0 7 APR 2006 Assembly System for Stationing Semiconductor Wafer Suitable for Processing and
Process for Manufacturing Semiconductor Wafer 5 Field of the Invention The present invention
provides an assembly system for stationing a semiconductor wafer suitable for the processing of said
wafer and also provides a process for manufacturing a semiconductor wafer. 10 Bac@gr%eridzﬁééhe
Invention The ubiquitous integrated chips utilized in the making of modern electronic’dev

constructed from small, fragile silicon wafers. It is imperative that these wafers 15 possess flat,
blemish-free, mirror-like surfaces, since surface imperfections can adversely affect the electrical
properties of the final integrated chips. 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 20 remove she [oughened pertion el the eorstal sirfacsyibieluas produced during the sawing
procedure pri then forms a
semiconductor chip suitable fdiogsssifpiddentastuingn frmicondusheWealebperation for obtaining a
blemish-free surface is called "lapping". The 25 lapping operation employs a coarse abrasive such as
coars alum‘iaTdaO?rtﬁél'%ggn%%rbide abrasive particles. Lapping removes coarse surface imperfections
from the s - tapping also provides flatness and parallelism to the surface. After the
lapping operation, a series of polishing steps are employed to eliminate 30 the remaining surface
imperfections. DurkeghrasenelisiingbAResHHRE oA BESBRBIVHEIGR fovairisHRE 4 )sishbharRuted or
"fixtured" ov()é?e? no.pacb%arf)girc sgchrgs mer;[al)o reer r\nig FarF]i ror golirsohiilag head tgy a geﬁnplate 107
APR 2006 asserr?B|y or by an RAEERE Matetia , 1N ofder to efimimate e eed idt Manta ?y polishing
each indivinaavipeiteing hsaavapnsiectessgaifisly consists of impregnated polyurethane and plastic
retainigg rings to hold the silicon wafers in place. Adhesive materials may be a wax 5 or a resin

dissolved iQ a suitabcljec)?%héqrq\t/. rI;Lowever, it is desirable to utilize water-based adhesive materials to

. a roun . . . .
avoid the pT(%PeTnﬁsmlatea-vv?rﬂ volatile organic solvents. Furthermore, since the adhesive

The ubiquitous integrated chips utilized in the making of modern electronic devices

are constructed from small, fragile silicon wafers. It is imperative that these wafers
15 possess flat, blemish-free, mirror-like surfaces, since surface imperfections can adversely

affect the electrical properties of the final integrated chips.

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

20 remove the roughened portion of the crystal surface which was produced during the
sawing procedure prior to having circuit elements and conductor wirings formed thereon

which then forms a semiconductor chip suitable for use in today’s electronic items.

The first operation for obtaining a blemish-free surface is called "lapping". The
25 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.

After the lapping operation, a series of polishing steps are employed to eliminate
30  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



materials used are derived from natural products (such as rosin), there are 10 inconsistencies
associated with batch to batch variations which makes it difficult for one to maintain a tight control on
product variation. The batch to batch variation can in turn lead to adhesion problems of the
semiconductor wafer to the nonceramic or ceramic carrier or polishing head, leadin ﬁ)wgfezﬂ@efects.
Therefore, in order to avoid problems stemming from batch to batch variations, it is also desirable to
use adhesive compositions 15 comprising synthetic components or products. The present invention
avoids the aforementioned problems in that it provides water-based adhesive compositions and
utilizes syagsetibyosnpyrerdshésiGe Paterslif 42444 b digaioststeemethiodroh ananlifaciliginga

semicond i P teni in disc- tained right
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patent disEl8sks BiaipresdfsEd g IGRB Walles 0P IBERVAERAR MM alSd AR PRIatwaRs U S.
Patent 5,534 068 difistobes mmeathiadiéosaledntcing or eliminating static charges on fixturing adhesive
films and silicon wafers so treated by adding an antistatic agent to the fixturing adhesive. Summary of
the Invention 30 The present invention provides an assemb’lg Sé/stem for stationing a semiconductor
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wafer suitable foHgWREEsithgstitesale, tniktiiztuMorapeRiAgheal'a matRAgvocrYaY 2he 7 APR
2006 (b) apesiieendesioiawaleitiand btlamngghieoss \anie SiFIeshpo s aintd eto sl daiween the

noleing kel leeele el WRfErliG A0SR ACEEINP SARBSICn RORRIAN vater
at least one release agent selected from the group consisting of polyethylene glycols, fluorine-free

surfd@antdesiiendiesnisaoriaied satobatcalebabyATLeRRWRIsdN AR Sifte it iaR PREdArfactants
selected fragingaiinaitgieadtdmicl aRdriaicniarfitior STRRabtatispanrtcisliaap polrmeiairaradat least one
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Containin@’ﬁﬁ?ﬁ'ﬂ@rﬁ?%é@fﬁﬁﬂﬂﬁ‘éd"afer defects. Therefore, in order to avoid problems stemming

from batch to batch variations, it is also desirable to use adhesive compositions
15  comprising synthetic components or products. The present invention avoids the
aforementioned problems in that it provides water-based adhesive compositions and

utilizes synthetic components.

U.S. Patent 5,942,445 discloses a method of manufacturing a semiconductor

20  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.

Summary of the Invention

30
The present invention provides an assembly system for stationing a semiconductor
wafer suitable for processing the wafer, said system comprising:
(a) a holding block;
35



or substituted vinyl ester containing polymers, unsubstituted or substituted vinyl aromatic containing
polymers, rosin-modified maleic resins, novolak resins, and polymers represented by the formula 15
RIR2R3 ~--CHHfiCH _C-2C2 2 CC 1 C/wHO-C)x~w ORIl 1 R O f O1C NHCtOCHZCH2 ~0
R5\_R6 wherein each R1, R2, and R3 independently is hydrogen or methyl; R is a hylilbodkBy2i§eoup
of 1 to 4 carbon atoms; each R' and R5 independently is hydrogen or a hydrocarbyl group of 1 to 4
carbon atoms; R6 is hydrocarbyl group of 1 to 20 carbon 20 atoms; w, X, y, and z independently are a
number from 1 to 100. 25 The present invention also provides for processing a semiconductor wafer,
comprising the steps of: (a) (b) providing a holding block; providing a semiconductor wafer; 30

(b) a semiconductor wafer; and
(c) an aqueous adhesive composition interposed between the holding block
5 and the semiconductor wafer, the aqueous adhesive composition comprising: water; at
least one release agent selected from the group consisting of polyethylene glycols,
fluorine-free surfactants selected from anionic, cationic, and nonionic surfactants, fluorine-
containing surfactants selected from anionic, cationic and nonionic fluorosurfactants, and
silicone polymers; and at least one water-soluble or water-dispersible resin selected from
10 the group consisting of unsubstituted or substituted (meth)acrylic acid containing
polymers, unsubstituted or substituted (meth)acrylate containing polymers, unsubstituted
or substituted vinyl ester containing polymers, unsubstituted or substituted vinyl aromatic
containing polymers, rosin-modified maleic resins, novolak resins, and polymers
represented by the formula
15
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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 group of 1 to 20 carbon

20 atoms; w, x, y, and z independently are a number from 1 to 100.

The present invention also provides for processing a semiconductor wafer,
comprising the steps of;

(a) providing a holding block;

25 (b) providing a semiconductor wafer;

(c) coating one side of the holding block with an aqueous adhesive
composition, the aqueous adhesive composition, the aqueous adhesive composition
comprising: water; at least one release agent selected from the group consisting of
polyethylene glycols, fluorine-free surfactants selected from

30



(c) coating one side of the holding block with an aqueous adhesive composition, the aqueous
adhesive composition, the aqueous adhesive composition comprising: water; at least one release
agent selected from the group consisting of polyethylene glycols, fluorine-free surfactants selected
from 3 p 7 APR 2006 anionic, cationic, and nonionic surfactants, quorine-containiﬁds&P@&@ﬁtS
selected from anionic, cationic and nonionic fluorosurfactants, and silicone polymers; and at least one
water-soluble or water-dispersible resin selected from the group consisting of 5 unsubstituted or
substituted (meth)acrylic acid containing polymers, unsubstituted or substituted (meth)acrylate
containingiohyonertionits Lbstindeidroc sulistitaméy) ﬂilqur%txentemnt@iairrr(;aq:tal;tme&d;eaﬂed;tﬂrkmhituted or

substitutegyimyl arQmaic ﬁememm%b/m&a&gﬁ{e AR R %'g&%?é”%r{&oé{? aksfesigs, and
polymers represented by the formula 10 1520 25 30'353a0 7 A 006 RIR2R3HCCHCH-C 22

LG IRMAB-EBOER & (P ARtesphle GESpCHARRS Trom the  Group consisiing. o

5 unsubstituted or substituted (meth)acrylic acid containing polymers, unsubstituted or
substituted (meth)acrylate containing polymers, unsubstituted or substituted vinyl ester
containing polymers, unsubstituted or substituted vinyl aromatic containing polymers,

rosin-modified maleic resins, novolak resins, and polymers represented by the formula
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R5 R6 wherein each R1, R2, and R3 independently is hydrogen or methyl; R is a hydrocarbyl group of
1 to 4 carbon atoms; each R4 and R5 independently is hydrogen or a 5 hydrocarbyl group of 1 to 4
carbon atoms; R6 is hydrocarbyl group of 1 to 20 carbon atoms; w, X, y, and z independently area
number from 1 to 100; (d) contacting one side of the semiconductor wafer to the goptggfsigistof the
holding block, such that the semiconductor wafer adheres to the coated holding block; (e) polishing the
other side of the semiconductor wafer; and 10 (f) removing the semiconductor wafer from the coated
holding block. The present invention also provides for processing a semiconductor wafer, comprising
the steps of: (a) provﬁlding i holging bI?&k; 5 (b) proRiding a semiconductor wafer; (c) coating one side
of the semi tog ith-an Aqt! | ' sition, the aqueous adhesive
composition \compri;s,&’lg: wq)g@rXatqgasé one e\lease agent/selected from the group consisting of
polyethylene glycd¥s, floarine-free surfictantd 'selected froph aniogic, cationic, and nonionic
surfactants, fluorine-containing surfactants 20 sele om aniofic, catignic and gfonignic
fluorosurfactants, and silicone polymers; and at least oneﬁ:@%ﬁg&gﬁl@gpﬁ?er- esible resin
selected from the group consisting of unsubstituted or suBstituted (meth)acrylic acid coﬁtaining
polymers, unsubgtistan @aculistitiréd{netR)apddptn contiainngaedgerersy UnstystiRtes ar
LSPGO PR S ule et g e RRRIEL MM Al corraining
polymers, rosm-¥’n ifled maleic resins, novolak resins, and polymers represente eby the formula
30 4 7 APAOEIBYRIRP RS 1CA A Schep @’E{'@HB?GS thtrpearigylcgroup of 1 to 20 carbon

atoms; w, X, y, and z independently are a number from 1 to 100;

(d) contacting one side of the semiconductor wafer to the coated side of the
holding block, such that the semiconductor wafer adheres to the coated holding block;
(e) polishing the other side of the semiconductor wafer; and

10 ) removing the semiconductor wafer from the coated holding block.

The present invention also provides for processing a semiconductor wafer,
comprising the steps of:

(a) providing a holding block;

15 (b) providing a semiconductor wafer;

(c) coating one side of the semiconductor wafer with an aqueous adhesive
composition, the aqueous adhesive composition comprising: water; at least one release
agent selected from the group consisting of polyethylene glycols, fluorine-free surfactants
selected from anionic, cationic, and nonionic surfactants, fluorine-containing surfactants

20  selected from anionic, cationic and nonionic fluorosurfactants, and silicone polymers; and
at least one water-soluble or water-dispersible resin selected from the group consisting of
unsubstituted or substituted (meth)acrylic acid containing polymers, unsubstituted or
substituted (meth)acrylate containing polymers, unsubstituted or substituted vinyl ester
containing polymers, unsubstituted or substituted vinyl aromatic containing polymers,

25  rosin-modified maleic resins, novolak resins, and polymers represented by the formula

30



/lyix\ 'OR/WO~"R40 11l C-NH-CtOCH2CH2 '~O R5 wherein each R1, R2, and R3 independently
is hydrogen or methyl; R is a hydrocarbyl group of 1 to 4 carbon atoms; each R4 and R5
independently is hydrogen or a 5 hydrocarbyl group of 1 to 4 carbon atoms; R6 is hydrocarbyl group of
1 to 20 carbon atoms; w, X, y, and z independently are a number from 1 to 100; (dj oARR:thogsthe
coated side of the semiconductor wafer to the holding block such that the semiconductor wafer
adheres to the coated holding block; (e) polishing the other uncoated side of the semiconductor wafer;
and 10 (f) removing 'fhe semic nduct& wafer from tﬁe coated holding block. For the aqueous
adhesive, éléas@agemg’n Be2pre at &'tevel 0.05% to about 20% by weight of the
adhesive cor\npositigq the r/@sik] can-be pre#ght at
adhesive composition, @Rd water can Be 15 prese level of gbout 5% to about 95% by weight of
the adhesive composition. In certain preferred embadimeg mh%r@&?@@%ﬁ gt is/a nonionic
fluorosurfactant or a polyethylene glycol. Additionally, in gzertain preferred entbodi néhe
water-soluble or water 20 dispersible resin can be an unsubstituted or substituted (meth)acrylic acid
containing polymer which can further be a styrene-acrylic acid copolymer or the resin can be an

unsubstituted or guE&diUGSENITR eRer gsantriinadeivaeatyvhicherbderther hrBwing glcghol-vinyl
acetate cqpalymer. |n certai eferred embodiments ghe viny alcohol-vinyl . acetate copolymer has a
weight av%%gg';‘éceriﬁo)(legmgg) v"vﬂ@ otlf v&?%’? a00ut gi)%]g%(;a%]lﬁ 'E&C%G%%%Yy I'r?ﬁ dzor%eenrt%rir%l preferred
embodliméhe oaasbytyPEtR Kinjlitoatigbp | gipes: HAvih hadirsateyh gerEB e nbliecdRucaiRht (Mw) of
about 500:grakout 0Q, UM A ingertnaertyafbesivemeemppsilien @ additionally comprise at least one
of the following emponeqs; an aleohalAYIRg A4RY'S210:8 RSN AR AR AJHRSYBSG ammonium
hydroxide solution, and a biocide composition.” 4a

such that the semiconductor wafer adheres to the coated holding block;

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

10 H removing the semiconductor wafer from the coated holding block.

For the aqueous adhesive, the release agent can be present at a level of about

0.05% 1o about 20% by weight of the adhesive composition, the resin can be present at a

level of about 5% to about 50% by weight of the adhesive composition, and water can be

15 present at a level of about 5% to about 95% by weight of the adhesive composition. In
certain preferred embodiments, the release agent is a nonionic fluorosurfactant or a

polyethylene glycol.

Additionally, in certain preferred embodiments, the water-soluble or water
20  dispersible resin can be an unsubstituted or substituted (meth)acrylic acid containing
polymer which can further be a styrene-acrylic acid copolymer or the resin can be an
unsubstituted or substituted vinyl ester containing polymer which can further be a vinyl
alcohol-vinyl acetate copolymer. In certain preferred embodiments, the vinyl alcohol-vinyl
acetate copolymer has a weight average molecular weight (M,,) of about 5,000 to about
25  250,000. In other certain preferred embodiments, the styrene-acrylic acid copolymer
having a weight average molecular weight (M,,) of about 500 to about 50,000.

The aqueous adhesive composition can additionally comprise at least one of the
following components: an alcohol having about 2 to 5 carbon atoms, an aqueous
30 ammonium hydroxide solution, and a biocide composition.
4a



V 7 APR 2006 In still further preferred embodiments, for the aqueous adhesive composition, the
release agent is polyethylene glycol and the water-soluble or water dispersible resin is selected from
unsubstituted or substituted (meth)acrylic acid containing polymer or 5 unsubstituted or substituted
(meth)acrylate containing polymer, the resin more preferably being a styrene-acryjig gpé @gsolymer.
Preferably, the resin is made water-soluble or water-dispersible by partially neutralizing the
styrene-acrylic acid copolymer with ammonium hydroxide. 10 In still further preferred embodiments,
for the aqueous adhesive composition, the release agent is polyethylene glycol and the resin is an
unsubstituted or|awifititutiest pied restembodinanty oo lyie atudeusesingsiosecpngiesiibly, ltesng a vinyl

alconol- v'rygg&s?snﬁ%@|ygwrﬁ%é et ther efesd embadineata g aguenye adhesive

composition comprises wel S% to out 95/0 water, about 0.05% to about 20% of
polyethylifegise %Uﬁ?g‘%SWB B asEPsHNRLIBEA IR AT VR BINSRAMDE ® 10,000, and about
5% te abmﬁsﬁe%tm‘estw@mesamwtc (awithpapgbienestaning polyeighthavesagedroestdaiiyeight (Mw) of

about 5000%‘? &%‘?199@9@9 g JJJ) rp’ﬁfégr%ﬂl Ogig}?gtﬁgtgg 8{% tﬁa% sive

t
composition omprlses weig t a ou % to about'95% water, a out out 20% of
polyethyléﬂ‘@%’f?lﬁﬂ%Qiﬂ@bRﬁ@!@'ﬂ% aRMiraliAng e s RagMienaid) oPabBRr 16t to 10,000, about
5% to abauhdotiuaf Maybathol-vinyl acetate copolymer having a weight 25 average molecular
weight (IVIw) of about 5,000 to 50,000, and 0.05% to 1 % of a biocide composition comprising
4,4-dimethyloxazolidine, 3,4,4-trimethyloxazolidine, and mixtures thereof. In certain embodiments

relattd to the pré&é%ﬁﬁ'&@ﬁﬁ@@é’ﬁﬁ’c@%ﬂ‘é‘fﬁ?%@r haGAwRPYS 3eisstyy reeesitiod HBRiing block or
the coatedeteisicanshi qpotyatayihbepies aidttempaiasuur oidubsiitabalsrBstiabouini0C, more

preferadh IR aRaH 06 i POt MRCGER L MBI IR Ay g oLt 100C, and

even further preferab toa In certain her embodiments related to the
processin§P8PtHEZemiconductor wafer, step (d) takes place at a temperature of from 35 about 40C to
about 120C, more preferably from about 70C to about 100C, even more 4b 'V 7 APR 2006

15 In still further preferred embodiments, the aqueous 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,,) of about 100 to
10,000, and about 5% to about 50% of styrene-acrylic acid copolymer having a weight
average molecular weight (M,,) of about 500 to about 50,000.

20

In still further preferred embodiments, the aqueous 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) of about 100 to
10,000, about 5% to about 40% of vinyl alcohol-vinyl acetate copolymer having a weight

25 average molecular weight (M) of about 5,000 to 50,000, and 0.05% to 1% of a biocide
compaosition comprising 4,4-dimethyloxazolidine, 3,4,4-trimethyloxazolidine, and mixtures
thereof.

In certain embodiments related to the processing of the semiconductor wafer, prior
30 to step (d), the coated holding block or the coated semiconductor wafer is heated at a
temperature of from about 40°C to about 120°C, more preferably from about 70°C to
about 100°C, even more preferably from about 80°C to about 100°C, and even further
preferably from about 90°C to about 100°C. In certain other embodiments related to the
processing of the semiconductor wafer, step (d) takes place at a temperature of from

35  about 40°C to about 120°C, more preferably from about 70°C to about 100°C, even more

4b



preferably from about 80C to about 95C, and even further preferably from about 90C to about 100C
as well as at a pressure of from about 0.1 to about 0.2 kg/cm2. 5 In preferred embodiments, the Tg (or
glass transition) of the dried adhesive ranges from about 20C to about 100C, more preferably from
about 25C to about 40C. Description of the Preferred Embodiments 10 The preseift invdiRtidifprovides
an assembly system for stationing a semiconductor wafer suitable for processing the wafer, said
system comprising: (a) a holding block; (b) a semiconductor wafer; and 15 (c) an aqueous adhesive
composition interposed between the holding block and the semiconductor wafer, the aqueous
adhesive pestyrabilidrmcibeuts3oor Wikt oieastoneveldaraagretesstciechiaboutie waop
consisting f HPWB%‘%'%%OA% H}é%gﬂr%'gﬁﬁoﬁvgégﬁ Bt e%%%‘ii‘bféq{a/&ﬁupr_"ca cationic, and
nonionic surfactants, fluorine- containing surfactants selected from anionic, cationic and nonionic
fluorosurfactants, and 20 silicone polymers; and at least one water-soluble or water-dispersible resin
selected from thin grefgred BRiSHHENeRtEN LD THI(Hedarssrdsitiote b thetivad pditeaivie reagtaining
polymers, Lé?) i i ( i r ituted or
substituteﬁy %ﬁ?ﬁ%ﬁ%ﬁ%ﬁ% po ym@g@%%%ﬁﬁﬁ%ggsﬁgd% v?r?;kjlﬂatsé?%rﬁtic containing
polymers, rosin-modified maleic resins, novolak resins, and polymers 25 represented by the formula
R1R2 CH2CCH2IIl CFHOC O~ORI0OR3 /1CH2-C x~ly R4 O C-NH-y-OCH2CH2--O 15

Description of the Preferred Embodiments

10
The present invention provides an assembly system for stationing a semiconductor
wafer suitable for processing the wafer, said system comprising:
(a) a holding block;
(b) a semiconductor wafer; and
15 (c) an aqueous adhesive composition interposed between the holding block

and the semiconductor wafer, the aqueous adhesive composition comprising: water; at
least one release agent selected from the group consisting of polyethylene glycols,
fluorine-free surfactants selected from anionic, cationic, and nonionic surfactants, fluorine-
containing surfactants selected from anionic, cationic and nonionic fluorosurfactants, and
20  silicone polymers; and at least one water-soluble or water-dispersible resin selected from
the group consisting of unsubstituted or substituted (meth)actylic acid containing
polymers, unsubstituted or substituted (meth)acrylate containing polymers, unsubstituted
or substituted vinyl ester containing polymers, unsubstituted or substituted vinyl aromatic
containing polymers, rosin-modified maleic resins, novolak resins, and polymers

25  represented by the formula

4/—CH2~¢A—LCHZ(::%7LCH2~é%—
\ _C. Ju \ Ho¢ /| /y
0" "or 5 R4 o
1 ]
iSNH~CfOCHZCH2¢o®R6

wherein each R', R? and R® independently is hydrogen or methyl; R is a
30  hydrocarbyl group of 1 to 4 carbon atoms; each R* and R® independently is hydrogen or a

4c



R wherein each R', R2, and R3 independently is hydrogen or methyl; R is a 30 hydrocarbyl group of 1
to 4 carbon atoms; each R4 and R5 independently is hydrogen or a 4c D 7 APR 2006 hydrocarbyl
group of 1 to 4 carbon atoms; R6 is hydrocarbyl group of 1 to 20 carbon atoms; w, Y APfl 2006
independently are a number from 1 to 100. The present invention also provides for processing a
semiconductor wafer, 5 comprising the steps of: (a) (b) (c) providing a holding block; providing a
semiconductor wafer; coating one side of the holding block with an aqueous adhesive composition, the
aqueous SMARSIRYSRpARIAbA AR Aames: & Iéadyerne3dage Podgeif <He@B®Prom the
group constistisgva i glyatt éanzpindeldiyflrernediree siiofactamt8elected from anionic, cationic, and
nonionic surfactants, fluorine-containing surfactants selected from anionic, cationic and nonionic
fluorosurfactants, and silicone polymers; and at least one water-soluble or water-dispersible resin
selected from thd MftoRfFEMsIEREloR (FISULRIA(HSS JPE MSHRTEIAG AeFHRSINEUSN Ml tining
polynters,dongissigutedstapiosubstituted (meth)acrylate containing polymers, unsubstituted or
substituted vinyl @ﬁter Bp&;ﬂﬂaﬁg m@m@qﬁ%&nsubstituted or substituted vinyl aromatic containing
polymers, rosin-modified maleic resins, novolak resins, and polymers represented by the formula R1
R2 R3 CH2- C dh2-c REpMdinp 3-semipondycierad@ig™y OR O R O C-NH-Ct-OCH2CH2 O R5 20
wherein each RYcR2, anatiRg incepeaidtendly thayhsatyen wiagietiydh Ras saaqueous adhesive

composition, the aqueous adhesive composition comprising: water; at least one release
10 agent selected from the group consisting of polyethylene glycols, fluorine-free surfactants
selected from anionic, cationic, and nonionic surfactants, fluorine-containing surfactants
selected from anionic, cationic and nonionic fluorosurfactants, and silicone polymers; and
at least one water-soluble or water-dispersible resin selected from the group consisting of
unsubstituted or substituted (meth)acrylic acid containing polymers, unsubstituted or
15  substituted (meth)acrylate containing polymers, unsubstituted or substituted vinyl ester
containing polymers, unsubstituted or substituted vinyl aromatic containing polymers,

rosin-modified maleic resins, novolak resins, and polymers represented by the formula

R! R? RS
#CHr#%—LCHréA—kHZé%—

CM T
0]

0" “or ﬁ{4 ?
C}:NH—C&OCHZCHziO@
RS R®
20
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;
25 (d) contacting one side of the semiconductor wafer to the coated side of the
holding block, such that the semiconductor wafer adheres to the coated holding block;
(e) polishing the other side of the semiconductor wafer; and

) removing the semiconductor wafer from the coated holding block.

30
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hydrocarbyl group of 1 to 4 carbon atoms; each R4 and R5 independently is hydrogen or a
hydrocarbyl group of 1 to 4 carbon atoms; R6 is hydrocarbyl group of 1 to 20 carbon atoms; w, X, ,
and z independently are a number from 1 to 100; 25 (d) contacting one side of the semiconductor
wafer to the coated side of the holding block, such that the semiconductor wafer adH7e bR tAl6
coated holding block; (e) polishing the other side of the semiconductor wafer; and (f) removing the
semiconductor wafer from the coated holding block. 30 4d O 7 APR 2006 The present invention also
provides for procB3RiRjes ¥ miSHEoRtRISRaREPViEsPn KPTsiRL B5ESEP3 oTeTUTHINRARG"E1%6Iding block;
(b) providiegrpssinyeoandupiobivafer; 5 (c) coating one side of the semiconductor wafer with an
agueous adhesi\g% co 8\%‘ ’aﬂﬂglaﬂ %Pol&_adhesive composition comprising: water; at least one
release agents gcted rom the group tonsisting of polyethylene glycols, fluorine-free surfactants
selected from aniBhic, CAAYHIBIAERYABHISIUNARENtS, fluorine-containing surfactants selected from
anionig, cationic a)d nastetiig fore asdufacmatseancbaliceoe walymeits; ancduatiscashasin
water-solup| ater-dispersi i I from t St f bstituted or
st N e e e i 28 sl PTG e
containingP@8RfrhRlestehEapsiftaewy senndsineef welyrtutepccaestniflygigrfiesssyfasipi§tuted or
substitutegelityéafesnatieioniiabatithipo b afsnisARIuITacified, MaleiteresMsiniy slatatesps, and

polymers "s%‘i’é&%%”é%% %Et%?cfoégﬂ%"i‘cja%ﬁ‘ A‘oﬁi%n%lﬂao-rgsgﬂ%tgntg Féﬂdl_éﬂc%r%spél)l/mers; and
10  at least one water-soluble or water-dispersible resin selected from the group consisting of
unsubstituted or substituted (meth)acrylic acid containing polymers, unsubstituted or
substituted (meth)acrylate containing polymers, unsubstituted or substituted vinyl ester
containing polymers, unsubstituted or substituted vinyl aromatic containing polymers,

rosin-modified maleic resins, novolak resins, and polymers represented by the formula

15
R’ R? R3
| | |
CHZ?\#J-CH2~C‘\\—#CH2*CA—

OR 0 R4 o
| I /\
C—NH—C{-OCH,CH; ;0
R =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
20  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;
(d) contacting the coated side of the semiconductor wafer to the holding block
such that the semiconductor wafer adheres to the coated holding block;
(e) polishing the other uncoated side of the semiconductor wafer; and

25 () removing the semiconductor wafer from the coated holding block.

For the aqueous adhesive, the release agent can be present at a level of about
0.05% to about 20% by weight of the adhesive composition, the resin can be present at a
level of about 5% to about 50% by weight of the adhesive composition, and water can be
30
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H~2 HHCCx1\%yR40 i~~ 11l C-NH-C(OCH2CH2 ~O R5 wherein each R', R2, and R3
independently is hydrogen or methyl; R is a hydrocarbyl group of 1 to 4 carbon atoms; each R 4 and
R5 independently is hydrogen or a 20 hydrocarbyl group of 1 to 4 carbon atoms; R6 is hydrocarbyl
group of 1 to 20 carbon atoms; w, X, y, and z independently are a number from 1 t§ 708PRd}006
contacting the coated side of the semiconductor wafer to the holding block such that the

semiconductor wafer adheres to the coated holding block; (E?rt olishing the other uncoated side of the

semicondRERSFW A lexshoDP Ayl ath R ARPH @TERICHAISHE PEYR BREEBEIR hBlding block. For
the agqueotstatthesifeercinemeise dgehecaledse pirse iy anarrid diabeutadi®H6rte about 20% by
weight of H}qyggﬂﬁgeg@ggnposition, the resin can be present at a level of about 5% to about 50% by
weight of the esive composition, and water can be 30 4e V 7 APR 2DOS present at a level of
about 5% to about 95% by weight of the adhesive composition. In certain preferred embodiments, the
releage agent is aduitiinalg, fih ceoinfaciantdremjalyeshidethe gliyeolisdlubtidiiavady, in certain

preferred EBAUKIEAS L ater SR O UHEL SRRERICIFRIR LG B hstuted or

substitute crylic acid containing polymer which can fur e a styrene-acrylic acid
copolymePol R WD C3R Bther kind sheanaadruicsetidinenalyvpnPebteresbhtamifyasolymer which
can furtheamsiisstiogd alcalshivired segptatecepatymiay polgerainhie termaaarmecinets, the vinyl

alcohol-vigyl 40, aGeiPLE SAROARRIAAES TSt PYSEPAS DRISHREAC BN g5 000 t

10 acetate copolymer has a weight average molecular weight (M,,) of about 5,000 to about
250,000. In other certain preferred embodiments, the styrene-acrylic acid copolymer
having a weight average molecular weight (M,,) of about 500 to about 50,000.

The aqueous adhesive composition can additionally comprise at least one of the
15 following components: an alcohol having about 2 to 5 carbon atoms, an aqueous

ammonium hydroxide solution, and a biocide composition.

In still further preferred embodiments, for the aqueous adhesive composition, the
release agent is polyethylene glycol and the water-soluble or water dispersible resin is
20  selected from unsubstituted or substituted partially neutralized (meth)acrylic acid
containing polymer or unsubstituted or substituted (meth)acrylate containing polymer, the
resin more preferably being a styrene-acrylic acid copolymer. Preferably, the resin is
made water-soluble or water-dispersible by partially neutralizing the styrene-acrylic acid
copolymer with ammonium hydroxide.
25
In still further preferred embodiments, for the aqueous adhesive composition, the
release agent is polyethylene glycol and the resin is an unsubstituted or substituted vinyl
ester containing polymer, the resin more preferably being a vinyl alcohol-vinyl acetate
copolymer.
30
In still further preferred embodiments, the aqueous adhesive compaosition
comprises, by weight, about 5% to about 95% water, about 0.05% to about 20% of
polyethylene glycol having a weight average molecular weight (My) of about 100 to

35
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250,000. In other certain preferred embodiments, the styrene-acrylic acid copolymer having a weight
average molecular weight (Mw) of about 500 to about 50,000. The agueous adhesive composition can

additionally comprise at least one of the 15 following components: an alcohol ha\?n)g ApRuipasto 5
carbon atoms, an aqueous ammonium hydroxide solution, and a biocide composition. In still further
preferred embodiments, for the aqueous adhesive composition, the release agent is polyethylene
glycol and the water-soluble or water dispersible resin is 20 selected from unsubstituted or substituted

partially nd89fz889~Rau) 3% A LR SO RliRHESoRRES BF'd FeRBYMEISR YPe anisighbd
(meth)acrylateage naiecatppebight Mheofrastutrioddpabtertsily0b@ing a styrene-acrylic acid copolymer.
Preferably, the resin is made water-soluble or water-dispersible by partially neutralizing the
styrene-acrylic acid copolymer with ammonium hydroxide. 25 In still further preferred embodiments,

for the aqueous JYHEVENEL RIBEEIEE F BRRdBRMSNRRMISYSABATIEROYRRYIANd the resin is an
unsulsstitute misss pisyitutdght/iaydue St rtc ahiain 05 pebiencabtue G5t nocaboat@Yably being a vinyl

alconol vipg} et GRROFYIRRG SMBIGIVKIGE RIBLIER FOMRUTPDISHlIR fiiROUS adhesive

composition comprlses,ob welight, a%bout 5% to about 95% water, about 0.05% to about 20% of
polyethyleHeA9caPPiiry'a vl ritSe efafwiaintelnird GeririR APV ASE R YI0e 20vsioht 0 7 APR
2006 10,08@ragel rableatiaf/avidgab (M}, )5 4bolis 6000 eeckdylin asid CORESly nethavinpicceight average

molecular ysigll (UL AR SO ARILKSRNG 19 Sl LRy BvsTesgeomgals the

aqueous adhesive composition 5 comprises, by weight, about 5%’to about 95% water, about 0.05% to
abodlozocﬁJ‘Bfe%lyethylene glycol having a weight average molecular weight (Mw) of about 100 to
10,000, about 5% to about 40% of vinyl alcohol-vinyl acetate copolymer having a weight average

molecular weight,{hMug,of &hB&ﬁ%ﬁqQﬂ@ F8|§t@&%q?§;b¢oge%§€?gt8f% oL 3 DIAEGGCOMBOHEN

comprising 4,4-dimethyloxazolidine, 3,4,4-trimethyloxazolidine, and mixtures 10 thereof. In certain
embodiméPtiFBIAfRdES FRa1sH feldiigy Rl theP s R CORRSCRSIRRRGUpiRpWaler is heated at a

temperature of from about 40°C to about 120°C, more preferably from about 70°C to
15 about 100°C, even more preferably from about 80°C to about 100°C, and even further

preferably from about 90°C to about 100°C. In certain other embodiments related to the

processing of the semiconductor wafer, step (d) takes place at a temperature of from

about 40°C to about 120°C, more preferably from about 70°C to about 100°C, even more

preferably from about 80°C to about 95°C, and even further preferably from about 90°C to
20 about 100°C as well as at a pressure of from about 0.1 to about 0.2 kg/cm?.

In preferred embodiments, the Tg (or glass transition) of the dried adhesive ranges
from about 20°C to about 100°C, more preferably from about 25°C to about 40°C.

25  Holding block
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
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to step (d), the coated holding block or the coated semiconductor wafer is heated at a temperature of
from about 40C to about 120C, more preferably from about 70C to 15 about 100C, even more
preferably from about 80C to about 100C, and even further preferably from about 90C to about 100C.
In certain other embodiments related to the processing of the semiconductor \A&?erAE%M) takes
place at a temperature of from about 40C to about 120C, more preferably from about 70C to about
100C, even more preferably from about 80C to about 95C, and even further preferably from about
90C to 20 about 100C as well as at a pressure of from about 0.1 to about 0.2 kg/cm2. In preferred
embodiments, the Tg (or glass transition) of the dried adhesive ranges from about 20C to about 100C,

more preferably §omAbayL ABEI0ARMLANG. 20 alding sk Thealdng iagnhe gresent

assembly system sho referably be fat shoul not warp under temperature ¢ ange o 0C and
100C and ¥ gy Palymendstivey matsrialsaucas dighdesReaiee BseResthade of a
cerandic rmai&fs;aBskmmeaﬁ@1Itemp@atbrdmozymmdn@dencamgmwmm«de:dxﬁdlyamtrmmmde material. 30
35 4g U 7 APR 2006 Suitable examples of nonceramic materials that can be used for the holding block
include metal and various polymer derived materials such as high temperature thermoset 5 resins,
Bakelite, Hig®-ASMSMR@WRAINMMbS  and highly crosslinked polyurethanes. The Adhesive
Composition Theradraelamammsﬁmnmcﬂfth@ present imxenivarcompiyse svaraier lebkeasicone

release ageghseisgiad Lomie puaLmeoIaH aLamelMene sals, Iuging s, 30 surfactants

selected from anionic, cationic, and nonionic surfactants, fluorine-contairn @Jsur ctants selected from
aniohft, céﬂﬁﬁﬁaﬁFﬁjSﬁdﬁﬁ@ﬁ’lé"ﬂﬁb%&ﬁ'ﬁé&ﬁﬂ?@,‘%rﬂi‘glf@ﬁf%"‘béﬂﬁﬁ%t@?tan IneSRAR Mater-soluble
or water-digfacsinte rszsmtseIeitdiada‘mwmﬁctheagdsawpaudnﬁiﬁiagwfluasmsbahmwmbolasubaﬁi:tutfed

(methacrylig acid. captaiing apIers SR AL HEBLIAE (hIaRBle R Riping

polymers, unsubstituted or 15 substltute V|n ester containing polymers, unsubstituted or substituted
vinyl aronfEAEP EIHiPG ?fo%ﬂ?fé?%t'tl%%‘?n%éEfPﬁBHJ%I%@ém&"9189&&‘?@%@!?@9 DY PSRPmers
representedsapsti@tarmeHaddbRAURE (meth)acrylate containing polymers, unsubstituted or

15  substituted vinyl ester containing polymers, unsubstituted or substituted vinyl aromatic

containing polymers, rosin-modified maleic resins, novolak resins, and polymers

represented by the formula

~—LCH2 C—A#CHZ AﬁLCHZ

O/C\ A M | Ho- c A /y
o o
C NH- C(—OCHQCHQ—;04< >
R6
20 wherein each R', R? and R® independently is hydrogen or methyl; R is a

hydrocarby! 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.

25
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I\/CH2C1CH2CCH2CO,C)wil HO-CyOR O 11 R O ~ ~C-NH-C~ OCH2CH2~0 R5R6 20
wherein each R', R2, and R3 independently is hydrogen or methyl; R is a hydrocarbyl group of 1 to 4
carbon atoms; each R4 and R5 independently is hydrogen or a hydrocarbyl group of 1 tao 4 carbon
atoms; R6 is hydrocarbyl group of 1 to 20 carbon atoms; w, X, y, and z independerﬂl aﬁ%Ra ber
from 1 to 100. 25 0 7 APR 2006 As used herein, "(meth)acrylic" or "(meth)acrylate" denotes,
respectively, either methacrylic or acrylic, or methacrylate or acrylate. 5 The resin in the adhesive
composition is water-soluble or water-dispersible. Those skilled in the art will recognize that for some
resins, they must be partially neutralized (for example, unsubstituted or substituted (meth)acrylic acid

containing PO S)R eldhe (RSB SOl aBoiA S I aler THE-ATR. G

neutralization will differ, 10 depending upon how much methacrylic or acrylic functionality |§ presentin
the resin. PEINMNEF RXARY/ith Q5 8"SKIRSH RISIRE a¢tXAlPrecognize that certain monomers may be

requirkd to assist in making the resin water-soluble or water-dispersible. Still for other resins, those

skilled in the art wilLrec iﬂiﬁgetgmecs%ga@arﬁgﬁffgﬁﬁ@g@ﬁ&g}g&;&éﬁé}@digygrgg{éeq%%example,

polyvinyl acetate) to make the resin water-so \ . Those skilled in the art will
recognize 8P aiteMi sarRaBiEs HitfRemednsihie themaketbeinartipberadahrecdifor
water-dispaesiipe, depansingedpnrsihatiesid (haithmioyhe atse dohtatengivosmbes)istetis, tvden an

unsubstityedor sPSHLIRS (MSIONaRYlc 761:A0 confa GBS dB ATRERE 1o e hes, 2 porton

of the (meth)acrylic acid in the resin is desirably partlall%/ neutralized, with tor example ammonium
hydréYidedEH9BRAREMPRIBRN MialenetREMIGPIARMHGTYPENRNAY Asriseenhit &g, BRitefior
"hydrocarbyiauestiisient serskilidr ot a1®pHgraIu R cisgusedh 2bckrtis ondmang sanag ba hifuisdvell known

to those Swlggsigttnwemaking the resin water-soluble or water-dispersible. Still for other resins,
those skilled in the art will recognize that certain pendent groups may have to be
hydrolyzed (for example, polyvinyl acetate) to make the resin water-soluble or water-

15 dispersible. Those skilled in the art will recognize and appreciate the various methods
available to make resins water-soluble or water-dispersible, depending upon the resin that

is to be used.
In certain embodiments, when an unsubstituted or substituted (meth)acrylic acid
20  containing polymer is desired to be used, a portion of the (meth)acrylic acid in the resin is
desirably partially neutralized, with for example ammonium hydroxide, to render the resin

water-soluble or water-dispersible.

As used herein, the term "hydrocarbyl substituent” or "hydrocarbyl group” is used

25 inits ordinary sense, which is well known to those skilled in the

30
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30 D 7 APR 2006 art. Specifically, it refers to a group having a carbon atom directly attached to the
remainder of the molecule and having predominantly hydrocarbon character. Examples of 5
hydrocarbyl groups include: (1) hydrocarbon substituents, that is, aliphatic (e.g., alkyl or alkenyl),
alicyclic (e.g., cycloalkyl, cycloalkenyl) substituents, and aromatic-, aliphatic-, andﬂa?ic%ﬁc stituted
aromatic substituents, as well as cyclic substituents wherein the ring is completed through another
portion of the molecule (e.g., two substituents together form an alicyclic radical); 10 (2) substituted
hydrocarbon substituents, that is, substituents containing non- hydrocarbon groups which, in the
context of this invention, do not alter the predominantly hydrocarbon substituent (e.g., halo (especially

chioro a”%ﬂ.“%%é?ﬁ@af@“% aé%%%ﬁﬁ rmg,r%wg“sr%a%en MU Qﬂ%@g %ﬂgcﬁ‘é'éo%%’)irr]w@ hetero

substituents, that is, subst \ having a predominantly ydrocarbon character, in
the conteXEBRAIRLSIRIAR AP REHEANSIRING RFFEAHBATHY 2 YRTG PR SPPRREMRE TBIRP G5ed of
carbof atbpasotdeibergadopssnotitete sulfur, oxygen, nitrogen, and encompass substituents as pyridyl,

furyl, thienyl and(@&%@%&%’b%_ ?Lﬂgtriﬂ]en@, mé}rg,tg%’h%g,(g_r f%mqlgrrbqk%g %\yé(}?rcﬁcpaﬁ%gl]'group-

non-hydrocarbon tituent will be present for évery ten carbon atoms in the | _
typically, thtaaltil be/Hea e onsHaFBEatBoA™SLIBEIMAts AIRARIAYRBE RN Yotk siikigsed herein,
"release agreniatilesuisttuaniaddiivelthaiciatibitalesitemtvahefdihahgvahey isveiibhep letednttisugh adhesive

transfer to,ig %hi%dﬂﬁé‘\%‘@%ﬁ%&?@” chl‘gJ@éﬁ@%ﬁt@%@é}‘:H&r"ﬁ&ﬁ?ﬁSﬁ‘éﬁﬂ&‘?&’&ﬁa dhesive

composition is present at a 05% to 20%, and in one embodiment, from 0.1 to 15%, and
in ond embodimét, HETIHEY, RydrecrrBonigatitente dhRlkiveubstipRiticiorsnR®M@-mbodiment,
the water pyeeathoritgduesenichq iebescaniegstfehisamepstigrisrHatetanttag prielahoiahty to 95%,

and In ong, SRgHIent, e 68, O3k A8dERAG SMBRIEEad38), SRVARAO%hBYeIONt Of
the adhesni composition. V7 AP%Q'%'OQG In ?)(nepem%]gdiment, t%ke resin @’pr sentgt 2 level of 5 to
50%, and MEHFLAKYAIRTERRIL0DE b BHIFCafiedifREYEMbodiment at 15% to 25% by weight of the
adhesive compogiidiatérol bebptlyettyleng glysobsaittieatpresrRit Wvientanipyeiesaddlyrhiaaralyveight
aver?ge hydrocarbon character, in the context of this invention, contain 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 carbon atoms in the hydrocarbyl group; typically, there will be no

20 non-hydrocarbon substituents in the hydrocarbyl group.

As used herein, “release agent” denotes an additive that facilitates removal of the

wafer with a minimum of adhesive transfer to the wafer.

25 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 embodiment, from 0.1
to 15%, and in one embodiment, from 0.5% to 10% by weight of the adhesive

composition.
30 In one embodiment, the water present in the present agueous adhesive

composition is present at a level of 5% to 95%, and in one embodiment, from 30% to

90%, and in one embodiment, from 60% to 80% by weight of the adhesive composition.
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molecular weight (M.) ranging from 100 to 50,000, in one embodiment from 100 to 10,000, in one
embodiment from 5,000 to 30,000, and in one embodiment from 100 to 500. They are available
commercially, for example under the name "CRISANOL TM Polyethylene glycol f M %i
Corporation. In one embodiment, the polyethylene 10 glycol is present at a level of 1-15%, and in one
embodiment 4-10% by weight of the adhesive composition. The fluorine-free surfactant selected from
anionic, cationic, and nonionic_surfactants is not particularly limited, although the fluorine-free nonionic
surfactant is 15 pRefiiteBMEXEmBts Beteshrdfe REGINIofina-1RE nBh AR Witad3htirBde, but are
not limitecetabadiityleathtods ate G facicnts aseveaHoidiersntviaich 3ke tored b by rwisighiose tskilled in the
art. One t é)sfi\%o 'ggjgis%@ctant is alkyl alkoxylated surfactant, such as addition 20 products of
ethylene oxide, or propylene oxide, with fatty alcohols, fatty acids, fatty amines, etc. Optionally,
addition products of mixtures of ethylene oxide and propylene oxide with fatty alcohols, fatty acids,
fatty a@mines canTe ystygbtfenaligtyodode theusfaséaninirelisie pretarybhyngds hawingtlegegeral formula:
25 RE-Z-(NaBNBETRIRS 19,3 Al 90U Aoana!sd 8l HouRe SEifEISMHUR Lhe epup, consisting
of primary, secondary and brahched chain alkyl groups, primary, secondary anJ ranched chain
alkeny! grdQ¥0ark ene AmReieerictiemry. 2R8 1o 8R4I ARG YohesimereRgmsdpStiRited
phenolic gs00ps Tiasingréraivaadisiat otanadroiall Ofsar@aimplemmidgarefer alalynérocRabaNCs 9 about 18,

more pref%rapyhgg@% oLl 10,19 %ﬁ%}%%fé AoAOMS; S %%H%ﬁgnﬁf,o%éﬁoqgé@g%gﬁﬁom 50,
: o

preferably from about 2 to about 20, more erably from about 2 to about ' ylene
oxice§) PSSR RS X Pole YAyl Torach B TRy BRI AHTGH) RS o Besuifate
group; anchdindéng gemipsbod.is selected from the group consisting of: -0-, -N(R)x-, -C(0)0-,
-C(O)N(R)-, 7 0 7 APR 2006 -C(O)N(R)-, and mixtures thereof, in which R, when present, is R6, a
lower alkyl with about 1 to about 4 carbons, a polyalkylene oxide, or hydrogen, and x is 1 or 2. Further
specific example$hst tHEQENRISnieLiRFtatante aitedddramePRIRNICE CotBiRsatitth fioriaris of

alkylene oxigiagsaupsswith partegiiig hiytteah hatisugampe Undrisudreasranialithstigzeanpasnd or with
an alkyl arﬁr‘é}éﬁ%&o'%%MB%J&%%%OBFQFE%E%E%%%QF%Qen”o%ﬁ%HYcasr&rf%hc?a%?s”%%i‘u%aeﬁ'%% [pglucts of an
organic aliphatic or alky

not limited to, alkyl ethoxylated surfactants as well others which are well known to those

skilled in the art.

One type of nonionic surfactant is alkyl alkoxylated surfactant, such as addition

20  products of ethylene oxide, or propylene oxide, with fatty alcohols, fatty acids, fatty
amines, etc. Optionally, addition products of mixtures of ethylene oxide and propylene
oxide with fatty alcohols, fatty acids, fatty amines can be used. The alkoxylated surfactant

includes compounds having the general formula:
25 R, —Z—(A)B

wherein R® is an alkyl group or an alkyl aryl group, selected from the group

consisting of primary, secondary and branched chain alkyl groups, primary, secondary

and branched chain alkenyl groups, and/or primary, secondary and branched chain alkyl-

30 and alkenyl-substituted phenolic groups having from about 6 to about 20 carbon atoms,
preferably from about 8 to about 18, more preferably from about 10 to about 15 carbon
atoms; s is an integer from about 2 to about 50, preferably from about 2 to about 20, more
preferably from about 2 to about 15; A is EO (ethylene oxide), PO (propylene oxide) or
mixtures thereof; B is hydrogen, a carboxylate group, or a sulfate group; and linking group

35 Zis selected from the group consisting of: —O—, —N(R),—, —C(O)O—, —C(O)N(R)—,
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aromatic hydrophobic compound and hydrophilic ethylene oxide groups. Practically any hydrophobic
compound having a carboxy, hydroxy, amido, or amino group with a free 10 hydrogen attached to the
nitrogen can be condensed with ethylene (propylene) oxide or with the polyhydratiﬁg péggggm%ereof,
polyethylene (or polypropylene) glycol, to form a water soluble nonionic surfactant?On le of
such a nonionic surfactant is the condensation product of one 15 mole of an alkyl phenol having an
alkyl group containing from 6 to 12 carbon atoms with from about 5 to 25 moles of an alkylene oxide.
Another exariNSRsucAnd AoKibiGe tRersabtihRich ReshgaEEESAt piv fucdPBRedifslehan aliphatic
alcohol whisbutniaty lbcut griandnnss eqmigkikylendentidey @l bgtiadaay gl fkdsm @t@ .18 carbon atoms with
from 1 to about 10 moles of alkylene oxide. Preferred alkylene oxides are ethylene oxides or 20
propylene oxides which may be present singly, or may be both present. Other examples of nonionic

surfactants incluBE B SRESHE LETMRISPY RhebrShd BIIAChSYTERERN ettifatédesudlifas those
based on &nmdehBatimohaigushicl flkjlere indiedgrapavatage ordeone Ryidr&thoanides@ipetiaxylation per

mol of alcohg. ExauRbiRReheS RSB GG ACLP afRIaRisdaer NRdlbfihich. for

example, In higher aliphatic, primary alcohol containing about 9-15 carbon atoms, such as C9-11
alkanol cottasIsaRNE RV Fradtee GPRdsPRAIERIRIYRIE oo P BI IdeditRbRYE-9Y, atkvb 13 alkanol
condensedroritbtic. hyanolssobit yiemn ponid e il @odipAdic by AL .dtidal kapopscoReerisead, with 12 moles

cthyiene i NSRS Gl 2lkaalgondaRsed o % dimsles S g £de (Neodol

45-13), and the like) (S emical Company, Houston, TX) or Genapol(r) series (w for

exanle, WARgSTaReRHCANSIBEFRISN G SeRARASEY MEICEARG SrERYIGaE) (@XdiRaBbI 24-L-3);
C12-16 lineigy aleqhmis ydenidensedwitthéréoi plegeth eyl ¢oe pplydeofplenapgly2er Ltdl foymCa 2-16 linear
alcohols QF%SS\%’%%%M%W&&%PV'G”‘? oxide (Genapol 26-L-2); C12.16 linear alcohols 35

es of et

condensed with 3 mo ylene oxide (Genapol 26-L-3); C12.16 linear alcohols condensed with 3
moles of ethylene oxide (Genapol 26-L-5); as well as C12.16 linear 7a D 7 APR 2006 alcohols
condensed with \Gaiyisgaatpuotsoftethyieneikideartacpiitvisiehapesiite ciation peddiscolothensurfactant

(i.e.,,Gen | 26-1.-6 I ; -6, -] - (Clay rporati Charlotte,
III\IC)SS O?ﬁgreséa%ﬁ‘ gﬁﬁ@%ﬁ rs?ae@c}c')r ar?l%ﬂldg-%%%gﬂgﬁ%? et c?)ﬁl)}fa%ez,a iar%ﬁ%?'ng%@s?%vhich have
from abouf @H&QBBEPl‘G H1oIB9I6F 1h 3Ry RSN S Qi are/firiliabRxatple of such a nonionic

surfactant is the condensation product of one mole of an aliphatic alcohol which may be a
primary, secondary or tertiary alcohol having from 6 to 18 carbon atoms with from 1 to
about 10 moles of alkylene oxide. Preferred alkylene oxides are ethylene oxides or

20  propylene oxides which may be present singly, or may be both present.

Other examples of nonionic surfactants include primary and secondary linear and
branched alcohol ethoxylates, such as those based on CgCig alcohols which further
include an average of from 2 to 80 moles of ethoxylation per mol of alcohol. Examples of

25 these nonionic surfactants are available under Neodol® (which, for example, include
higher aliphatic, primary alcohol containing about 9-15 carbon atoms, such as Cg-q4
alkanol condensed with 4 to 10 moles of ethylene oxide (Neodol 91-8 or Neodol 91-5),
Ci2.13 alkanol condensed with 6.5 moles ethylene oxide (Neodol 23-6.5), Ci,.15 alkanol
condensed with 12 moles ethylene oxide (Neodol 25-12), C44.45 alkanol condensed with

30 13 moles ethylene oxide (Neodol 45-13), and the like) (Shell Chemical Company,
Houston, TX) or Genapol® series (which, for example, include Cj,.1¢ linear alcohols
condensed with 1 mole of ethylene oxide (Genapol 24-L-3); Ci,4s linear alcohols
condensed with 1.6 moles of ethylene oxide (Genapol 26-L-1.6); Cy,.¢ linear alcohols
condensed with 2 moles of ethylene oxide (Genapol 26-L-2); Ci,4 linear alcohols

35 condensed with 3 moles of ethylene oxide (Genapol 26-L-3); Ci,.q¢ linear alcohols
condensed with 3 moles of ethylene oxide (Genapol 26-L-5); as well as Ci,.4 linear

7a



example, in the Tergitol(r) series of nonionic surfactants (for example, C11-15 secondary alkanol
condensed with either 9 EO (Tergitol 15-5-9) or 12 EO (Tergitol 15-S-12) (Dow Chemical, Midland,
MI). 10 Some other typical alkoxylated alcohols include ICONOLTM ethoxylatedﬂzl cxb leggols (oxide
content is 4-6 moles of EO), ICONOLTM ethoxylated tridecyl alcohols (oxide content is 3-10 moles of
EO), the Macol(r) lauryl alcohol ethoxylates (oxide content is 4-23 moles of EO), Plurafac(r) A series
stearyl alcohol ethoxylates (oxide content is 25 15 50 moles of EO) (BASF Corporatlord DETROLTM
OC alkyl ARYHERASEREEr WHEMABATAL IMEYME R PEMRIR QBhE AP RBAA% Yaas).
Those skifleits therertswilb&aoiv(bad Gadapsta?El ke typersapbh Afibhié i darati Geica i rkistants that are

available, d@ﬂ%@léﬂ?%fﬂ@?ﬂéﬁ@%ﬂm%bﬁm s Detergents and 20 Emulsifiers, North American
Edition, 2002; and Kirk-Othmer, Encyclopedia of Chemical Technology, 4th Ed., Vol. 23, pp. 478-541,

the contents of which are herein incorporated by reference. The fluorine-containing surfactants
include anionic, Cdhienexaamulasoimdnie 28ckhnderg CiaCantdontthl rtmepiadh)oratudifarthiotebeing

preferred. yitahle BaplmIAG,eXAMPAS iRclddRRass LiRESaS s Avaliahi:fiam Dipont under

the name "ZONYL(err)" those available from Dainippon Ink & Chemicals, Inc., under the name

"MEGAF AR, EhHieh bW IRIEI 5813 8h SR S TREFN A EOFBXRBRIRDT M. S85M8ilicone
polymers aticiudecartiengedmittieitheol|9dide Taayidletbsiiicp e sl 2D gdbditoktivyEHaxgDewPDMS)
materials dﬂgm%g,\ﬁm%%em5ethane copolymers. While not wishing to be bound by theory, it is
believed that the silicone polymers migrate to the surface and act as release coats due to their low
surfafe tension. Both "reactive” modified and "nonreactive” modified PDMS polymers can be used. 35
7b D 7 APR 2008 dMkilethet wyisioaigaldagl dted ndldphoite dmgluides 0N Ged thathtnatativde Yarpidified

PDMS majeralscandig %ﬁ{@#ﬁ"ﬁ‘ﬂy%"}%%é%‘h%@h%%W@?ﬁBx@th\é@%Qééyﬂ'5‘1%6%'8& adhesive

properties in the bulk and at both th e%%% r and lower bonding interfaces. 5 "Nonreactive" modified
M

PDMS mdRIAACHIERME Akdkmates kdeiaeRienR Cﬁﬁﬂiéﬁ‘ﬂ?&t@%ﬁ%ﬂﬁf%?%e in
aqueous sygtefmalEbitd BO)WAkhaige® hadmmsidayyingdokipitathbelietesd thiabsibatsre-wr2shane

15 50 moles of EO) (BASF Corporation), DETROL™ OC alkyl ethoxylates (Dexter Chemical
L.L.C.), and TRITON™ alcohol alkoxylate (Rohm & Haas).

Those skilled in the art will know and understand the types of anionic and cationic

surfactants that are available, including those described in McCutcheon's Detergents and

20  Emulsifiers, North American Edition, 2002; and Kirk-Othmer, Encyclopedia of Chemical
Technology, 4th Ed., Vol. 23, pp. 478-541, the contents of which are herein incorporated

by reference.

The fluorine-containing surfactants include anionic, cationic, and nonionic

25  fluorosurfactants with nonionic fluorosurfactants being preferred. Suitable nonlimiting

examples include those fluorosurfactants available from Dupont under the name

“ZONYL®”, those available from Dainippon Ink & Chemicals, Inc., under the name
‘MEGAFACE™”, and those available from 3M under the name “FLUORAD ™",

30 The silicone polymers include without limitation polyether modified silicones and
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
surface and act as release coats due to their low surface tension. Both “reactive” modified
and “nonreactive” modified PDMS polymers can be used.

35
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copolymers (polyurethane copolymers made with dimethylsiloxane segments) give the 10 properties of
a film forming urethane with their high temperature stability combined with ultra high release
properties of silicones without phase separation. Such copolymers are commercially available from
Dinichiseika Color and Chemicals MFG Co. Ltd. (DNS), and from Polyurethane §pgciitRe2fo. Inc.
Polyether modified silicones are available from Advanced Polymer, Inc. t5 The unsubstituted or
substituted (meth)acrylic acid containing polymers or the unsubstituted or substituted (meth)acrylate
containing polymers can be any polymer containing unsubstituted or substituted acrylic acid,
unsubstituted or gitistindiedisniathactdivaaid bpshbsiituter detiohstittiad aetiaée atodidostituted or
substitute least i [t : i he
Cnsubstit L o e e e e A e
(meth)acryRRetyhRiARsigdIymbEi L lktorehat RyidheciePesp St W ehRopEMiefasasterably has
a weight awagadinaeculalifisei FDNSWH s81HRIFOEAS Akt 3R atldified FDMS tHabediment from

500 to 2500.. ' ) ' t. t 0. They 25 may be available commercially, for
example,?ﬁ%&%ﬂ%ﬁ%&@%%ﬁg{%ﬂﬁ%@gﬁ%%gt%j% inson Polymer. These JONCRYL(r) materials
are usually aqueous solutions containing water, ammonium hydroxide and styrene-acrylic acid
copolymers. In opghgénhedimshivigtihe triysenadabyytiteasid €apalgiaeeds pegsemdndheaphesive
compositign el t0. 50% iaht. of the
cop%l\)ﬁ‘]r!ﬁyg (tﬁ’ I%)r%ma%e %o%? angrgvﬂggé Wlm d%ﬁj

hesive composition. 30 The unsubstituted
or substitec SIBF Lontaiming POIYMeT can be any polymer ContAINING AR URsabStitlted or

substiute@ropstiestef adil fossinsharetngne wabeiaighiaiiterepepipie skl reakiredhuitie vinyl
acetate, vkt osiatey indpértiby atesindoibisathdytairassrsd daraeshy | acetate pyipylediciylacetate,
vinyl valer [ a e, vinyl.chloroacetate, vinyl di [ in yacetate, vinyl
3 07 APR R B TNl 2 iy
cyclohexyfEaifbBR)y4tethiane wreciaate by prohetaer inediieshsisanae raavdabifyreepeating
unit, that ig\deahedapegetaiantn one embodiment, it is available as an aqueous emulsion from
Natignal Starch Chemical Corporation. In another embodiment, the vinyl 5 acetate is a

dextrin-modified ;])_olyvinyl acetate. In yet another embodiment, vinyl acetate
he unsubstituted or substituted (meth)acrylic acid containing polymers or the

unsubstituted or substituted (meth)acrylate containing polymers can be any polymer
containing unsubstituted or substituted acrylic acid, unsubstituted or substituted
methacrylic acid, unsubstituted or substituted acrylate or unsubstituted or substituted
20  methacrylate as at least one of the repeating units. In one embodiment, the unsubstituted
or substituted (meth)acrylic acid containing polymer or unsubstituted or substituted
(meth)acrylate containing polymer is a styrene-acrylic acid copolymer. This copolymer
preferably has a 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
25 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 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 50% by weight of the adhesive composition.
30
The unsubstituted or substituted vinyl ester containing polymer can be any
polymer containing an unsubstituted or substituted vinyl ester as at least one of the
repeating units. Examples of vinyl esters include vinyl acetate, vinyl propionate vinyl
butyrate, vinyl isobutyrate, vinyl trimethylacetate, vinyl diethylacetate, vinyl valerate, vinyl

35 caproate, vinyl chloroacetate, vinyl dichloroacetate, vinyl methoxyacetate, vinyl



polymer comprises a vinyl alcohol-vinyl acetate copolymer. These copolymers can be made by 10 15
20 25 30 35 8a 0 7 APR 2006 partial hydrolysis of starting polyvinyl acetate with methanol, in the
presence of a suitable catalyst such as sodium hydroxide. The vinyl alcohol-vinyl ﬁ?t%ﬁ?ﬂaglymer
preferably 5 has a weight average molecular weight (M.) ranging from 5,000 to 250,000 and in one
embodiment from 10,000 to 100,000 and in one embodiment from 5,000 to 50,000. These copolymers
are available commercially, for example, under the name "MOW10LO" available from Clariant
CorporatiGiiayaceBiereMBY INMBHRGCERIBIVHRYS iIRdER MdWloPseRenvAEBies-889 MYMbI 5-72 and
Mowiol 15:2floRdwy|tissbonyhateewith thivsyhacetaielating peefetete sri@mecdededd mvenighd dmel anscosity, while
the secongl pUmRET FRIAGR 10 Bwb?y{?\w%%%?e@fehyﬂr%éséﬁnﬁﬁ REAMRIE JViawia 3858 stk Qydrolyzed

polyvinyl acetate, and has a ﬂ average degree of polymerization) of 350, while Mowiol 8-88
has P, of FABtSIomdrrebalienalrsiguhs IGREBRARYORS HhaRHRaibRTRREMEAS Bt viny!
aromatic caetaieiigapddytriemeadified polyvipgl\aroetsazontaipet gireothen sutdsdidintetoreybatistted vinyl

aromatic 3 AePebARARIC, IRPSRING LG sosrimpianal ! arpiatics e iy dgluene,

styrene, p-methyl styrene, p-tert butylstyrene, bromostyrené, chlorostyrene, tliorostyrene and the like.
20 The poR#H&MEpresented by the formulaR1 CH2 __ CCH2a~C'ORHOR2 1C | C

10
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I OR3 CH2-CY 11 R4 C_NVI__~ O R DR6 preferably is an adduct of an ethoxylated
nonylphenol with poly(ethyl acrylate-co 25 methyacrylic acid-co-3-(1
-isocyanato-1-methylethyl)-alpha-methyl styrene), said adduct being represented by the formula 30 0
9 P7 APR 2006 CH2 CH ~w 1 C\ O OCH2CH3 CH3 CH3\\ CH2- CH2-C HO C A @ @PR @&
NH-CfOCH2CH2tO CH3 wherein w, X, y, and z represent respectively the number of repeating units of
ethyl acrylate, acrylic acid, 3-(1-isocyanato-1-methylethyl)-alpha-methylstyrene/ethoxylated
nonylphenol adduct, as shown, and ethylene oxide. The parameters w, x, and y can be 5 varied by
one skilled in the art to obtain appropriate molecular weights of these polymers and the appropriate

ratios of 1;9ailtél hydrolysis of starting polyvinyl acetate with methanol, in the presence of a suitable
catalyst such as sodium hydroxide. The vinyl alcohol-vinyl acetate copolymer preferably
5 has a weight average molecular weight {M,,) ranging from 5,000 to 250,000 and in one
embodiment from 10,000 to 100,000 and in one embodiment from 5,000 to 50,000.
These copolymers are available commercially, for example, under the name “MOWIOL®
available from Clariant Corporation. Some preferred Mowiol copolymers include Mowiol 3-
83, Mowiol 8-88, Mowiol 5-72 and Mowio!l 15-20. The first number in this nomenclature
10 relates to molecular weight and viscosity, while the second number relates to the degree
of hydrolysis. For example, Mowiol 3-83 is 83% 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 unsubstituted or substituted vinyl aromatic containing polymer can be any
polymer containing an unsubstituted or substituted vinyl aromatic as at least one of the
repeating units. Examples of vinyl aromatics include vinyl toluene, styrene, p-methyl

styrene, p-tert butylstyrene, bromostyrene, chlorostyrene, fluorostyrene and the like.

20 The polymer represented by the formula

R’ R? R®
ﬁLCHz—éAﬁLCHréﬁﬁLCHZ—é%
\ Oéc\OR /W \ HO*%: /x\ /y
0 R* 0
c]:—NHJCfOCHchz—)Z—o@
F'{S R6

preferably is an adduct of an ethoxylated nonylphenol with poly{ethyl acrylate-co-
25  methyacrylic acid-co-3-(1-isocyanato-1-methylethyl)-alpha-methylstyrene), said adduct

being represented by the formula

30



20 25 30 9a D 7 APR 2006 the various repeat units. A 25 wt% solution in water of copolymer is
available from Aldrich (product number 45,815-5; viscosity 10-100 cps; bp 73C). The rosin-modified
maleic resin of this invention has no limitations on the kind 5 thereof, and its commercially available
products include those available under the names "MALKYD"" and "HIPARACTN)'T sHER §%ﬂﬁ\/lalkyd No.
31 and Malkyd No. 32 (by Arakawa Chemicals Co., Ltd.), Hiparac C and Hiparac PR (by Nippon
Shellac Co., Ltd.), Harimac 145P and Harimac R-120AH (by Harima Chemical Industry Co., Ltd.), etc.
10 The novolak resin of the present in%‘ﬁt'o is not §iffited in any way. Preferred novolak resins include
those ma ﬁﬁ@TtFﬁUq%i‘Eé'a%sﬁ ,and irfdrefembodiment, in order to provide enhanced
aqueous base solubflities, the novdfakFesins are

Those skilled in the arQlirkHow the various mon

D eréyntially polyhydroxy-based phenolic resins.
s e reggtion conditions ed to make
O

novolak resins. [5 In some instances, the adhesive m?SiNBHG@‘I@@?Q@m © y to the holding
block than to the semiconductor wafer. This means that tbr,adhesive force betweenthgH olding block
and the adhesive cogﬁosmon is tron%er tha}n that et\{vqﬁn the .sem crgnga Fr{ﬁm\ﬁ\f@%ﬁ d.the adhesive

composition. ThidFRRYire4sFt8 SRER e S0 EEMTOon TS g}bv?/é er since there wi é“ﬂttle adhesive

left on theawrsikate, Hawelier  dnidthosélimssaeyanatonheethyleiey idheavaethidshsenglatoaddatedis is not a

difficult sifyifheriBcsdiR A AReHYR SRS INIERS Sagly renaqwedrisershe waled gscuebeThe aqueous
adhesive compaosition o _[ue preﬁent inventfion can also, contain one 25h(%sr g}%%s%otian%lé%gredients.

some preYaHEd ¥ iR AR gL O REIE R A R G R e RS R e e s bade solution,
biocide cangdsitapmsoprterstingisie dyes and dispersions, and water dispersible or soluble pigments.
Examples of suitable alcohols include ethanol, 1-propanol, 2-propanol (isopropanol), 1- and 2-butanols,
and 1-, 2-, and 3- pentanols, with isopropanol being the most preferred. In one embodiment, the
aqueous 30 base solution is ammonium hydroxide as a 0.5% to 60wt% dilute solution. One example of
a biocide composition includes a combination of compounds such as 4,4- dimethyloxazolidine and
3,4,4¢rimethyloxalidine (available from Dow Chemical as Bioban

15
20
25

30
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CS-1135). Those skilled in the art will appreciate other biocides that would be suitable for use in the
present invention. In one embodiment, the biocide composition is present at a 35 level of 0.05% to 1
% by weight of the aqueous adhesive composition. 10 V 7 APR 2006 The present igy¥eniipn aige
provides a process for polishing a semiconductor wafer, comprising the steps of: 5 (a) providing a
holding block; (b) providing a semiconductor wafer; (c) coating either the holding block or one side of
the semiconductor wafer with the forg\%%ing aqueous adhesive composition; (d) contacting either one

side of tha"SeRNTIGRER! Whiker (b 2RAERSRIHIREIMMFIE0ob RRRCYMBITBRIRPIS JEr By Aidric
semicond(mtaiustaiemtsetis 80 Bl giblosky J0etothepshigp 38raitonductor wafer adheres to the coated
holding block; (e) polishing the other uncoated side of said semiconductor wafer; and (f) removing the
semiconductor wafer from the coated ceramic holding block. 15 In certain embodiments related to the

polishing of the sElfiEHTRAHRABRIBIF TS Sefidnvsetiratas madingasiork op dhe ddrded
semicondueteaofyafet it hoatedralatly imraiziatpredatfsanelabe tihaHCataiBibautAZOGhéncia gy eferably

from abou ﬂ%%raba%%icﬂg&ﬂ@n @éﬁ Bgeg%@yéy[\fl%qrg@ RHtl\ﬁQE}/éol\ﬂib% ('lpgl(zggagnd even further

preferably from about out 10 n certain other embodiments related %Wr?olishing of

the semicehaitalseFerisiepigp@mGaand plirasas BRdmpiapgre YiataenCabdid 4 ddatnalout 120C,

more prefersply kDb ARV GSHIHABY HakRRCCRMAANRIGuIBRE Bsalnkyd e about 80C to about 95C,
and even further preferably from about 90C to about 100C as well as at a pressure of from about 0.1

to about 0.2 kg/cm2. 25 The following specific examples will provide detailed illustrations of the

metHdds of prodinipuplaktREh§icthn RrRseohivettieniesohdinientioranyheae eRasfemed are not
intended, hewseiEredM it Gid erbet RisEape arbednyqntiarissan s Mmy and shiblgiment be

construed. as dD(rjovi ingpcongiition aDara(ljmeters or vgllues whi t? must pe utiIiZ(?oL exclusivelg in order to
: in —arder 1a “provide ﬂ'ﬁ nced, agueols bas aolu%n |t|e't~:. novolak, fesins ar .
practice the present invention. Unléss othetwise specified, all parts and percents are by weight. 35
11 D 7 ARRefmpgially polyhydroxy-based phenolic resins. Those skilled in the art will know the
various monomers and reaction conditions needed to make novolak resins.
15
In some instances, 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. This makes it easier to clean the
20  semiconductor wafer since there will be little adhesive left on the wafer. However, in
those instances where more adhesive is left on the wafer, this is not a difficult situation

since the adhesive can be just as easily removed from the wafer as well.

The aqueous adhesive composition of the present invention can also contain one

25  or more optional ingredients. Some preferred ingredients include alcohols having 2 to 5
carbon atoms, aqueous base solution, biocide compositions, water-soluble dyes and
dispersions, and water dispersible or soluble pigments. Examples of suitable alcohols
include ethanol, 1-propanol, 2-propanol (isopropanol), 1- and 2-butanols, and 1-, 2-, and

3- pentanols, with isopropanol being the most preferred. In one embodiment, the aqueous

30  base solution is ammonium hydroxide as a 0.5% to 60wt% dilute solution. One example
of a biocide composition includes a combination of compounds such as 4,4-
dimethyloxazolidine and 3,4,4-trimethyloxalidine (available from Dow Chemical as Bioban
CS-1135). Those skilled in the art will appreciate other biocides that would be suitable for

use in the present invention. In one embodiment, the biocide composition is present at a

35 level of 0.05% to 1% by weight of the aqueous adhesive composition.

10



Examples The following adhesive compositions illustrate some typical formulations. All 5 weights are
in grams. Tables 1 and 2 exemplify formulations with vinyl alcohol-vinyl acetate copolymer resins.
Table 1 Ex.1 Ex.2Ex.3Ex.4EX.5EX.6EX.7EX.8Ex.9 Mowiol 8-881.750.93 Mowio 31 8819.0 0 Mowiol
3-8318.1 19.5 19.7 20.0 18.8 26.4 005010 PEG 2009.055.002.505.004.348.80 PHIGT 3kRfe HB6PEG!
10K2.306.60 Water72.7 95.9 59.276.0 78.0 75.2 80.0 75.2 4500506 1% NH40H47.3 8
Isopropanol26.6 3.31 6 Bio-Ban-CS-11350.10

The present invention also provides a process for polishing a semiconductor

wafer, comprising the steps of:
5 (a) providing a holding block;

(b) providing a semiconductor wafer;

(c) coating either the holding block or one side of the semiconductor wafer with
the foregoing aqueous adhesive composition;

(d) contacting either one side of the semiconductor wafer to the coated holding

10  block or the coated side of the semiconductor wafer to the holding block, such that the

semiconductor wafer adheres to the coated holding block;

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

() removing the semiconductor wafer from the coated ceramic holding block.

15 In certain embodiments related to the polishing of the semiconductor wafer, prior
to step (d), the coated holding block or the coated semiconductor wafer is heated at a
temperature of from about 40°C to about 120°C, more preferably from about 70°C to
about 100°C, even more preferably from about 80°C to about 100°C, and even further
preferably from about 90°C to about 100°C. In certain other embodiments related to the

20  polishing of the semiconductor wafer, step (d) can take place at a temperature of from
about 40°C to about 120°C, more preferably from about 70°C to about 100°C, even more
preferably from about 80°C to about 95°C, and even further preferably from about 90°C to

about 100°C as well as at a pressure of from about 0.1 to about 0.2 kg/cm?,

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

30  and percents are by weight.

35
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10 Table 1 (cont'd) Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. 101112131415161718 Mowiol 5-7214.89
Mowiol 15-2060.00 Mowiol 3-83 19.8019.6018.1818.1019.4919.3018.108.67 PEG
2001.002.009.099.001.991.979.057.72 PEG 300 PEG 10K
Water79.2078.4072.7372.4077.9777.2172.7577.7231.33 1% NH40OH Isopropanol@. 30RrF5 20bs
Bio-Ban-CS- 0.10 11351512 i 7 APR 2006 X. Ex. Ex. Ex. Ex. Ex. Ex. Ex.

Examples

The following adhesive compositions illustrate some typical formulations. All
5 weights are in grams. Tables 1 and 2 exemplify formulations with vinyl alcohol-vinyl

acetate copolymer resins.

Table 1 |
Ex.1 |Ex.2 | Ex.3 | Ex.4 |Ex.5 | Ex.6 | Ex.7 | Ex.8 | Ex. 9
Mowiol' 8-88 1.75 | 0.93
Mowiol' 3-88 19.0
0
Mowiol' 3-83 18.1 19.5 | 19.7 | 20.0 | 18.8 | 26.4
0 0 5 0 1 0
PEG* 200 9.05 5.00 | 2.50 | 5.00 4.34 | 8.80
PEG? 300 6.66
PEG’ 10K 2.30 |6.60
Water 727 | 959 |(59.2 |76.0 | 78.0 | 75.2 | 80.0 |75.2
4 5 0 0 5 0 6
1% NH,OH 47.3
8
Isopropanol 26.6 3.31
6
Bio-Ban-CS-1135° | 0.10
10
Table 1 (cont’d)
Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex.
10 11 12 13 14 15 16 17 18
Mowiol 5-72 14.89
Mowiol 15-20 60.00
Mowiol' 3-83 19.80 | 19.60 | 18.18 | 18.10 | 19.49 | 19.30 | 18.10 8.67
PEG 200 1.00 [2.00 |9.09 |[9.00 |199 |197 |9.05 |7.72
PEG 300
PEG 10K
Water 79.20 | 78.40 | 72.73 | 72.40 | 77.97 | 77.21 | 72.75 | 77.72 | 31.33
1% NH,OH
Isopropanol 050 1055 |1.52
Bio-Ban-CS- 0.10
1135
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Ex. 192021222324252627 M owio 338399.9099.7580.0099.7599.5080.0099.9099.7580.00 Megaface
R- 0.1000.254.00 08 F242T50.250.504.00 Tergitol NP-460.100.254.00 Water16.0016.0016.00 5
Tables 3 and 4 exemplify formulations with styrene-acrylic acid copolymer resins. Table 3 Ex. Ex. EX.
Ex. Ex. Ex. Ex. Ex. Ex. 28 2930313233343536 Joncryl Eco 41.8641.6941.4142424°b300R48M641.16
847 PEG 2006.986.956.91 PEG-1000149.34.7 PEG-400026.608.59 4.71 Fluorad FC- 0.401.06 4308
APS-437 (1%)92.442.52 Water51.1650.9550.624448.753.335.3840.5151.60 10 Table 4

| Table 2

| Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex.
19 20 21 22 23 24 25 26 27
Mowiol 3-83' 99.90 | 99.75 | 80.00 | 99.75 | 99.50 | 80.00 | 99.90 | 99.75 | 80.00
Megaface R- 0.100 | 0.25 | 4.00

08*
F242T° 0.25 | 0.50 | 4.00
Tergitol NP-4° 0.10 | 0.25 | 4.00
Water 16.00 16.00 16.00
5
Tables 3 and 4 exemplify formulations with styrene-acrylic acid copolymer resins.
Table 3
Ex. |Ex Ex. Ex. Ex. Ex. Ex. Ex. Ex.
28 29 30 31 32 33 34 35 36
Jo;mcryl Eco | 41.86 | 41.69 | 41.41 | 42 42 42 58.02 | 48.46 | 41.16
84
PEG 200 6.98 |6.95 |6.91
| PEG-1000 14 9.3 4.7
PEG-40002 6.60 |8.59 |4.71
Fluorad FC- 0.40 1.06
4308
APS-437 (1%)° 2.44 | 2.52
Water 51.16 | 50.95 | 50.62 | 44 48.7 |53.3 | 35.38 | 40.51 | 51.60
10
Table 4
Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex.
37 38 39 40 41 42 43 44 45
Joncryl Eco | 49.98 | 49.94 | 44.44 | 49.98 | 49.94 | 44.44 | 49.98 | 49.94 | 44.44
84
Megaface R- | 0.05 | 0.12 | 2.22
08
F-242T 012 |0.25 |2.22
Tergitol NP-4 005 012 |2.22
Water 49,98 | 49.94 | 53.33 | 49.94 | 49.88 | 53.33 | 40.98 | 49.94 | 53.33
15

13



Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. 373839404142434445 Joncryl Eco
49.9849.9444.4449.9849.9444.4449.9849.9444.44 84 Megaface R- 0.050.122.22 08
F-242T0.120.252.22 Tergitol NP-40.050.122.22
Water49.9849.9453.3349.9449.8853.3349.9849.9453.33 15 Table 2 13 C 7 APR RobRTdMe 5
exemplifies formulations with adduct of ethoxylated nonylphenol with poly(ethyl
acrylate-co-methyacrylic acid-co-3-(1-isocyanato-1-methylethyl)-alpha- 5 methylstyrene). Table 5 Ex.
Ex. Ex. Ex.49 464748 Poly Ac C03.802.206.2548.90 PEG 10K29.605.406.25

Table 5 exemplifies formulations with adduct of ethoxylated nonyiphenol with
poly(ethyl acrylate-co-methyacrylic acid-co-3-(1-isocyanato-1-methylethyl)-alpha-
5  methylstyrene).

Table 5

Ex. Ex. Ex. Ex. 49

46 47 48
Poly Ac Co™ 3.80 220 [6.25 |48.90
PEG 10K* 9.60 |540 [6.25
PEG 300° 43.50 | 12.50
Water 48.10 | 27.30 | 25.00 | 16.38
Isopropanol 38.50 | 21.70 | 50.00 | 32.52
Aquanol P-1" 2.45
NH,OH 0.22
(aqueous)

10
'vinyl acetate-vinyl alcohol copolymer from Clariant Corporation.
“polyethylene glycols; molecular weight as indicated (200; 300; 4,000; 10,000).
3piocide composition (4,4-dimethyloxazolidine & 3,4,4-trimethyloxazolidine) from Dow
Chemical Co..
15 *flurosurfactant from Dai Nippon International Corporation.
%silicone polyethoxylate from Shin-Etsu.
®nonylphenol polyethoxylate from Union Carbide; (alternatively,
a linear alcohol ethoxylate could be used).
"aqueous solution of styrene-acrylic acid copolymer and ammonium hydroxide solution;
20  from S.C. Johnson Polymer.
®fluorosurfactant; from 3M.
®polyether modified silicone surfactant from Advanced Polymer.
"%adduct of ethoxylated nonylphenol with poly[ethy! acrylate-co-methyacrylic acid-co-3-(1-
isocyanato-1-methylethyl)-alpha-methylstyrene]; from Aldrich (Cat. No. 45,815-5).

25  "an aqueous vinyl alcohol-vinyl acetate copolymer.

14



PEG 300243.5012.50 Water48.1027.3025.0016.38 Isopropanol38.5021.7050.0032.52 Aquanol
P-12.45 NH40H 0.22 (aqueous) 10 'vinyl acetate-vinyl alcohol copolymer from Clariant Corporation.
2polyethylene glycols; molecular weight as indicated (200; 300; 4,000; 10,000). 3biocide composition
(4,4-dimethyloxazolidine & 3,4,4-trimethyloxazolidine) from Dow Chemical Co.. 134fluxPR Uil tant
from Dai Nippon International Corporation. 5silicone polyethoxylate from Shin-Etsu. 6nonylphenol
polyethoxylate from Union Carbide; (alternatively, a linear alcohol ethoxylate could be used). 7aqueous
solution of styrene-acrylic acid copolymer and ammonium hydroxide solution; 20 from S.C. Johnson

Polymer. 8fluorqseripssanifsamnivy)Wekaihe fonadiiivtsileanmessirstamifepmefniatanced Polymer.
‘oadduct of ethoxylated nony with thyl acrylate-co-met ryli ifl-c0-3-(1-

isocyan at@-eic%r]ﬁg{%%;ﬁl gﬂ%)ff-'gl ﬁ%ﬂ%’tﬁ&f&fﬁ%@ : %O?H?{L%lg H‘iﬁq’?&@tﬁ (@ %gﬁi@%o%ﬁéﬁ aqueous vinyl
alcohol-viegatadeaate igenly imaiers 4 heaied SooveRE WrisS ederitch Gy didelistalfePmulations

were sneaguiad wekd thisahdmrehasisalpalysistTieVésuBerdasioners:A sufficient amount of the
formulations were coated onto silicone wafers and heated to drive off water to leave a 10(err)m thick

film. The 5 wafers were broken and then tested by TMA. The results are as follows: FormulationTg CC)

Ex. 3435 Ex. 3527 Ex. 363F &mwlietiafon EX@hse
Ex. 34 35
Ex. 35 27
Ex. 36 37

Application Example

10 Basic process for applying adhesive composition to holding block and ceramic

wafer:

The adhesive composition is applied to the holding block by spin coating using

spray, puddle coating or other dispensing methods. The coated holding block is dried by

15  heating (from about 90°C to about 100°C) the block by hot piate, 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 assisted by applying pressure to the
assembly or pulling vacuum on the system and then allowing the wafer/adhesive/holding

block "sandwich" to cool.

20
The cooled wafer is polished by means of aqueous slurries containing polishing
abrasives known to those skilled in the art. These may include, but
25
30
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10 Basic process for applying adhesive composition to holding block and ceramic wafer: The
adhesive composition is applied to the holding block by spin coating using spray, puddle coating or
other dispensing methods. The coated holding block is dried by 15 heating (from about 90C to about
100C) the block by hot plate, infrared heaters or forced hot air dryers. Unpolishedﬂlyam%@dhered
to the adhesive by pressing the warm coated block onto the wafer. Adhesion is assisted by applying
pressure to the assembly or pulling vacuum on the system and then allowing the
wafer/adhesive/holding block "sandwich" to cool. 20 The cooled wafer is polished by means of
aqueous drenies hoitéai o gyyarts hpugniedraticas darbide sdcthorsaigkitesitheteef. aThéheslemiay include,

but 25 30 Jdia,(a. ;AR R.A00G e L ULt - AL, S1S0ifS.SHISRR RALhifls, gic. or mixtures thereo.

The wafer is polished in a series of finer polishes until the desired surface polish is achieved. 5 The
polished wafer/adhesive/holding block array is then rinsed with cold water and air dried with spinning.
The polished wafeei pdiishkby reafenathdyivedpsdiiibldble anafeisftben theeddtitssotdwhitdr essentially

remains atiached (RN AIRnorhloglHan serarRTRRAAR 5 ag sy ualshar 0alcatign of a blade

or several es to the interface between the wafer an | erting enough force to
make a clihesBsaisishichessnialusssirnsRirtirdianibaheldingd oshy thaepaetien $8Mains
adhered tbé¢hecompliisizech\smpplidien watebleas besamey etdisanatianitedasyitaieceledung solution

(for example@: gytite SlALRISS. ArUONkY BXOUENI5and Naogen AR Qe r gL hot waten).

While the invention has been explained in relationto its preferred em ments, It 15 Is to

undei&tootPIREP RS R FRL G B JRSehe AV ARER G Hat dppaies e ared dositired petinBesit upon
reading theickperificatufar ddrebefcamoiad/tichaadneitisicuddbiatdeanimny eokitiordikelegach iergin is

intended tg, GAYEPURRMAHHEAHINS e SAILLIUHE F8:S58R BRIA0E, FPRRATSH AR WiReAD 25 30

While the invention has been explained in relation to its preferred embodiments, it

15 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 claims.

20

25

30
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3515V 7 APR 2006 What is claimed is: 1 . An assembly system for stationing a semiconductor wafer
suitable for processing said wafer, said system comprising: 5 (a) a holding block; (b) a semiconductor
wafer; and (c) an aqueous adhesive composition interposed between the holding block and the
semiconductor wafer, the adhesive composition comprising: water; at least one rglpasPragbt
selected from the group consisting of polyethylene glycols, fluorine-free 10 surfactants selected from
anionic, cationic, and nonionic surfactants, fluorine-containing surfactants selected from anionic,
cationic aRdAJRIBRIC Y Grosurfactants, and silicone polymers; and at least one water-soluble or
water-dispersible resin selected from the group consisting of unsubstituted or substituted (meth)acrylic

acid containing golymes, Jnsphsttaiadar wbg{gum&p@@éﬁﬁ&%@&&nm%e@%e@

unsubstituted or 15 substituted vinyl éster containing polymers, unsubstituted or substituted vinyl

aromatic RISAESHNIGBIIRAEFs SRS RYHRT FRIBAFRIC resins, novolak resins, and polymers
repreSented by tta¢ forrataldrigRléck 3 -4 CH2-C -4 CH2CCH2 CU~C\~w~HO C/X/Y OR 114

OROR5DR6 %)Whegg%ﬁ%%&ag{m&%ﬁandependently is hydrogen or methyl; R is a
hydrocarbyl group of 1 to 4 carbon atoms; each R4 and R 5 independently is r‘%drogen ora

hydrocarbyl grod) of 138 2GB6H 2HBRTACREPTRARFHIE APIRPERSH YR8 R the A BISH B RIRSK; w, X, v,
and z indeperiteritynitenduutonberférpthel 40nk8Ne 25 Rpbhidcrssamilyisysiestenfatlddastlongrerein the

release aqqpLis MEsANLALAHIPYEHOLACGHID ARG EIoRh L INRAINFLLR CATURRE HRR: 30 3. The
assembly system of claim 1, wherein theTresin is present at a level of . o
10 " surfactants selected from anionic, cationic, and nonionic surfactants, fluorine-containing

surfactants selected from anionic, cationic and nonionic fluorosurfactants, and silicone
polymers; and at least one water-soluble or water-dispersible resin selected from the
group consisting of unsubstituted or substituted (meth)acrylic acid containing polymers,
unsubstituted or substituted (meth)acrylate containing polymers, unsubstituted or
15 substituted vinyl ester containing polymers, unsubstituted or substituted vinyl aromatic
containing polymers, rosin-modified maleic resins, novolak resins, and polymers

represented by the formula

% on Jow HO—

R! R
A\PCHz—c::Qr—LCHr
= /y

|k R* 0
A I
C]:—NHCfOCHZCHZEO@
RG

R5

0=0-0-
S—
>
x
/

20 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.

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

3. The assembly system of claim 1, wherein the resin is present at a level of
5% to 50% by weight of the adhesive composition.
30 16



5% to 50% by weight of the adhesive composition. 16 iD 7 APR 2006 4. The assembly system of claim
1, wherein water is present at a level of 5% to 95% by weight of the adhesive composition. 5 5. The
assembly system of claim 1, wherein the release agent is a nonionic fluorosurfactant. 6. The
assembly system of claim 1, wherein the unsubstituted or substituted 10 (meth)acrgljc Apidl gpptaining
polymer is a styrene-acrylic acid copolymer. 7. The assembly system of claim 1, wherein the
unsubstituted or substituted vinyl ester containing polymer is a vinyl alcohol-vinyl acetate copolymer.
15 8. The assembly system of claim 7, wherein the vinyl alcohol-vinyl acetate copolymer has a weight
average molecular weight (Mw) of 5,000 to 250,000. 9. The assembly system of claim 1, wherein the

adhesive compogition AL SE.GATRISERAPRRHANE Shbie auing sRmARREA AR Gigghol having 2

to 5 carbon 20 atoms, an aqueous base solution, a biocide composition, a water soluble dye or
dispersior® a‘?ﬁ/“a%ﬁfépﬁ‘i?géngiﬁij@%?"é%ﬁ%@?ﬁ@%nt. 10. The assembly system of claim 9, wherein

the algohol is isopropanol. 25 11. The assembly system of claim 9, wherein the biocide composition

comprises at leag! one fRARMLREGHER BPELIRE QIBHB ARSIl gl oL iagRdine.
3,4,4-trimethyloxazolidine, and mixﬁﬁrZs thereof. 12. The assembly syst%r%égﬂﬁzlaim Pi vlv erein the
release afBRftoRUFBRBAYyIene 30 glycol and the resin is selected from unsubstituted or substituted

(meth)acrylic acid containing polymer or unsubstituted or substituted (meth)acrylate containing

polymer. 35 17.Gy7 AP'%r?eDJsE@r{‘r&f/} gt&ﬁsmwwnfs{?mrgfﬂ@ﬂA&bwﬁ‘gfgmoﬁhsd e

styrene-acrylic 5 acid copolymer. he assembly system of claim 1, wherein the release agent is
polyé@nyléﬁ‘@t@%w'%tﬁﬁ"s)ﬁ‘é”ﬂ%ﬂ‘f‘% RAVINES I atRivIEn RIS BRASERANTESter containing polymer. 10

15. The assembly system of claim 14, wherein the resin is a vinyl acetate-vinyl alcohol copolymer.
7. The assembly system of claim 1, wherein the unsubstituted or substituted

vinyl ester containing polymer is a vinyl alcohol-vinyl acetate copolymer.

15 8. The assembly system of claim 7, wherein the vinyl alcohol-vinyl acetate

copolymer has a weight average molecular weight (M,;) of 5,000 to 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 2 to 5 carbon
20 atoms, an aqueous base solution, a biocide composition, a water soluble dye or

dispersion, and a water dispersible or soluble pigment.
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 4,4-

dimethyloxazolidine, 3,4,4-trimethyloxazolidine, and mixtures thereof.

12. The assembly system of claim 1, wherein the release agent is polyethylene
30 glycol and the resin is selected from unsubstituted or substituted (meth)acrylic acid

containing polymer or unsubstituted or substituted (meth)acrylate containing polymer.

35
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16. The assembly system of claim 1, wherein the adhesive composition comprises, by weight, 5% to
95% water, 0.05% to 20% of polyethylene glycol having a 15 weight average molecular weight (Mw) of
100 to 10,000, and 5% to 50% of styrene-acrylic acid copolymer having a weight average molecular
weight (Mw) of 500 to 50,000. 17. The assembly system of claim 16, wherein the gtyreyp aoflic acid
copolymer has a weight average molecular weight (Mw) of 500 to 2,500. 20 18. The assembly system
of claim 1, wherein the adhesive composition comprises, by weight, 5% to 95% water, 0.05% to 20%
of polyethylene glycol having a weight average molecular weight (Mw) of 100 to 10,000, 5% to 40% of
vinyl alcohol-vinyl acetate copolymer having a weight average molecular weight (Mw) of 5,000 to
50,000, and 25 0.05% to 1% of a biocide composition comprising 4,4-dimethyloxazolidine, 3,4,4-
trimethyloxazolidine and mixtures thereof. 19. The assembly system of claim 1 wherein the adhesive
composition, whéf- dridd!ehasS5gRSSYRETEIR FRIM prattiereiPtBimesie 1B acdrensoasyis 0 7 APR
2006 20. Anidssponphesystem for stationing a semiconductor wafer suitable for processing the wafer,
the system comprising: 5 (a) a holding block; (b) a semiconductor wafer; and (c) an aqueous adhesive
composition interposed between the holding block and the semiconductor wafer, the adhesive
composition comftising” NGREPSA A SYRISTHET Stairah ¥OILEE1050% IRERREANCH thedyiByree
compositigiycat ieashenesielisaseuagabstiutd ansabattunédvinginedied o8ntontPpdiynveeight of the
adhesive composition selected from the group consisting of polyethylene glycols, fluorine-free
surfactants selected from anionic, cationic, and nonionic surfactants, fluorine-containing surfactants
seledféd from arfionic, CARGREARY ysiBmiCTrlBm S hAheiis, A desiitis vl aseiieaitvht least one
water-soludite lul weiensispersible resin in an amount of from 5% to 50% by weight of 15 the adhesive
composition selected from the group consisting of unsubstituted or substituted (meth)acrylic acid
containing polymers, unsubstituted or substituted (meth)acrylate containing polymers, unsubstituted

or substituted Vinm'esteT%rﬁéT’ﬁmaly system of claim 1, wherein the adhesive "composition
comprises, by weight, 5% to 95% water, 0.05% to 20% of polyethylene glycol having a

15 weight average molecular weight (M,,) of 100 to 10,000, and 5% to 50% of styrene-acrylic
acid copolymer having a weight average molecular weight (M,,) of 500 to 50,000.

17. The assembly system of claim 16, wherein the styrene-acrylic acid copolymer
has a weight average molecular weight (M,,) of 500 to 2,500.
20
18. The assembly system of claim 1, wherein the adhesive composition
comprises, by weight, 5% to 95% water, 0.05% to 20% of polyethylene glycol having a
weight average molecular weight (M,,) of 100 to 10,000, 5% to 40% of vinyl alcohol-vinyl
acetate copolymer having a weight average molecular weight (M,,) of 5,000 to 50,000, and
25 0.05% to 1% of a biocide composition comprising 4,4-dimethyloxazolidine, 3,4,4-

trimethyloxazolidine and mixtures thereof.

19. The assembly system of claim 1 wherein the adhesive composition, when
dried, has a glass transition temperature of from 20°C to 100°C.
30
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polymers, unsubstituted or substituted vinyl aromatic containing polymers, rosin-modified maleic
resins, novolak resins, and polymers represented by the formula20R1 -CHZC 1 C 0~ OR R2R3 |
~CHZC--1CHZC )wHO C )x\y O ~R a0 C NH-C( OCH2CH2 10 R5 R6 wherein each R1, R2, and
R3 independently is hydrogen or methyl; R is a hydrocarbyl group of 1 to 4 carrﬂ? - each R4
and R5 independently is hydrogen or a hydrocarbyl group of 1 to 4 carbon atoms; S rocarbyl
group of 1 to 20 carbon 25 atoms; w, X, y, and z independently are a number from 1 to 100. 30 18a fl
7 APR 2106 21. An assembly system for stationing a semiconductor wafer suitable for processing the
wafer, the system comprising: 5 (a) a holding block; (b) a semiconductor wafer; and (c) an aqueous

adhesive compogiion igterpasabieLyeR e alog Hlosani e Segy RO o NRIGty he

adhesive composition comprising water; at least one release agent selected from the group consisting

of polyetrRIeFRSERRE1E RfBFiiRerryElam SeMREEIfS selected from anionic, cationic, and nonionic

surfastants, fluorine-coatadidingy iuckgctants selected from anionic, cationic and nonionic

quorosurfactants(brimd %I%ﬁoﬂﬁ%m?%f .Igrqost one water-soluble or water-dispersible resin selected
u

from the group consisting of unsubstituted or substituted (meth)acrylic acid containing polk/mers,
(c) an aqueous adhesive composition interposed between the holding bloc

and the semiconductor wafer, the adhesive composition comprising: water in an amount
of from 5% to 95% by weight of the adhesive composition; at least one release agent in

10 an amount of from 0.05% to 20% by weight of the adhesive composition selected from
the group consisting of polyethylene glycols, fluorine-free surfactants selected from
anionic, cationic, and nonionic surfactants, fluorine-containing surfactants selected from
anionic, cationic and nonionic fluorosurfactants, and silicone polymers; and at least one
water-soluble or water-dispersible resin in an amount of from 5% to 50% by weight of

15 the adhesive composition selected from the group consisting of unsubstituted or
substituted (meth)acrylic acid containing polymers, unsubstituted or substituted
(meth)acrylate containing polymers, unsubstituted or substituted vinyl ester containing
polymers, unsubstituted or substituted vinyl aromatic containing polymers, rosin-modified
maleic resins, novolak resins, and polymers represented by the formula

20
1

R R? R
—\LCHZC:}A—LCHQ%;J%CHZ—J:%

et
° o9

?*NH_CfOCHQCHQ‘ZO@

RS —/"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 group of 1 to 20 carbon

25 atoms; w, X, y, and z independently are a number from 1 to 100.

30
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unsubstituted or substituted (meth)acrylate containing polymers, unsubstituted or 15 substituted vinyl
ester containing polymers, unsubstituted or substituted vinyl aromatic containing polymers,
rosin-modified maleic resins, novolak resins, and polymers represented by the formula R1 R2 \
-I-CH2 C +CH2-C-C /wIHO -C OOR O 11R3 ix\~y R4 0 C hNH - -Ct_0CH2C{l2 RPRRBBO
wherein each R1, R2, and R3 independently is hydrogen or methyl; R is a hydrocarbyl group of 1 to 4
carbon atoms; each R4 and R5 independently is hydrogen or a hydrocarbyl group of 1 to 4 carbon
atoms; R6 is hydrocarbyl group of 1 to 20 carbon atoms; w, X, y, and z independently are a number
from 1 to 100; and at least one of the following components: an alcohol having 2 to 5 carbon atoms,

an aqueous ammenium,gs ydraxide selytion, aRipgide corBaRIiRG. GV aAkBFFOMRIG Y oPT

dispersion, and a water dispersible of soluble pigment.”22. A process for manufacturing a
semicondBEAEPIHAR e SYRISHMRHRERGTBFiSHR(a) providing a holding block; (b) providing a
semiconductor wafer; 19 HaldifgRbakt 116 (c) coating one side of the holding block with an aqueous

adhesive comp%r'thion, é%rﬂ%ﬁ&ﬁo@%ﬁépg mposition comprising water; at least one release
agent selected from the group consisting ot polyethylene glycols, fluorine-free surfactants selected

from anionic, cathic, ZHARERINCENPRKEARET IR RISRAFTRA P eliRsttdhes o lding chiaFfrom
anionic, catiariceasshticorondtof wnaifesutfiaciaisian dai i paymeisingndater; at least one

release agent selected from the group consisting of polyethylene glycols, fluorine-free
10 surfactants selected from anionic, cationic, and nonionic surfactants, fluorine-containing
surfactants selected from anionic, cationic and nonionic fluorosurfactants, and silicone
polymers; at least one water-soluble or water-dispersible resin selected from the group
consisting of unsubstituted or substituted (meth)acrylic acid containing polymers,
unsubstituted or substituted (meth)acrylate containing polymers, unsubstituted or
15  substituted vinyl ester containing polymers, unsubstituted or substituted vinyl aromatic
containing polymers, rosin-modified maleic resins, novolak resins, and polymers

represented by the formula

R! R? R®
| | |
~J~CH2—|C ; CHQ-QA—%CHZC%—
\ o//C\OR /W \ HO—% /x\ RN /y
o] | R* 0
A I
CNH—C&OCHZCHZﬁZO@
RS RO
20 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; and at least one of the
following components: an alcohol having 2 to 5 carbon atoms, an aqueous ammonium
25 hydroxide solution, a biocide composition, a water soluble dye or dispersion, and a water

dispersible or soluble pigment.

22. A process for manufacturing a semiconductor wafer, comprising the steps
of:
30 (a) providing a holding block;

(b) providing a semiconductor wafer;

19



at least one water-soluble or water-dispersible resin selected from the group consisting of
unsubstituted or substituted (meth)acrylic acid containing polymers, unsubstituted or substituted
(meth)acrylate containing polymers, unsubstituted or substituted vinyl ester containing polymers,
unsubstituted or substituted vinyl aromatic containing polymers, 10 rosin-modified rfjateitPR <8,
novolak resins, and polymers represented by the formula R1 R2 | ~CHZ C CHZ-C- C lw HO -C O:
'ORIIOR3 \1+CHZ-CY z'R4 0O C-NH-CfOCHZCH2~0O R5 Rs wherein each R1, R2, and R3
independently is@ydroFeAEO MRy ISIECIs Y AYRIrfRTIRA Gk oYt cﬁﬂb‘&ﬂ%oﬁﬁ&%ﬁ(@h R4 and
R5 independenibitienhybkogrprearsastih sk ozanpplsgiou panfdrising satboraatesss;dRé ielbgsksocarbyl

aroup of L0, 30-GHH8R (BT Yol A8l OFRANERTIN AL B MRS KR 008 €)

contacting one side of the semiconductor wafer to the coated side of the holding block, such that the
semicondSEIRTHAIEFAANRRIS 16ARNCo 2R PRINARG BISEACIB S HSANR RIRIDIRG sHEaeipnie
semichnduelestadbfemandoB @, (Batamioving theiseimitanckicioctardte nfrosilidune pateddrelding block. 23.

The ProcesR el A GANIRNI LR LR RS Ao bRl W&wﬂﬂ%rj&ﬁgﬁﬁ g dpmperature

of from 40C to 120C. . The ?rocess of claim 23 wherein the coated holdi . heated to a
temperatufBSYPREHIER L G URsEtesE (RIS L6 ISRRAINIhBRLIMERR csiRpiiiathPblock is
heated to sutiginpedatuneOé trglt8@entaidifg@oBners, unsubstituted or substituted vinyl ester

containing polymers, unsubstituted or substituted vinyl aromatic containing polymers,

10 rosin-modified maleic resins, novolak resins, and polymers represented by the formula

1 RZ R3

O%C\OR w \ Hogcllf /x\ ©\ /4y
° N
c|:~NHCfOCHZCH27;o{>
R5 R6
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
15  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;
(d) contacting one side of the semiconductor wafer to the coated side of the
holding block, such that the semiconductor wafer adheres to the coated holding block;
(e) polishing the other side of the semiconductor wafer; and

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

23. The process of claim 22 wherein prior to step (d), the coated holding block
is heated to a temperature of from 40°Cto 120°C.

25 24, The process of claim 23 wherein the coated holding block is heated to a
temperature of from 70°Cto 100°C.

25. The process of claim 24 wherein the coated holding block is heated to a
temperature of from 80°Cto 100°C.
30
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20 0 7 APR 2DD6 26. The process of claim 22 wherein step (d) takes place at a temperature of from
40C to 120C. 27. The process of claim 26 wherein the temperature is from 70C to 100C. 5 28. The
process of claim 27 wherein the temperature is from 80C to 100C. 29. The processﬁgk%g]%&
wherein the contacting is under a pressure of from 0.1 to 2.0 kg/cm2. 10 30. A pro

manufacturing a semiconductor wafer, comprising the steps of: (a) providing a holding block; (b)
providing a semiconductor wafer; 15 (c) coating one side of the semiconductor wafer with an aqueous
adhesive compdSition, g REGESS ARSIk BRIIBHIRM CoMBrRiNGRALR HTPLL YR Felease
agent seldcted 4056 tthd 2080p consisting of polyethylene glycols, fluorine-free surfactants selected
from anionic, cationic, and nonionic surfactants, fluorine-containing surfactants selected from anionic,
cationic and nonionic fluprosurfactants, and silicone polymers; and 20 at least one water-soluble or
water-dispersiblé fesin SafRREFOM TRV eRR I BPAYB SR S SUBstftEd (meth)acrylic
acid containing polymers, unsubstituted or substituted (meth)acrylate containing polymers,
unsubstituted or gyibstityied, Myl e3telarpBiANRRE RS SARKDSIHHIRA ebasRstideeviny!
aromatic containing polymers, rosin-modified maleic resins, novolak resins, and polymers represented
by the formula 25 R1 R2 R3 | CH2 -C- f-CH2 C _(CH2-C )wi HOCxFORIla O~RO
C-NH-C,~OCH22H2- O cpratexeni daich FlywR2eiarticRdntattipgiciendyris pysdagenforamethyl; R is a

0.1to 2.0 kg/em?,

10
30. A process for manufacturing a semiconductor wafer, comprising the steps
of:
(a) providing a holding block;
(b) providing a semiconductor wafer;
15 (c) coating one side of the semiconductor wafer with an aqueous adhesive

composition, the aqueous adhesive composition comprising water; at least one release
agent selected from the group consisting of polyethylene glycols, fluorine-free surfactants
selected from anionic, cationic, and nonionic surfactants, fluorine-containing surfactants
selected from anionic, cationic and nonionic fluorosurfactants, and silicone polymers; and
20  at least one water-soluble or water-dispersible resin selected from the group consisting of
unsubstituted or substituted (meth)acrylic acid containing polymers, unsubstituted or
substituted (meth)acrylate containing polymers, unsubstituted or substituted vinyl ester
containing polymers, unsubstituted or substituted vinyl aromatic containing polymers,

rosin-maodified maleic resins, novolak resins, and polymers represented by the formula

25
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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
30
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hydrocarbyl group of 1 to 4 carbon atoms; each R4 and R5 independently is hydrogen or a 30 20a 'V 7
APR 2006 hydrocarbyl group of 1 to 4 carbon atoms; R6 is hydrocarbyl group of 1 to 20 carbon

atoms; w, X, y, and z independently are a number from 1 to 100; 5 (d) contacting the coated side of the
semiconductor wafer to the holding block such that the semiconductor wafer adHee MR IR 0ated
holding block; (e) polishing the other uncoated side of the semiconductor wafer; and (f) removing the
semiconductor wafer from the coated holding block. 10 31. The process of claim 30 wherein prior to
step (d), the coated holding block is heated to a temperature of from 40C to 120C. 32. The process of
claim 31 Wiesiarbye groatedthbltting tadeinisitesese R dsa hjgmpentatugeoupfafim 7102%ockf8®. 15 33. The

process ofglain32 Wherin theepeatertlfingRiask % baated 16 temperature of from 80C to 100C.
34. The process of claim 30 wherein step (d) takes place at a temperature of 20 from 40C to 120C. 25

30 35. The process of claim 34 wherein the temperature is from 70C to 100C. 36. The process of
claim335 whereiridhe tetnpiadingdhs famte@6GetoflibeGer@zomhetprovss of tbkaineidihgubieckin the

contactingigi et REFSRHHR R dditered A f4afR BBRIing biock:

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

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

10 31. The process of claim 30 wherein prior to step (d), the coated holding block
is heated to a temperature of from 40°C to 120°C.

32, The process of claim 31 wherein the coated holding block is heated to a
temperature of from 70°Cto 100°C.
15
‘ 33. The process of claim 32 wherein the coated holding block is heated to a
temperature of from 80°Cto 100°C.

34. The process of claim 30 wherein step (d) takes place at a temperature of
20  from 40°Cto 120°C.

35. The process of claim 34 wherein the temperature is from 70°C to 100°C.
36. The process of claim 35 wherein the temperature is from 80°C to 100°C.
25

37. The process of claim 34 wherein the contacting is under a pressure of from
0.1to 2.0 kg/em?,
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