (1) hydrocarbon substituents, that is, aliphatic (e.g.,

al kyl “or aa{r#egéé%ﬁlcalg/ A LfNEld G ¢rB %ha havﬁ*)@cg‘%%l'tg‘?’r! ato%(‘&'ir@élfggﬂdéﬂed to

substitue matic-, ali i C- cyclic-substituted
aromat i ¢ ghdbsterhaiedes, ofastheekﬂolermleyahd cha\abgt ipredominantipehginoca®n i ng i s

conpleted thro not th I t bstit t
toggt her fci‘ ‘ﬁglr %aEw P?EPﬁ)ééflogaft?y gfoéﬁ%sgﬁﬁlé’ﬁgt ﬁt fag ﬂydr oc\gszﬁ SHITHES

substituents, Hljihyhﬁaca?ymfsubgﬁoteﬁts I0atCRNApRANG (£.9N- ngﬁr@ﬁam@ﬁpl)groum

whi ch, in t he cont éxt of this invention, do not alteér predom nant |y
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era no’ nore than on su stltuent

nor e t han two, one, non-h ocat b
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and in one mO 1°to 15% and 1n one enbodi'ment, from
0.5%to 1@%dtgulfom) ght of the adhesive conposition. In one enbodi rrent t he

wat er present res s, adhe S| i sent at a
| evel of 5%t o 31559 ?‘%ﬂ% ﬁg{gH% nﬁﬁ@ﬁ fentY %%{&%ﬁﬂqggﬁﬂ %%Ie@g@e n§ in one
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03/ 033208 PCT/ EP02/ 11

other than carbon in a ring or chain otherwise composed of carbon atoms.

Heteroatoms include sulfur, oxygen, nitrogen, and encompass substituents as

pyridyl, furyl, thienyl and imidazolyl. In general, no more than two, preferably

no more than one, non-hydrocarbon substituent will be present for every ten

20 carbon atoms in the hydrocarbyl group; typically, there will be no non-

hydrocarbon substituents in the hydrocarby! group.

In one embodiment, the release agent in the present aqueous adhesive
composition is present at a level of from 0.05% to 20%, and in one
25 embodiment, from 0.1 to 15%, and in one embodiment, from 0.5% to 10% by

weight of the adhesive composition.

In one embodiment, the water present in the present aqueous adhesive
composition is present at a level of 5% to 95%, and in one embodiment, from
30 30% to 90%, and in one embodiment, from 60% to 80% by weight of the

adhesive composition.



In one enbodinent, the resin is present at a level of 5to 40% and in one
enbodi nent 10% to 30% and in one enbodi nent at 15%to 25% by wei ght of

t he adheswoa3wmaesg®siti on. 5 The pol yet hyl ene gl ycol of thequrEreemtos3
invention preferably has a weight average nol ecul ar wei ght (Ma) rangi ng

from 100 to 50,000, in,one di t t ' e di ment
from5,000 to é@,%?‘m&r‘? lm?ﬁt%%fﬁﬁé%})ﬁ%&%?&@ygggfg té%‘&%ﬁ@;ﬂgre

avai | abl e erymeRitidrhbiit 1095 to 88FPAARd Undsfe Ehthotwent GRI1SANGL T28% by

Pol yet hyl ene gl ycol" from C ariant 10 Corporation. In one enbodi nent, the
pol yet hyl e\ﬁ@ggt otihe adhesiveseaiopesition.| evel of 1-15% and in one embodi ment
4-10% by wei ght of the adhesive conposition. The fluorine-free ethoxyl ated
surfactant is not particularly limted. 15 Sonme common exanpl es include
those gomer ci alhe pohpathglehe glydelr of hibe pagsent NEGEXHOFMprefiedably B8 BOLTM , .

The fluorosurfactant includes both .ignic and ngnioni urfactants, and
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the formula CnF2n+1X wherein X is SO2 or (CH2)20H and n is 4-14. Suitable
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under the nane "ZONYL(r)". tho i Labhe, fr i.nj n Kk i cal s,
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pol ydi net hyl si | oxane (PDWM5) materials, including silicaone-urethane

copol ymer f Wil%%. rand vinsenAgembediienbthd Oty hargight jaf the rdhesivey t hat
the sili co&%&git}/&;‘ars mgrate to the 30 surface and act as rel ease coats
due to theit ToOw Surface tension. Both "reactive" nodified and
"nonreactive" nodified PDVS pol yners can be used. 7 WO 03/033208

PCT/ EPO2/ 11043 _Whi |l e not. wishing to be bound by theory, it is believed
that "reacti ve"Tnﬁ)quqr@Sffthﬁgﬂ?ieQI Surizgtant éhé‘ﬁ’? c%%/rlt'(}wﬁa)‘ud@a'tﬁg- t he
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and at bo e upper a ower Ing interfaces. "Nonreactive"” nodified

™y

PDVS nat errigmhe “NEQDOIE™ and “TERGITOL™.

The fluorosurfactant includes both ionic and nonionic surfactants, and

include compounds having perfluoroalkyl groups. In one embodiment, the

20 compound having the prefluoroalkyl group is represented is represented by
the formula C,F2n+1X wherein X is SO, or (CH2).OH and n is 4-14. Suitable
nonlimiting examples include those fluorosurfactants available from Dupont

under the name “ZONYL®”, those available from Dainippon ink & Chemicals,
Inc., under the name “MEGAFACE

TM,,

25 name “FLUORAD .

T™,,

, and those available from 3M under the

The silicone polymers include without limitation polydimethylsiloxane

(PDMS) materials, including silicone-urethane copolymers. While not wishing

to be bound by theory, it is believed that the silicone polymers migrate to the

30 surface and act as release coats due to their low surface tension. Both
“reactive” modified and “nonreactive” modified PDMS polymers can be used.



5 al koxyl ate-nodified PDMS that have Iimted water solubility for use in
aqueous systens. While not wishing to be bound by theory, it is believed
t hat siliwonsA3ioet hane copol yners (pol yur et hane copol ynmer<TvERd2/11043 h

di mret hyl sil oxane 10 segnents) give the properties of a filmformng

el case. proper t 11006 P ishERRELEE HofnduB skt BB BRI ARG Prer
are commer@baéified ROKS mbletidis ean b dHerhicsig) B@wd@ﬂ @y thengdidwva maltrix t-G Co.
Ltd. (DNS), and from Poli/urethane Specj alties Inc. 15 The
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wei ght average nol ecul ar wei ght (Mw) ranging from 500 to 300,000 and in one
enbodi rrentsylsg%ﬁ'?SOO to 2500, and in one enbodi nent from 500 to 50, 000.

They may be avail able comrercially, for exanple, under the nane
"JONCRYL(r)" from S.C. Johnson Pol ynmer. These JONCRYL(r) materials are
usual |y aqueousihbie unot evishingntoabeibogndetye theoaymibris elibyelt dhatdslicome-25
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5 to 4% degnvwitghigivel tlidigragbrmisyef @orrrnﬁSﬂotrmm@ uTémaﬁél With theiragigfhat e i s
not limted in any t«a){) I n one enbodi nent, it is avai |l abl e as an

aqueous eﬁﬂmﬁbﬁiufﬁ stabidy icondtinest é(\ﬁ’@hU@ﬁemﬂba{Blea@@rm@Daﬁle@nOf silicanes
embodi ment,,.f i panQé( Iseg Fa{tg)bg %gf@‘ rc}:éﬁél&ﬁ{er?s 1pd ct)hﬁgercpa(?l&yé(\%éﬁ'léhlgaﬁg%at SR

one enbodi ment onpri ses | - Vinyl
acetate cotpmnlcmerka T@ebe @opo| @hemicatsan MG mSte hyd. 8(DMISQ3/43»3132|&8m

PCT/ EP02/ artjal | ysis of starting polyvinyl acetate with

met hanol , O?Wrﬁ aﬂﬁmg}/ %%?%I tabl e catal yst such as sodi um hydr oxi de.

The VIF al cohol -vinyl acetate copolymer preferably has a wei ght average
ar

nmol ecu wei ght (Mv) ranging from 5000 to 250,000 and in one enbodi nent
from 10, 000 t o Theo(nogtb)acrylic acid or (meth)acrylate polymer can be any polymer

comprising acrylic acid, methacrylic acid, an acrylate or a methacrylate
repeating unit. In one embodiment, the (meth)acrylic acid or (meth)acrylate
polymer is a styrene-acrylic acid copolymer. This copolymer preferably has a

20  weight average molecular weight (M,,) ranging from 500 to 300,000 and in one
embodiment from 500 to 2500, and in one embodiment from 500 to 50,000.
They may be available commercially, for example, under the name
“JONCRYL® from S.C. Johnson Polymer. These JONCRYL® materials are
usually aqueous solutions containing water, ammonium hydroxide and

25  styrene-acrylic acid copolymers. In one embodiment, the styrene acrylic acid
copolymer is present in the adhesive composition at a level of about 5 to 40%
by weight of the adhesive composition.

The polyvinyl acetate is not limited in any way. In one embodiment, it

30 is available as an aqueous emulsion from National Starch Chemical
Corporation. In one embodiment, the vinyl acetate is a dextrin-modified
polyvinyl acetate. In one embodiment, vinyl acetate polymer comprises a

vinyl alcohol-vinyl acetate copolymer. These copolymers can be made by



5 and in one enbodi nent from5,000 to 50,000. These copol yners are

avai l able conmmercially, for exanple, under the nane "MOWCOL" avail abl e
from C arwanB/ogxeopor at i on. Some preferred Mow ol copol ynersTiRPOR/wtha3 Mowi ol
3-83, Mowi ol 8-88, Mww ol 5-72 and Mowi ol 15-20. The first nunber in this

nunber 1ol i BB elCRTERTY PRYIRLP ke @R win SRRl HONGre 3T Ga0s

hydr ol yzedfpal suiiatye caealystt suclarndb rsaeuuan Rwdtawitight Taeeviage adte@oeemgf
pol yneri zation) of 350, whi]le Mowi ol 8-88 has Pw of 1000 and .is ?@
hydrol yze@%@@vrmly@@ét%@@ra% hnreapwr%n'?éraVreé%%éBﬂ'esulabwff'a@ vhula R1

R o2 o o B 000 BBotd aFin By fhotimeht 1BhPRo B 10Bl0dh © M ©

prefer I'S an adduct of an ethoXyl ated honyl phenol
wi t h pdl y(aichyih awyémbedrnmtnﬁbhyéc@@ﬂ ito 8@j0d0c o- Brése icopolyararsoars net hyl

et hyl ) - al pha- net hyl styren 20 sai d addyct  bein d b

formul a p@@' cY, lefpia 2 ~E”H s pa %ﬁ@?&@b& @@H}
C NH G (- gnarq)t @a? @H@om@gr@renew MBwiof ’coﬁaﬁﬂer&ﬁ‘rﬁ’él@é@ﬂﬁowro‘
respectively e nu repeat | units o acrylate, acrylic

acid, 3- (B—B@prnalt&-SB mww ét-'rﬁlla)wddeWa}I 1%2®net'ﬁgd ﬁtgtrrmMQ“tlhdmd at ed
nonyI phenol add th%l en ters w,, X, and

y can be VHITERF %t)lr'f%rfglai Pe’d‘orer‘ruf %f%ﬁoﬁny'a% PateeM ecul ar

\Qeclr? Egoz;)flnl%rﬁeérereméw@rﬁe aegréeh@f Wd%@/@fs' art@r &adrhpre Mbwid 3\1@ B368%3208
hydrolyzed polyvinyl acetate, and has a P, (weight average degree of
polymerization) of 350, while Mowiol 8-88 has P, of 1000 and is 88%

hydrolyzed polyvinyl acetate.

15 The polymer represented by the formula
/ o HO— C @\
C-NH—C(—OCHZCHz—IO@
| RE

R5

preferably is an adduct of an ethoxylated nonylphenol with poly(ethyl acrylate-
co-methyacrylic acid-co-3-(1-isocyanato-1-methylethyl)-alpha-methylstyrene),
20  said adduct being represented by the formula

CH3
#CHg—CH%CHQ %cr—rz— —T
||
C NH—COCH,CH,0
CH3 CoH1g

wherein w, X, y, and z represent respectively the number of repeating

units of ethyl acrylate, acrylic acid, 3-(1-isocyanato-1-methylethyl)-alpha-

25  methylstyrene/ethoxylated nonylphenol adduct, as shown, and ethylene oxide.
The parameters w, x, and y can be varied by one skilled in the art to obtain
appropriate molecular weights of these polymers and the appropriate ratios of



the various repeat units. A 25 m% solution in water of copolyner is
available from Al drich (product nunber 45,815-5; viscosity 10-100 cps; bp
73C). Thewoasiosszedi fied maleic resin of this invention haCTrERPob/iitous at i ons
on 5 the kind thereof, and its comercially avail abl e products incl ude

those aVaﬂhle%r%uEﬁﬁgéatttﬂﬁts”aA@S wiNsBIHEN mavﬂﬁer b EWM is §\Hé§fébfé'5 Mal kyd

No. 31 and Arakawa Chem cal s Co., .), Hiparac C and
Hi par ac PFfFQmAHSlllm)dWOsh@tlmanb@o‘lf; 815; Vischaity ﬂrﬁdODm @pd’aﬁm mac R- 120AH
(by Harima Chem cal Industry Co., Ltd.), etc. 10 The novol ak resin of the
present invention is not Iim'ted in any way. Preferred novol ak resins

i nclude those R rosimEdifid® mAsid RBIMROL RS Mven®ibl hadn@nienigtibagiorent , in
order to provide enhanced aqueous base solubilities, the novol ak resins

are prof erlbgt K §heyeohihaad oits - criseergiabn @vadablesipreducts mekidgdieese, e

o onu AvsMERE GRudrhe oBhean MALKPDT hEnd SRR ART G uen SEPAIRK N,
hol di ng b|3)’plsn@lnMaWW RSN Viey PRERARA LCREMIcAISITRNUE. %t hg%féré&'@ aniet ween
t he sem conductor wafer and the adhesive conposition. aqgueous

adhesi ve ddiRpEi PRofbwiNippen sihedlant Condddi brarieeac 4466 aﬁ@rh'%flrﬁa@);ﬂ-l onal
i ngr edi enthOA\i@@ Héﬁﬁ‘%réﬁ&“%g[{@ﬂg}ﬁﬁ&f@%! EQ tq_ﬁa al cohols having 2 to 5

car bon at ous anmoni um t16n and bi oci de
conpodpti ons. Exanpl es of sui t abl e al cohol s i ncl ude et hanol, 1 25 propanol,
2-propanol (is and 2-butanols, and 2-, and 3- pentanol s,

anol -
Wi th isopropano! %EPY@P% HesIptt ther Brasent dnvantiop s "é?fb'ﬁ'ﬂit%rﬂ anyneay-ammoni um
hydr oxi de Fbr%fé%réh ﬁcfeélﬁk @&Ms/‘i’rfélddét o%@'nH'éd&ﬂo ARD i 8 5repl(‘r%%b @nd

conposi tions include conpounds suc as di net hyl oxazo such as 4,
di net hyl oxazolei enbeliineerd, B qnztietrrtormoh@bw«ﬁam:edeaquaomrimmb@ldbmhm,, the 30

g L T e M e R
i nventjson al so provi des a process for manufacturing a
The adhesive composition adheres more strongly to the holding block
than to the semiconductor wafer. This means that the adhesive force
between the holding block and the adhesive composition is stronger than that
between the semiconductor wafer and the adhesive composition.
20
The aqueous adhesive composition of the present invention can also
contain optional ingredients. Some preferred ingredients include alcohols
having 2 to 5 carbon atoms, aqueous ammonium hydroxide solution and
biocide compositions. Examples of suitable alcohols include ethanol, 1-
25 propanol, 2-propanol (isopropanol), 1- and 2-butanols, and 1-, 2-, and 3-
pentanols, with isopropanol being the most preferred. In one embodiment, the
ammonium hydroxide is a 0.5% to 60wt% dilute solution. Examples of biocide
compositions include compounds such as dimethyloxazolidine (such as 4,4-
dimethyloxazolidine) and 3,44-trimethyloxalidine. In one embodiment, the
30 biocide composition is present at a level of 0.05% to 1% by weight of the

aqueous adhesive composition.

10



sem conductor wafer, conprising the steps of: (a) providing a holding
bl ock; (b) providing a sem conductor wafer; 5 (c) coating said holding
bl ock or woa3eBsites of said sem conductor wafer wth the f®cagrongioasjueous
adhesi ve conposition; (d) contacting the coated side of said sem conduct or

wafer to said | I S to one
side of the seﬁ%?ﬁ%rﬁoﬁgéﬁémﬁnel té\ggéglzgﬁoggﬁ?%hwsﬂ%revﬁé C%(y

coat ed), ssarhicohdtictodWafsaj domerisiogrtbesteps ofaf er adheres to said coated

hol di ng bl ock; ) _pol.ishin he uncoat ed side of said sem conductor
waf er; and (f)((asewg‘”ﬂﬁ@@ﬂgcé E’&Rduct or wafer fromthe coated ceranic
hol di ng bl ock. b B{), ifRietor Wafepr to step (d), the coated hol ding
bl ock or the te con uctor wafer I's heated at a tenperature of

80-95C5 and in ca)neam—goealdnmidmggmo%m ohlaesmalolfswdwgemm@mdﬂctor@vaiapl es
net hods of produci ng and

|1 d '
m. | grg\él\@%ﬂ&ﬁr?%%gé 893%3‘23%9@%%’?4% CPmPé)ﬁft\O 20 These exanpl es are not

i ntended, howev@y, cbhtdctifg tther cdRed rdigé Shenie caapmicendidier WaéMta @aid n any
way and shoul d not be construed as providing conditions, paraneters or

val ues whihaldipgsblosls (Upcoated) asxedidseaated Moldingdblockdtoppagt side oft He present

wei gt 150 B3 B scaERBE sHebhs vh RO PSRy REREEE) Bulhdnal i g

adhesiige cszlqbeenﬂamdscldrlvm‘érrammereenesamomaaéd hbwim\ngkapns Al'l weights
are in grams. Ta ustrate sonme  formnul ati ons wi.th vinyl

1 and 2 belowill
al cohol - vi nyl @g %ﬁ'émeeﬁﬁ??ﬁtﬁr yncopird sifgf said semispad NE}WW??%W g Mowi ol

ZESOEEIG (F;gfsll\?/)\gger;imi‘éﬁb' thé%%hge%ﬂxd@t& b g?elg@atéd%grgmﬁ,’shgl%gsoo 10K
OCK.

15 In one embodiment, prior to step (d), the coated holding block or the
coated semiconductor wafer is heated at a temperature of 80-95°C, and in
one embodiment, 90-95°C.

The following specific examples will provide detailed illustrations of the
methods of producing and utilizing compositions of the present invention.

20 These examples are not intended, however, to limit or restrict the scope of the
invention in any way and should not be construed as providing conditions,
parameters or values which must be utilized exclusively in order to practice
the present invention. Unless otherwise specified, all parts and percents are

by weight.

11



21.75- - - -2.3095.95- - 30.93- - - 6.66 6.60 59.2 - 26.66 4 19.00
5.00 76.00 5 19.50 2.50 78.00 6 19.75 5.00 75.25 7 20.00 80.00 8 18.81
4.34 75. 260103683288 26. 40 8.80 47.38 3.31 (1% NH OH) 10 19r80/EP02®1049. 20 11
19.60 2.00 78.40 12 18.18 9.09 72.73 13 18.10 9.00 72.40 0.50 14 19.49
1.99 77.97 0.55 15 19.30 1.97 77.21 1.52 16 18.10 9.05 72.75 0.10 Mow ol
Mowi ol 5-72 15-20 (18.10% 17 14.89 7.72 77.72 18 60.00 8.67 31.33 12 WO
03/ 033208 PCT/ EP02/ 11043 Table 2 JExgrhpldgw ol Megaface F242T Tergitol

Water No. 3-83'" R-084 NP-46 38 99.90 0.100 - - - 39 99.75 0.25 - - - 40
80.00 4.00 - - 16.00 41 99.75 - 0.25 - - 42 99.50 - 0.50 - - 43 80.00 -
4,00 - 16.00 44 99.90 - - 0.10 - Example 1

5 The following adhesive compositions illustrate some typical

formulations. All weights are in grams. Tables 1 and 2 below illustrate some

formulations with vinyl alcohol-vinyl acetate copolymer resins.

Table 1
Sample | Mowiol" | Mowiol' | Mowiol" | PEG” | PEG® | PEG® | Water | NH,OH | Isopropyl Bio-Ban-
No. 8-88 3-88 3-83 200 300 10K Alcohol Cs-1135°
1 - 18.10 9.05 - - 72.74 - 0.10
2 1.75 - - - - 2.30 95.95
3 0.93 - - - 6.66 6.60 59.2 - 26.66
4 19.00 5.00 76.00
5 19.50 2.50 78.00
6 19.75 5.00 75.25
7 20.00 80.00
8 18.81 4.34 75.26 1.58
9 26.40 8.80 47.38 3.3
(1% NH,OH)
10 19.80 1.00 79.20
11 19.60 2.00 78.40
12 18.18 9.09 72.73
13 18.10 9.00 72.40 0.50
14 19.49 1.99 77.97 0.55
15 19.30 1.97 77.21 1.52
16 18.10 9.05 72.75 0.10
Mowiol Mowiol
5-72 15-20
(18.10%)
17 14.89 7.72 77.72
18 60.00 8.67 31.33

12



45 99.75 - - 0.25 - 46 80.00 - - 4.00 16.00 Tables 3 and 4 below illustrate
sone fornulations with styrene-acrylic acid copolyner resins. 5 Table 3
Sanpl e Joworoglo32B65 Fl uorad Water No. Eco 847 2002 FC 430@CTEPIVIRG3 6. 98 -
51.16 20 41.69 6.95 0.40 50.95 21 41.41 6.91 1.06 50.62 PEG 1000 22 42
14 44 23 42 9.3 48.7 24 42 4.7 53. ]’g | e 4 Sanpl e Joncryl Megaface Water
No. Eco 847 R-084 29 49.98 0.050 49:. 0 49.94 0.12 49.94 31 44.44 2.22

53.33 F-242T 32 49. Y4sdppid ] MBioOl Me@Bce4DFBET (). TREsito} ) VBeB - 34 44,44 2. 22
53.33 Tergitol NP-46 &b 49388 (. 0%0s49| 98 36N 94 0. 12 49.94 37 44. 44
2.22 53.33 13 WO 03/ 033298 [PealdoEPOZI0@3 -~ Tgbte 5befow il lustrates some
formul ati ons wi th adduetgofr—eimoxytated

40 80.00 4.00 - - 16.00

41 99.75 - 0.25

42 99.50 - 0.50

43 80.00 - 4.00 - 16.00

44 99.90 - - 0.10

45 99.75 - - 0.25

46 80.00 - - 4.00 16.00

Tables 3 and 4 below illustrate some formulations with styrene-acrylic

acid copolymer resins.

5 Table 3
Sample | Joncryl PEG Fluorad Water
No. Eco84’ | 200° | FC-430°
19 41.86 6.98 - 51.16
20 41.69 6.95 0.40 50.95
21 41.41 6.91 1.06 50.62
PEG-
1000
22 42 14 44
23 42 9.3 48.7
24 42 4.7 53.3
Table 4
Sample | Joncryl | Megaface Water
No. Eco 84 R-08°
29 49.98 0.050 49.98
30 49.94 0.12 49.94
31 44.44 2.22 53.33
F-242T°
32 49.94 0.12 49.94
33 49.88 0.25 49.88
34 44.44 222 53.33
Tergitol
NP-4°
35 49.98 0.05 49.98
36 49.94 0.12 49.94
37 44.44 222 53.33

13



nonyl phenol wi th poly(ethyl acrylate-co-nethyacrylic

aci d-co- 3-(1-isocyanato- 1-nethylethyl)-al pha-nethylstyrene). Table 5
Sanpl e PoWwg BBe3RES PEG Water | sopro No. Cog 10K2 3002 parrolr/EPAZ13480 9. 60
- 48.10 38.50 26 2.20 5.40 43.50 27.30 21.70 27 6.25 6. 25 12.50 25.00
50.00 28 48.90

vinyl al cohol - J?Hk‘?ﬁé’@ﬁ%"éﬂ'é‘ ?fatﬁﬁs%fgg) %%Glséagag(% q%‘i@ﬂfg % %ﬂgﬁ&e@qgsf)us

acetate-v add-911- natdyl ene
al yeol o OB R o e B o0 b ant o

conposi t i drméthyiatityijalphehmethydstyrene). cont ai ns 4, 4- di net hyl oxazol i di ne;
3,4,4-trinethyl oxazolidine; 2- 10 a nmet hyI 1 -propanol;

flurosurfactant containing a perfl ui‘ggrg(-él group; from Dai Ni ppon

| nt er nati onal Cor por at i[ciampib §iPbiy AEONCER Ol HER hovetel atseerd 1 om Shi n- Et su

6nonyl phenol pol yet hoxyl atee frash Uninad (Caaobi de; (akdoennatively, "Surfynol
440", a linear ethoxyl cLE.§5II DTTE k41T 10T3 60 ClaT i e;sﬁioal wﬁ[:sed) 15 7 an aqueous
sol ution of styrene-acrmy 26\, e 5h C""Bgé‘y’ﬁ%gw AP ym hydr oxi de sol uti on;
fromsS. C. Johnson Poly Hiosutactant+coptad g a perfluroal kyl
group; from 3M 9adduct O ol o o noRy. ‘gig‘j@.f&‘i {h pol y[ et hyl

acryl at e- co- net hyacryl ilc %ci 0-8& 3 ( 1 i socv hnat ol T2Het

al pha-iret WP SEigiTenE] AnT? Bt {eAPHIPCHY plesit NG =8 o). a?ﬁo%ﬁaﬁé’ﬁsr%?%“ 2 Basic
Process for applying adhesive conposition to holding block and ceramc

waf er: 25'Viilleceagmesdlopte! coamproidmdiagamt Goorgiopl i ed t o t he hol di ng bl ock by spin
coat i ng u%brgyiSpgiays; mpesad vaghto ticarg)(2e 30011MWP): sol vent based di spense

met hods. bk cspatiadon algth angnidal 0o.cdontiig 4@pimaidiokyolidre Bi4i4rrapet@B:288E) 2-t he bl ock
by hoto pl afi@.2-meinftfi-piada@l heaters or forced hot air dryers. Unpolished wafers
are adher gglodRctark J&ﬂan@f‘gQ%ﬂur‘é@«yl@%uppﬁo@ﬁﬁ|Nfb§bnﬁnkéﬁ13t\6@rcf&p6r@aﬁ ed bl ock onto the

waf er . Adklﬁéhe%aye{h&yégfmﬁ,%ﬁhﬁ;@d by applying pressure to the assenbly or

pU| i ng Var‘mgnlilll%%opgalyeﬂng/late from Union Carbide; (alternatively, “Surfynol 440", a linear ethoxylate from Union

Carbide can be used).
15 Tan aqueous solution of styrene-acrylic acid copolymer and ammonium hydroxide solution; from S.C. Johnson

Polymer,;

8flurosurfactant containing a perfluroalkyl group; from 3M;

Sadduct of ethoxylated nonylpheno! with poly[ethyl acrylate-co-methyacrylic acid-co-3-(1-isocyanato-1-methylethyl)-
alpha-methylistyrene}; from Aldrich (Cat. No. 45,815-5)

20
Example 2
Basic Process for applying adhesive composition to holding block and
ceramic wafer:
25 The adhesive composition is applied to the holding block by spin

coating using spray, puddle coating or other solvent based dispense methods.
The coated holding block is dried by heating (90-95°C) the block by hot plate,
infrared heaters or forced hot air dryers. Unpolished wafers are adhered to
the adhesive by pressing the warm coated block onto the wafer. Adhesion is
30 assisted by applying pressure to the assembly or pulling vacuum on the

system while allowing the wafer/adhesive/holding block "sandwich" to cool.

The cooled wafer is polished by means of aqueous slurries containing
polishing abrasives known to those skilled in the art. These may include, but

14



system whil e all owi ng the wafer/adhesive/hol di ng bl ock "sandw ch"” to cool .
The cool ed wafer is polished by neans of aqueous slurries containing

pol i shi ngwatsass2ees known to those skilled in the art. Thesa/Erayiioag| ude,
but 14 WO 03/033208 PCT/ EP02/ 11043 are not limted to, quartz, pumce,

ili bi de, et t th f f d
Seri o of o1% RRFITBBFY Ehauats PRl eon abh s oy hitieR RECThe 2y s
The pol i SWerW@f;%héﬁé@ﬁﬁb\é@hBQWf.ngr bisHesalrtitihd Bedifsnsurifasegdolshtis  col d
water and air dried wth spinning. The polished wafer is finally renoved

by separ at@chigvele waf er fromthe adhesive which essentially renains
attached to the holding block. The separation can be acconplished by
application of a blade or several blades to the interface between the

waf er and the gueepbghetiOwarst/ eHt@sivertgoldingublock carcay n@ thek airsed| with
separ ation w thout deform ng or breaki 1'18 tqf(\)ﬁ waf er r@jhem ve that
renai ns a@ﬁ@r‘é’étqrcﬁrt%@r @rﬁ'ﬁgl"i"&rhéﬂ'nnm%e ¢ éh%f"@rferc'érf' YEMAVEL) ¢l eaned

with a Su'g, g@l@gﬁb%@% afRsv O it d?ﬁe%aﬁwémé%eatmeao above

i's incorpora erence. Except 1n the Exanples, or where
ot her wi set@mé hoididg/bllonkh Jdn‘eaepaadaﬂlon ocambei acsomplished piyeapplication of a

d f
o1 ecul ar DIRSGRE SVaraRBERSS o daF R aE B HEvar To vercand 3P aup 8o
under g§ Oo‘énaseié?ﬁ'hd leRdugl bR WoRfakead@ldan’ s@shrdlibh QvitHorit ide¥sriiihgrorhas been

explained in relatfon to its preferred enbodinments, it is to be understood
that vari bosakimglithié mfebnsﬁ\rtynedbwthhat rej@a@ﬁea@’mradetﬁttneourﬁM%eém |l ed

undor st oot EAE PR Gh BF AT EbIcERE . A FEREDR! oo e, cuc

nodi fications as faII within the scope of the appended 25 clai ms 15 WO
03/ 033208 PCT/ EP02/ 11043 What is clained is: 1. An assenbly ‘Hé m f or
stationi ng a s&@choldthe documests sefetrgsl 1 apaye s JeeBPRICd NTCPY¥r . sai d

syst em COPRLISI A" Efdbbt fh B BLaBpRIsOBK where otherwise explicitly indicated, all
numerical quantities in this description specifying amounts of materials, reac-
tion conditions, molecular weights, number of carbon atoms, and the like, are

to be understood as modified by the word "about.”

20 While the invention has been explained in relation to its preferred
embodiments, it is to be understood that various modifications thereof will
become apparent to those skilled in the art upon reading the specification.
Therefore, it is to be understood that the invention disclosed herein is
intended to cover such modifications as fall within the scope of the appended

25 claims.
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5 (b) a sem conductor wafer; and (c) an aqueous adhesive conposition

i nterposed between said holding block and said sem conductor wafer, said
adhesi ve wompmsi2bg on conprising water; at |east one rel exsa/Ergemntodsel ect ed
fromthe group consisting of polyethylene glycols, fluorine-free

et hoxyl at?& sur f Qta t.s, fluorosurfacants, 10 and silicone polyners; and at
| east  one WB&§ ﬁ t'%d from the group consi sting of (meth)acrylic acid

or (meth)acryl at e ABasa@nit ¥yBletn o ﬂﬁhomﬂgeé 3bMidHdUdRIrSwafep Suitabredi f i ed
mal ei ¢ resins, novolak resins, and polynmers represented by the formula Rl

R R3 | |fon prOCBISSI@(SHEi\@aEHZSE{D systEamn COMprisingR R4 O C- NH G- OCH2CH2-

o(_~1J each R1, R2, and R3 independently is hydrogen
or nethyl; 2"?6%'}[\2?8'88 %% group of 1 to 4 carbon atons; each R4 and RS

mdepegdently i(B ? dyshieardustbr waferdapgar byl group of 1 to 4 carbon atons;
R6 i s hydrocar by 20 group of 1 to 20 carbon atons

i ndependent |y 4k 2@ 2auasss adesive @WQ@@"OW?@WGQQeév"’%fhéﬂd\/féo@ﬁﬁpos| tion
adheres ks%grg%o(?' skfhic c?l’owg'fé?g ?*ooaﬁhéé?@é‘ ctoﬁn FJnSEB?n Asyct or
. e €m0

waf er . assennly "sys aim erein ease gen is 25
pr esent atwaef eselleast @hmutaldﬁs%%{gem 3blwte<120|%rbythaeggjup «rbnsﬂsbngwtbfesi ve

conposition. 3. The assenb system of cl erein the SI n,is
present atPolyethdope %Ycoé‘-bog!}{or tﬁ'%e @6’&%/'9393)%&/”4%'3& fyt0 Pﬁ %ﬁ?r%%l ve
coTpo ti 036198 R@TéEFfQQétléﬁé%sﬂw s‘él?@ctéaSﬁHH ¥héYgioap of
519 \%ﬁhd éﬁlr?%téég) rgsent at a level bout 5% to ab%rﬁ)t 95% by
vve| ght of doheistidpest \(menth))apqdnct aoid. or (meth)acrylate based polymers, vinyl
acetate polymers, rosin-modified maleic resins, novolak resins, and polymers

represented by the formula

—tCHz ——ﬁ—ﬁCHg —ﬁCHZ
1
c NH— C(—OCHZCHz—;o@
R6

15 R®

wherein each R', R?, and R® independently is hydrogen or methyl; R is

a hydrocarbyl group of 1 to 4 carbon atoms; each R* and R°® independently is
hydrogen or a hydrocarbyl group of 1 to 4 carbon atoms; R® is hydrocarbyl

20 group of 1 to 20 carbon atoms; w, x, y, and z independently are a number
from 1 to 100; wherein said adhesive composition adheres more strongly to

said holding block than to said semiconductor wafer.

2. The assembly system of claim 1, wherein the release agent is
25 present at a level of about 0.05% to about 20% by weight of the adhesive

composition.

3. The assembly system of claim 1, wherein the resin is present at a
level of about 5% to about 40% by weight of the adhesive composition.
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5. The assenbly systemof claim1, wherein the fluorosurfactant is a 5
conpound havi ng a perfluoroal kyl group, said conpound being represented by
t he for muve iGB2081X wherein X is SO2 or (CH2)20H, and n ipcTatroti04314. 6
The assenbly systemof claim1l, wherein the (neth)acrylic acid or

aasenbly Syet nvor i AeeriEY akdeh B YRERY, ApRIah S aBL I ARTRYES 0k

al cohol - vi ofyabcat &% te abopiodFesy. w&ghﬂ'bfeth@ml\be Smpesitioh. cl ai m 7, wherein
the vinyl alcohol-vinyl 15 acetate copol yner has a wei ght average
nol ecul ar wei ght (Ma) of about 5,000 to about 250,000. 9. The assenbly

system of ol al nb L Tihatslioh S e ot ATRARILH e fubrblgfadasiges o

| east one of thé follow ng onents: an alco to 5
car bon &t commnpaunnd diagngs a grartunoneaikyl draugd, ommm:bmpomlm;d beidgarephesentete

conposition. 10, Th St erein the al cghol is

i sopr opano?Y ”E%kTTUEWﬁéiagSQ%BF%Wg8§§g%? ﬁ&ﬂ%ﬁﬁ?éh Wﬁ@ﬂ%@ °Ph%4giocide
conposition conprises at |east one conpound selected fromthe group
consi sting of dinethyl oxazolidine and 3,4, 4-trinethyl oxazolidine. 30 12.

The assenbly syt em bie a@sagmbly, systemedfrclaine 1r whergie thgdmeth)acrytiolagit hyl ene
gl ycol and Si S thlacryligc acid or. (nheth)acrylate based

pol ymer. #%%Mg’fb EF%{E; }5%5‘?, ﬁ@&@/reQ%achqg(a%ig%%@ﬁg{,St emof claim
12, whgrein the (meth)acrylic acid or (meth)acrylate based polymer is a

styr ene-acrylic_acid copolymer. 14. The assenbly systemof claim1, wherein
the rel ease ageft The a%%’@h'){/éﬁiﬁﬂbﬁ@'@"&}éoI\Nr@rﬁ@'ntthé wréxd|a¢eia§e4>qwrn9n

acetate pqls)ér’rﬁﬁ a%éohoT%ﬁ?ES@ﬁ% X?Edlgrtn%m of claim 14, wherein the vinyl

acetate polyne 'S a vi ace i nyl al cohol copolyner. 10 16. The
assenbly system of cIa|n11 wherei n the adhesive

8. The assembly system of claim 7, wherein the vinyl alcohol-vinyl
15 acetate copolymer has a weight average molecular weight (M,,) of about
5,000 to about 250,000.

9. The assembly system of claim 1, wherein the adhesive composition

further comprises at least one of the following components: an alcohol having

20  about 2 to 5 carbon atoms, an aqueous ammonium hydroxide solution, and a
biocide composition.

10. The assembly system of claim 9, wherein the alcohol is

isopropanol.
25
11. The assembly system of claim 9, wherein the biocide composition
comprises at least one compound selected from the group consisting of
dimethyloxazolidine and 3,4,4-trimethyloxazolidine.
30 12. The assembly system of claim 1, wherein the release agent is

polyethylene glycol and the resin is a (meth)acrylic acid or (meth)acrylate
based polymer.
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conposition conprises, by weight, about 5%to about 95% water, about 0.05%
to about 20% of pol yethyl ene glycol having a wei ght average nol ecul ar

wei ght ( Mwp osfo3zzbout 100 to 5000, and about 5% to about 4@%TafPoxtiynene-
acrylic acid copolyner having a wei ght average nol ecul ar weight (My) of 15

about 900 to abpyt 148 Q< T 2200 12 SURERIM e ShRUTadrc g el 0 L he

styrene-acrylic acid a wel g average t (Mn)

of about Sé}qnheth)dwwhte W p@9meBis Ikyrassanhlliy systepolpiecl ai m 1, wherein
t he adhesive conposition conprises, by weight, about 5%to about 95%
wat er, about 0.05%to about 20% of polyethylene glycol having a weight

aver age mol ecul 1 Slordiphy QrBRULI A0 BB oBZALe about 40%

of vinyl al coho te copolymer having a wel ght “aver age

nmol eculSar pmyghylepmglyccm andibetresio@atvinyb@ceate palythdr. 05% to 1% of a

bi oci de conposition conprising dinethyloxazolidine and

3,4,4-trimethyl oxazolidine. 19. The assenbly systemof claim1, wherein the

hol di ng bl ock i5aTh8@ssembR) é&s‘f@h@f%ﬂan‘ﬂ'%‘whé}@m thas/ifyi eRekty system of
claim 19, wherein the ceram'c  hol ding bl ock conprises a silicon carbide,

zi nc oxi depolymenrisnaiMnykacriateovinyk aleehol wapalymerde material . 18 WO 03/ 033208
PCT/ EPO2/ 11043 21. A process for manufacturing a sem conductor wafer,
conprising the steps of: (a) providing a holding block; (b) providing a

sem capduct or weg.er ; The (ggsariplyi Rgstem dohqtlglmmg1blm5remtmearacﬂmws
adhesi ve conposition conprising water; at |east one rel ease agent selected

fromthe gqcrmremmgogmrwgsmbypmegmthﬁb@nb ngpy@opbout 199G i Watef.r about
th | at t d at
Ieeagi(yoﬁeqfeé?}:f e dg@tzgd/ PF éﬁ?éﬁe 93@866'2??@@2 géof rﬁ%?%%@‘l i cnac?d

or (neth) anengha(l\e!wbafsedopbhgﬁ”etos'joom andnabomcﬁ%ame apolly #8%s of styseme-rodi i ed
mal ei ¢ resins, novol ak resi rh
acrylic acid copolymer avmg a weight average molecular weight (M,,) of

15 about 500 to about 50,000.

17. The assembly system of claim 16, wherein the styrene-acrylic acid
copolymer has a weight average molecular weight (My,) of about 500 to about
2500.

20

18. The assembly system of claim 1, wherein the adhesive
composition comprises, by weight, about 5% to about 95% water, about
0.05% to about 20% of polyethylene glycol having a weight average molecular
weight (M,y) of about 100 to 5000, about 5% to about 40% of vinyl alcohol-

25 vinyl acetate copolymer having a weight average molecular weight (M,,) of
about 5000 to 50,000, and 0.05% to 1% of a biocide composition comprising
dimethyloxazolidine and 3,4,4-trimethyloxazolidine.

19. The assembly system of claim 1, wherein the holding block is a

30 ceramic holding block.

20. The assembly system of claim 19, wherein the ceramic
holding block comprises a silicon carbide, zinc oxide, aluminum oxide, or

titanium dioxide material.
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polymers represented by the formula RLR2 R3 | | | CH2-C CH2-C CH2-C L;
HOCOR4 Ol / RO CGNHCOCH2CH2 OR5 R6 15 wherein each Rl, R2, and
R3 i ndepewdantos32o8 s hydrogen or nmethyl; R is a hydrocarbylpcgreropiof3 1l to 4
carbon atons; each R4 and R5 independently is hydrogen or a hydrocar byl

2t om: w x, Uy, Zind ProRugoin Jianh Gel¥HECE NeRiconHhathuer, SBTYES )"

cont acti ngtlmrsieps dé of sai d sem conduct or waf er to said coated holding
bl ock, such that  said., ﬁ]ﬁ’é‘f vvaf er adheres to said coated holding
bl ock; (e) poliéhik§Vv of sai d sem conductor wafer: and (f)

renovi ng the sefg)c coat ed holding block. 25 22. A
(BT) YoUifiPh SWI%nJJC%FWQ%r

process for manufacturing a sem conductor wafer, conprising the steps of:
(a) prdviding a(chmoating Slalld)dflloldqug)blqukomtmmgaqueetms adhduueocrommmmn 19 WO

03/033208 PCT/ EP02/ 11 ti de, of duct f
with an aq?PerBBéS'g%hgéf %e E@oﬁ#ﬁ? 6”%)2'%&0”6 ?alﬁeﬁéoﬁfs@reg i’fe) m ¢ Et ug‘?@r\é\?e:;e
agent sel e@dr@iistmgr AN bBFetyderie C@l?§d)l§t 'ﬂlQJrFPlte fAse Y etHax) eesd gémtéms

fluorine-free ethoxylatéd “surfactants, fluorosurfacants, and silicone
pol yrer s; fHiiosuriacsands, aksilieene pelysarsceed at deastione gpsmnpete@m fromg of

h
bol yrer s, 159 R0k beeistHB o @i Ebfie AR SRR LDl o BRI GieS,
r epr eslént ednyly atdtatd Qomrhars, rosin-modified maleic resins, novolak resms and
polymers represented by the formula

_ﬁcHz ﬁ—ﬁm—;z _ﬁ_( _ﬁ;
i ‘cl:—NH—C(—OCH@H@O—{}R6

RS

15 wherein each R, R? and R® independently is hydrogen or methyl; R is
a hydrocarbyl group of 1 to 4 carbon atoms; each R* and R® independently is
hydrogen or a hydrocarbyl group of 1 to 4 carbon atoms; R® is hydrocarbyl
group of 1 to 20 carbon atoms; w, X, y, and z independently are a number
from 1 to 100;

20 (d) contacting one side of said semiconductor wafer to said coated
holding block, such that said semiconductor wafer adheres to said coated
holding block;

(e) polishing the other side of said semiconductor wafer; and
(f) removing the semiconductor wafer from the coated holding block.
25
22. A process for manufacturing a semiconductor wafer, comprising
the steps of:
(a) providing a holding block;
(b) providing a semiconductor wafer;
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RLRRR3 I I I CH-CCR-CCH2-C ~L; wWHOCXOOR11 I \ RA/ O/ \
C-NHCll fOCH2CH2-O R5 R6 10 wherein each Rl, R2, and R3 independently is
hydrogen wom®sdrys; R is a hydrocarbyl group of 1 to 4 cachmroaimas; each
R4 and R5 independently is hydrogen or a hydrocarbyl group of 1 to 4

carbon atons; Rf) '@odﬁmgr@ﬁé‘ré?&é ofgééihlpsé}ﬁlcl)nbgct%Q W@Feb%ntr@té?ﬂ% udbug: Y,
and z |ndependently are a nunb fromlto 0; (d) cont actl ng said

coat ed si dédhﬂSl%%lﬁQm@@ﬁitl@ﬁrmmPWmW%ﬁr,|ai Igaetpone)releasewecmt Iseledted bl ock

(o) ol 1 snray thE SR POHBlnd T ho ERGIERR b o8 MuoRRHES, SRekiPed " 2o

(f) renovi Qngfmentsemmaéuﬂéwmsvaé@d sflrc@ﬁetmym@aé eshdhat Hayy dileopdsin 23.
The process of claim21, wherein prior to step (d), the coated hol di ng
bl ock of st@Bcled) rpm Heagseur &%Stsélﬁﬁe@fame@)awhtboaﬁdsm gneth)agrglate

based polymers, vinyl acetate polymers, rosin-modified maleic resins, novolak

resins, and polymers represented by the formula

R3
|
-fCHg ———ﬁ——fCHz— —d—fcm—cﬁ—
\ X y
CLF.*‘ 9
CIZ—NH—-C(—OCHZCHz—)Z—O@
RS

R5
10

wherein each R', R?, and R® independently is hydrogen or methyl; R is
a hydrocarbyl group of 1 to 4 carbon atoms; each R* and R® independently is
hydrogen or a hydrocarbyl group of 1 to 4 carbon atoms; R® is hydrocarbyl
group of 1 to 20 carbon atoms; w, x, y, and z independently are a number

15 from 1 to 100;

(d) contacting said coated side of said semiconductor wafer in step (c)
to said holding block such that said semiconductor wafer adheres to said
coated holding block;

(e) polishing the other uncoated side of said semiconductor wafer; and

20 (f) removing the semiconductor wafer from the coated holding block.

23. The process of claim 21, wherein prior to step (d), the coated
holding block of step (c) is heated to a temperature of about 80-95°C.

20



