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BACKGROUND [0002] Manufacturers are increasingly turning to exotic
nmetals and ceramcs to form intricate conponents, and in particular,
to formelectronic conponents. In this respect, netals such as
iridium manganese, cobalt, and platinum are useful in formng
conponents, such as read-wite heads of nmagnetic storage devices.

[ 0003] Oten, such conmponents are forned using processes, such as

| appi ng, grinding, poli SHKINQUCIRE EIVEROCARBINFEEIBr ocesses
typically use fluids to transfer heat and swarf from conponent
surfaces. However, typical processPeigH [Wardls are water-based and can
| ead to corrosion and undesirabl dagriad@hedngkof conmponent surfaces
formed of netals and ceram cs. [0004] To prevent corrosion and

oxi dati on, manufactures are FIRNID 0§ THE bisdLosamson- based fluid
formul ati ons. However, typical hydrocarbon formul ati ons have | ow

conduct i vi towo@ﬂﬁng:@aecws%@edmt%nsﬂapfé;a&&&&, 8bidGctREink@osRbdnenddd. i cl es being
formed. El éctrostatic discharge in such articles can result in

damaged conponents or conponents with poor surface and performnce
qualities. Typically, damaged andBpRORGREEMNIDdr M ng conponents are
general ly discarded, leading to increased production costs. [0005] As

such, an I[méﬁw%ﬂa&&&@%fenﬂoréds B EAed netald ATeReiGATRIMENT S
would be desirable. -1 WO 2007/ 0 0724 PCT/U82006/035067 SUMVARY

[0006] In altrpfaﬁqomp%ﬁntt?e%a pRERYlar, tofary plegirogis spappuents; Lo Busigsneeh a

processi Ngykdatdishch as iridium, manganese, cobalt, and platinum, are useful in forming

components, such as read-write heads of magnetic storage devices.

[00031 Often, such components are formed using processes, such as lapping, grinding,
polishing, and cleaning. These processes typically use fluids to transfer heat and swarf
from component surfaces. However, typical processing fluids are water-based and can
lead to corrosion and undesirable oxidation of component surfaces formed of metals and

ceramics.

[0004] To prevent corrosion and oxidation, manufactures are turning to hydrocarbon-
based fluid formulations. However, typical hydrocarbon formulations have low
conductivity and can lead to electrostatic build-up in articles being formed. Electrostatic
discharge in such articles can result in damaged components or components with poor
surface and performance qualities. Typically, damaged and poor performing components

are generally discarded, leading to increased production costs.

[0005] As such, an improved processing fluid and method of forming components would

be desirable.



i ncluding an ali phatic hydrocarbon conmponent havi ng an average chain
| ength of 8 to 16 carbons and about 0.0001 wt % to about 50.0 w % of
a Lewi s ac¥Pe¥7®dHpbnent. [0007] In another exenpl ary &fBOHRMWEATS6% he
disclosure is directed to a lapping fluid including at |east about
50. 0 wt % non- pol ar hydrocarbon conponent and not greater than about
1.0 % water. The lapping fluid has a conductance at |east about 10
nS/m [0008] In a further exenplary enbodi nent, the disclosure is
directed to a lapping fluid havinguemssryific gravity of about 0.7
to about 0.9 and conductivity at |east about 10 nS/m [0009] The
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pol ymer coopmnent furtiedexeplpity edbddimérpthodisdiaute ibdibectdd%o & spbimgyfluid
acid functiopal conponent. SCRI_PTI ON THE PREFERR NT(S)
[0011] | naasHeseen! %grawoﬁﬁge%o; faalﬁ%@-g&ay ﬁ“ﬁ‘dPR‘E’JiEH a@ﬁ@% d that
i ncl udes aus/aydr ocarbon conmponent and a Lewis active conponent.

Exenpl ary enbodi nents of the processing fluid may include nore than
one Lew s t onponent ,an in party cular. . the cessl | ui d
may i ncl ud@goe?h Vﬁ@?&n}%ﬁlﬁg 19.3l50) cgfegg‘?@ adﬂ%hoé#o R aélnaég Ig'vmﬁge éz}g%g. I'n
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enbodi ment e aficleRathe pR6&sIng sirfade of thayloeessiagthon STHegpiessing fuid biss aor

cl eaning fs!pgg:igg gravity of about 0.7 to about 0.9 and a conductivity at least about 10 nS/m. The

method further includes cleaning the surface of the tooled article.

[0010] In addition, the disclosure is directed to a processing fluid including at least about
50.0 wt% aliphatic hydrocarbon component, about 1.0 wt% to about 25.0 wt% glycol
ether component, about 0.005 wt% to about 5.0 wt% ionic polymer component, and

about 0.1 wt% to about 5.0 wi% carboxylic acid functional component.

DESCRIPTION OF THE PREFERRED EMBODIMENT(S)

[0011] In a particular embodiment, a processing fluid is provided that includes a
hydrocarbon component and a Lewis active component. Exemplary embodiments of the
processing fluid may include more than one Lewis active component and, in particular,
the processing fluid may include at least one Lewis acid and at least one Lewis base. In

addition, the processing fluid may include a polar component, such as a glycol ether



[0012] In an exenplary enbodi ment, the processing fluid includes a
hydr ocar bon onent. In an exarrpl e, the hydrocarbon conponent is a
pol ar hyer@aFP gﬁ“n‘éorrponent such as a glycol conponerftCT/US2006/035067

Al ternatively, the hydrocarbon conponent is a non-polar hydrocarbon
conponent, such as an aliphatic hydrocarbon conponent. The aliphatic
hydr ocar bon conponent may include at | east 8 carbons. For exanpl e,
the aliphatic hydrocarbon conponent may include 8 to 16 carbons,

such as 10cdnghoRéht.CRIIIDEessifE f1did nie§ akd 1rﬁ:ﬁﬁb ayasivd phrtidilaex arrpdcRlar t he

al i phatic hydrocarbon conponent is a, bl eg ﬁ . hi@hat' C g%%ar bons
havi ng an VedEREtsHt ﬂFHEBGei%n% yif) giae be wigd A lqnping fluigs prejean

carbons or an average of 10 to 12 carbons. Alternatively, the

al i phatic ﬂft}m@n Qf aK B@hpla9 ﬁmbﬁlﬂmhntplﬁapnosdsﬁngﬁsﬁﬁﬁdlﬁeh y hedroarisinngl e
al i phati c hydrocarpon havi rbons, such

6
as 10 to 19HPIRHENE @rexilﬁplgo iéy‘%%ﬁag’(?ﬂ g‘g}gﬁ‘ﬁlgma{f FB?%&’??Y@%%P%C ar bon

conponent Eﬁiﬁ@oﬂﬁﬁ aue 4sai gf’dol Gé]ﬂpdﬂeﬁty Qﬂt&ﬁﬂl&b@m}ﬁw&@mﬁdn colpogenaraal |,
the aliphatic br anched

roc on co one
ol eoul o FoReRIa YR SO OBUT Rt e BTpe o SABFOHRR: cfe "
exenpl ary gipagd H}Etbbarbbth&rﬂidh@ﬁ&ﬁdyﬁ@:lﬁdeut @ast Bchiboies Fat e}laﬁ@ﬂﬁ, tlebout
50.0 wt%al i phatlc hydr ocar bon co g l?g on t e 03034 V@H%ht
of the protBe&iciydrr ancownexg)% 1R ' PBRYESTH ‘°T Pd
i ncl ude abguty 1992 Bar¥érko 1P a@@@ﬂlble?@xeﬁhphﬁ% hyakd caibah cemporenicie ableadiof
conponent, such as about 65,0 wt%toogg t%g .0 W% Particul

embodi ment SipbptichydrosaBersdaring an EYRRee; I UGS SR8 O%AB But

90. 0 Wt % al 4 pladtnk 6r anlWeFap6 8f O 10 QaPBeRe !Mlternb@&ly‘}lhe@ﬁ@limicaisr&'rocarbon
enmbodi nents of the Lew s active conponent. Iude ews a z Eﬁ‘ ¢
aIH S é)

Lewi s base®omeuent ponsiFsyasseatily of & smgle pliahagi 5‘& PRI INE A

Lew s acti &, 16 diftohd, M asA09W! P4 ca¥bthE 0PH 18 1D Uﬁtﬁbﬂs@ Tk a@;ﬂﬁtﬂ@hﬂidﬂ@darmy
act as a Lewms acid or a functional roup that y ac%:1 ﬁ?F@LeV\A
0

base. |n geeroaent mag ke é supightsdain liydes ICO’&P%‘EF]BE BEner P8Y to

accept a pﬁ&droc?}boﬁ'c@rﬁ%&r@ sﬁ'lm@aror BrakcBW ShaGrhélbouldfreb 6f DoMab&iva pai r
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[0013] In an exemplary embodiment, the processing fluid includes af least about 50.0
wit% aliphatic hydrocarbon component based on the total weight of the processing floid.
For example, the processing fluid may include about 50.0 wt% to about 99.5 wt%
aliphatic hydrocarbon component, such as about 65.0 wt% to about 95.0 wit%. Particular
embodiments of the processing fluid include about 80.0 wt% to about 90.0 wt% aliphatic

hydrocarbon component.

[0014] Exemplary embodiments of the Lewis active component include Lewis acids and
Lewis bages and, in particular, include organic components having a Lewis active
functional group, such as a functional group that may act as a Lewis acid or a functional
group that may act as a Lewis base. In general, Lewis active functional groups are
configured to accept a pair of electrons (i.e., a Lewis acid), or to donate & pair of
electrons (i.e., a Lewis base). Lewis active components may be, for example, Bronsted-

Lowry acids or bases or Arrehnius acids or bases. For example, a Lewis active



WO 2007/ 030724 PCT/ 1382006/ 035067 conponent may be a Bronsted- Lovvry

active co nent . such as a Bronsted-Lowy acid or a Bronsted-Low
base. In p %219%761391 a Bronsted-Lowy acid nmay be, for Pé%?éq?ﬁ?ﬂémsﬂﬁ

organi ¢ carboxylic acid and a Bronst ed- Lowy base nmay be, for

exanpl e, an organic conponent having an am ne functional group.

[ 0015] In an exenpl ary enbodi nent, the Lewi s active conponent is an
organi ¢ conponent having a Lew s active functional group. The
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Lew s aci dpHdspiednhieadulfords) @8 e silfonbie daidtienal freyp.have pKa val ues
greater than 14.0. In another exanple, a Lewi s base conponent may

have a pKb east,. about 0 th such
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conpone nt SbhéReaUuSErohfieVL dhayacidlihe yKh ilake g ahledogatittamof the acid dissociation
constant Ka, (i.e., pKa = -log Ka). In contrast, functional groups such as alcohols and
methylene typically are not Lewis acid functional components because they have pKa
values greater than 14.0. In another example, a Lewis base component may have a pKb
at least about 0.0 and not greater than 14.0 at 25°C, such as not greater than 12.0, not
greater than 11.0, or not greater than 10.0. When the Lewis base component behaves a
Bronsted-Lowry base, the dissociation constant may be, for example, derived for the
conjugate acid according to the reaction, B + H,O < BH' + OH. The pKb is, for
example, calculated from the equation, pKb = pKwater — pKa, where pKwater = 14.0 at
25°C. In contrast, functional groups such as amides, ethers and ketones are not
considered Lewis base functional components because they have pKb values greater than
14.0. However, components containing such functional groups are considered Lewis
active components if they also include at least one Lewis active functional group, such as

a carboxylic acid, an amine, an imidazole, an imidazoline, a phosphate, a phosphonate, a

.



14. 0. However, conponents containing such functional groups are

considered Lewws active conponents if they also include at | east one
Lewi s actiV@2PUAN2bnal group, such as a carboxylic adi“d/USEoR30e,

an i mdazole, an imdazoline, a phosphate, a phosphonate, a -4 WO
2007/ 030724 PCT/ US2006/ 035067 sulfate, a sulfonate, or their
associated salt. In a further exanple, the Lew s active conponent
may be an organi ¢ conponent having nore than one Lew s active
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may include a molecule having at least six carbons and an alkyl phosphate acid ester

functional group. An organic component having a sulfonate functional group may
include at least six carbons, such as, for example, dodecylbenzene sulfonic acid, toluene

sulfonic acid, dinonylnaphthylsulfonic acid, or sulfonated polyacrylic acid.

[0018] In an exemplary embodiment, the Lewis active component is a polymer having
one or more Lewis active functional groups, such as an ionic polymer, or a polymer
having a carbon backbone with repeating carbon-carbon double bonds capable of
conveying electron charge. In an example, an ionic polymer includes a functional group,
such as a Lewis active functional group including nitrogen, a Lewis active functional
group including oxygen or a Lewis active functional group including sulfur. A particular
embodiment of a Lewis active polymer may be a polymer, a polymer blend, or a
copolymer of monomers having a Lewis active functional group including oxygen,

nitrogen, sulfur, or combinations thereof. Alternatively, the polymer may be modified or
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havi ng a carbon backbone with repeating carbon-carbon doubl e bonds
capabl e of conveying electron charge. In an exanple, an ionic
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having an amine functional group. In another exemplary embodiment, the processing

In

fluid may include a blend of polymers, one polymer having a Lewis acid functional group
and another polymer having a Lewis base functional group. In a further example, the
processing fluid may include a polymer having a Lewis base functional group and an
organic component including a Lewis acid functional group. In a particular embodiment,
the processing fluid may include organic salts formed of a Lewis acid component and a
Lewis base component. Further, an exemplary processing fluid may include an
Arrehnius acid and an Arrehnius base or may include a Bronsted-Lowry acid and a

Bronsted-Lowry base.

[0021] The Lewis active component may form about 0.0001 wt% to about 50.0 wit% of
the processing fluid based on the total weight of the processing fluid. For example, the
processing fluid may include about 0.005 wt% to about 10.0 wi% Lewis active

component, such as about 0.01 wt% to about 5.0 wt% Lewis active component.



processing fluid may include a polyner having a Lewi s base functional
group and an Oganl c conponent including a Lewis acid functional
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t he pol ar corrpo’nen I's an or anic et her corrponent havi ng
Iheast I6 capebtagls/colkﬂieemta@can t%ﬁ%ﬁoléﬁlﬁﬁséwwleﬁﬁﬁ vl monghy 9’?3 er,
exano t I nol ,
nonyl pheno T:h én%ﬁycgflg%qjtexyl#ﬂ@lj sB%é’ 'ﬁgﬁgﬂ% ?Ec% (r)% 1 ﬁ%ﬁgl Togtﬁﬁg}%m

d|t Er opyl ernmng]pygrmls rlmapatbuttlw enélOﬁ@ireIlf thetpilar @qg@ugpgl&mneﬂ%}%aﬁgﬁﬂ
ether, soyg tybphenol , or ethoxyl ated

nonyl pheno?% hheetgat%% '%%J IT%%I ment , the pol ar organi c conponent
has a pKa or plCb vaI ue that is greater than 14.0 at 25 0023] In
an exenpl at0923érﬁb@mpmnlarypwboqsmé@e@épwa%tm&ﬂaid 1%‘?1‘?8@'%”“5&66% 91 wt %
to about ?} O\C’pv@@?&g{ce %Ht‘gﬁed BAHE thtARvei ghe of @b plockRing Muid0 fFot he
processi ng e, the processing fluid my |nchude
about 1.0 mwteothabm&pss@s fwidmayipplgfegbout 1.0 wi% to about 25.0 t % polar

component, such as about 1.0 wi% to about 15.0 wt% polar component ox about 1.0 wt%

al

QJ...’_"

to about 8.0 wt% polar component.

[0024] Particular embodiments of the processing fluid may be useful in fixed abrasive
processes. Alternatively, the processing fluid may be configured for free abrasive
processes and, as such, may include abrasive particulate. For example, the processing
fluid may include abrasive particulate in an amount about 0.05 wt% to about 5.0 wit% of
the processing fluid. In an example, the processing fluid may include about 0.1 wi% to
about 1.0 wt% abrasive particulate. In an exemplary embodiment, the abrasive
particulate has an average particle size of about 10 nm to about 500 nm, such as about 50
nm to about 200 nm or about 50 nm to about 100 nm. An exemplary abrasive particulate
may be a diamond particulate or a coated diamond particulate, such as an amorphous
carbon coated diamond particulate. Another exemplary abrasive particulate includes a
ceramic, such as a carbide, a nitride, or an oxide ceramic. An exemplary cat:bide ceramic

includes silicon carbide or boron carbide. An exemplary nitride includes silicon nitride



conponent, such as about 1.0 wt% to about 15.0 wt % pol ar conponent or
about 1.0 wt% to about 8.0 w % pol ar conponent. [0024] Particul ar
enmbodi ment ¥OPYRY2br ocessing fluid may be useful in fiBdEPSIHE4E0¢e

processes. Alternatively, the processing fluid my be configured for
free abrasive processes and, as such, may include abrasive

particul ate. For exanple, the processing fluid may include abrasive
particulate in an anount about 0.05 W% to about 5.0 wt% of the

pr ocessi ngof Boudrchitrids, aad ag xeamplaey okiieinpndeadsiing sfliceli cdriaymy zirsoaiaude
about 0.1 w% 1t about . 1.0 wt % abrasive,particulate. .ln an exenplary
erbodi ment SR PboRRERIS, e apapys RACAlEE il o5 AP Byl ErES T of
about 10 neaddactbitguis B, themmeuit bf stashle@uitichlbte nuy affectalottnd2B®itnof or
about 50 run tq about 100 nm xenpl ary abrasive particulate my
be a di armf’\gmﬂg'ﬂ”fl%ﬁp 18‘9%&“’6{’“@% SH‘SJ’IC%?%%HIPB%‘#W cul ate, such as an
anor phous carbon coated di anond particul ate. Another exenplary

abr asi ve ppotd]cTHegtrepessing flwddis hydrocabarthiassd and.ohpiedlyainchids mpe greafer
nitride, op_an oxi r.am.c ' ' ' udes
111 con calBh AstbIoRarA Ay Ede e, Bt GRL Bl iAo gk

si | i con ni thah disbut 7.5 WE2Q06t 98D 724bt PEFELIB200GL0B6 6.6% waber. Baerapiary

nitride, and an exe ary oxide .i.ncludes al um n Sidic i or
zirconi a. f’rﬂb&g%?%s %%#?ﬁ?ﬂ?%,ﬁm{iﬁlgaulaésfeg%t?l\%%ﬁgﬁ P(‘;\G °a‘?ae?r’ %gfé: sarg)é

di anond pagichtetthad shoul 5 edataes. Icopetivatar vmbydimés, theiplocessing flaiount  of
abrasive parti.cul at ffect the conductiyit f .afluid having a
parti cul ar P&i0EH° a&%ﬁ%@f@’%ﬂé@% hé%fﬂi%w&?ﬁ‘iy. a%fﬁé%y ﬂﬁ‘ugmﬁ?st%%gg’idr?é
fluid is hydroepsdean thased and, typically, includes not greater than
about 10.0 wm % water. For exanple, the processing fluid may include

not greate n. about. 5.5, w.% : I . apout
1.0 W% vvatog?’g] h%fg ﬁ%ﬁngjrl?/ry ezélbm%glim\{rr%{r?? m(():?sgi?l gﬁ%irlg(gé%egiaﬁ%&?%ﬁlg I ncl ude
| ess than alihatic Hydfocatbdn vahementsatoht 2@ wit6 to abpnEt @wt% palkar edwponerd,. 5

wt% water. I n a partjcul ar dinent [ QCesSSi flui | udes
no added V\EHGBFS %@%ﬁ % ﬁ%ﬁm ﬁ@g?&féﬁ%@%ﬁt%w%é%r%%‘%ﬁﬁ? ctoﬁlggrbern ij(glgdssi ng
fluid or &tvet C.OMGNE Aot 5 Devt0darbok ARG furtianal emepgieat. yTherhouplagnt ,
the pr OCesﬁr'oQ sil;l,tlg ﬁluﬂ nlnar}(izllc gc%sno?tgrelltgratﬁén z%gv.?tult.o éfg/u\%a%)r. In addition, the

exemplary processing fluid may include 0.1 wi% to about 5.0 wt% abrasive particulate.

[0027] In another exemplary embodiment, the processing fluid includes about 65 wt% to
about 95 wit% aliphatic hydrocarbon, about 1.0 wi% to about 15.0 wt% polar component,
such as glycol ether, about 0.05 wt% to about 5.0 wt% carboxylic acid functional
component, about 0.05 wt% to about 5.0 wt% fatty acid amide, and about 0.05 wt% to
about 5.0 wt% imidazoline. The exemplary processing fluid may include not greater than

about 10.0 wt % water, such as not greater than about 5.5 wt% water.

[0028] In a further exemplary embodiment, the processing fluid includes about 50 wt%
to about 99.9 wt% ethylene glycol, about 0.01 wit% to about 5.0 wt% carboxylic acid
functional component, about 0.01 wt% to about 5.0 wi% triazole component, about 0.01
wt% to about 10.0 wi% amine functional component, and about 0.1 wt % to about 5.0

wit% polar component.



al i phati c hydrocarbon conponent, about 1.0 wt%to about 25.0 w %

pol ar conponent,, such as glycol ether, about 0.005 wt%to about 5.0
W% i oni c PO %nponent, and about 0.1 wt % o abouttETES2{eds067

carboxyllc acid functional conmponent. The exenplary processing fluid

may include not greater than about 1.0 wt% water. In addition, the

exenpl ary processing fluid may include 0.1 w%to about 5.0 w%

abrasive particulate. [0027] In another exenplary enbodi nent, the

processi ng[obis;l]ui%eipmesm‘lgsﬂtﬁd)ganbraﬁﬁhavste‘léctronstat’abidnsipa% pabpiriddsi pheat i C

hydr ocarb out wt % t 0 about % ke h
as gl ycol 4 %fﬁ%cl??mﬁt’d% ° PO T o %"Bg ’91 @Sdz 0 %g?a 911 a:%clgtalg |p§%g’
functional such@i@%h@ﬂ‘ﬁbpuﬁlﬂﬁlpﬂ/n@m% leaktUboio 1AV, 51 E()panm%afran‘lbydim@iltd

am de, and_about 0.0Q5.w %to0 bqu

exeni ary. 1 SRstsrRgud s ay et aumb ooyt DRR° FhERemblCte 10, 0
W % wat er prosddsig A6id Wy eghidRcardutthaty adlesst bbdut 50 ud/M, wahes at IpB0248ht I n a
further ex Isg\_rgy enbodi nent, the processing fluid includes about 50
w% to ab 9 Wt % et hyl ene glycol, about 0.01 wt%to about 5.0
wt o/ o carboxylic acid functional conponent, about 0.01 w%to about

5.0 wt % t rjoaz) e additiug Wﬁrvca&iﬁmﬂui@nﬁiha\wlp%wmieabw as MkcOsitpt Hrfacd ne
functi onal %.1 Qut 5 Wk 9
conponent . EE S TS DS Re B bl Mg aiipe HedbsBRe B g
flui d genemdrdogssag such 8ddpphs atting, pblshmgairlclcmqg dpeniek@splatyn an
exenpl ary enb d| H;E' t he CEeSS/. | ui d .exhi bi uctl t
| east abouf™ ‘%% eprQ ﬁ?’?ﬂﬁ%gmgte’%‘flglgsséanﬁ%‘(f?cof%o%é? Jéug)étc
about 1.0 Ps&/efampls, the p@béssmglﬂaﬂ neaythads Oanbn vistdsity Qfaboe{slsﬁl qgtofabuutd 6
exhibits condlgctl V|t | eas boyt. 10 nS/.m Far
processi ng®R ALY ’éﬁ‘m‘w o ?5@8 1 PrPgessipe P‘égg f‘ﬁgﬁsn&fﬁ%%tte not
such as atatoaaE} dypbgeth to AL 35V dpned/€R.3BYr exampldthd prodessing ﬁuﬂméms& ng
fluid may hav ertjes s 0S| surf ac
lubricity,? %Pﬁg g}?@ P Péa%ﬁ'r‘tzfélbf{}' S?% %Plét 2%?&?(8%%’% ﬁ%’rtcaﬁ de of t he
pr OCFS Si Ngprotdskidlg filid Has @g@sﬁfegravﬁgéu ehubast 0. Appibog, 0. Uid lemgx;pII@oHaa shi ng,
or cleaning. In a exe odi nent oces ui
exhi bits CﬁrﬁF’Rﬁﬁng % Sp&%‘%ﬁﬁ”ﬁ‘%"@ﬁo’c‘ ‘Fau’ot&?ﬁ % 0@3
[0031] The fluid may be, for example, used in a method of machining an article of
manufacture. For example, the fluid may be used in machining process, such as a
grinding process, a lapping process or a polishing process, or may be used in a cleaning
process. In an example, the machining process includes polishing. In a particular
example, the machining process includes lapping. In an exemplary embodiment, the
method includes contacting a processing surface of a processing tool to a location on a
surface of an article. For example, a processing tool may apply pressure to an area on a
surface of an article to be formed into a manufactured component, such as an electronic
component. In a particular example, the processing toal is a lapping tool. Processing
fluid is provided to the location while the processing tool in contact with or in close

proximity to the surface of the article.

[0032] In an exemplary embodiment, the processing fluid has a specific gravity of about

0.7 to about 0.9 and a conductivity at least about 10 nS/m. In a fixed abrasive process,



For exanpl e, the processing fluid may have Cannon viscosity of about
1.0 cp to a% ep. In a further exenplary enbodi nent

pr ocessi ng 219?7603%7%% bits surface tension of about 10 I’cﬁrﬁ@?(’éf?ﬁﬂﬁ"
about 35.0 dynes/cm For exanple, the processing fluid may have a
surface tension of about 20.0 dynes/cmto about 25.0 dynes/cm
Typically, the processing fluid has a specific gravity of about 0.7
to about 0.9. For exanple, the processing fluid may have a specific
gravi It y of ﬂﬁ?ﬁrﬂassﬁ;gl&olmyamwe aQixéd abrhdd@3tfacBhén f Frud gbr f payERocebsDthe
exanpl e, used in chinin n article of uf act ure.

For oxanpl BrocHBe Fioes g St tsas PRACHAGHT fig ot aalititiscn s a
grinding process, a |apping process or a polishing process, or may be
used in a (ﬂomm‘hagnetmme;sﬁwthérnnﬂmﬁeeleamgéw stifiee Imﬁthhltmnlabarqmi@dé:ss

i ncludes poalis partlcu ar S
ol udes | Bty S SeoendABRER BSH Pe AR e PG 49 (B
cont act i ngremgpe icgsmp pgars ouftinge and at@aspregaesksng tool to a | ocati on on
a surface of an article. For exanple, a processing tool my apply
pressure t nto a
Tt act ur D570 R AR dBad i BFfe iRy B HaVE h i Bl

parti cul ar pexantipg e],eottds&atlpDM%b]lidglpﬁmmmposeraS ditaplglprfgmsmgi Fufthaycessi ng
fluid is pro t

cont act - w FRCBIAoa g o B A kBRI RERIRR, 1R Yoy
[0032] In arrd@xcaﬁqagxamy wmhdrm&abiaﬂneﬂmdmwémmgcemew wchadapping and
specific arg of about 07t t d ity at

| east abou%3 é’fflmprci &éfo re?g’?l\;%t%l%sg& r%ce%é%g %%%07/ 030724
PCT/ US2006 t@3mients pﬂoldmcep lbga pﬁssmysmg(phrtmrdyr dmtedinckatsaofitheqeocesiigabiid e

surf ace. ces '

el ude” abPudii R hERel PBeR e Rus dPmallht SRS e oo Bl e
met hod may sthitityhaid desicdbleckdecaicabieipogset he surface of the tool ed
article. For exanple, a second fluid or a processing fluid w thout
abrasive p PRy be used to renove lingering swarf,
cuttings, E;B%{}S%’*%&ﬁve particles. [0034] Particul ar enbodi nents of
the disclosed fluid have conductivity useful for preventing

el ect r ost aft0de] crmegied pandhetivifp vinescunprovides Br exeniplagy prosessias iflaig.

Furt her,

compositions. Such conductivity values may be measured, for example, at standard
conditions (i.e., 25 °C) using a conductivity meter, such as an Emcee Electronics model
1152 conductivity meter or an Orion model 162A conductivity meter. In some examples,
processing fluid conductivities are compared with compositions lacking Lewis active

components,
[0037] EXAMPLE 1

[0038] In an example, a processing fluid is prepared that includes 89.95 wt% non-polar
aliphatic hydrocarbon component, 9.0 wt% dipropylene glycol mono butyl ether (glycol
ether DPMB), 0.05 wt% Octastat 4065, and 1.0 wt% 9-octadecanoic acid. The
exemplary processing fluid has a specific gravity of 0.767 at 20°C, a surface tension of
23,3, dynes/cm at 20°C, and a Cannon viscosity of 1.38 ¢P at 25°C. The processing fluid
includes not greater than 0.05 wt% water.

10~



particul ar enmbodi ments of the disclosed fluid have physi cal

properties, such as viscosity and specific gravity, which are
desirabl e V&2V 4E¢ used in processes, such as | appi ngf@EReS2006/035067
pol i shing, and provide for inproved renoval rates in such processes.
As such, conponents produced by processes using particular

enbodi ments of the processing fluid exhibit inproved surface
properties, reduced corrosion, inproved electrical performance

stability, (e Oesdtaphe @basdiid Mad hisesadegvitd S038hsamXAVPLES. [11036]
Expected conducti vit yalﬂgﬁﬂare provi de for,ﬁégc | ary processing

. d .
fluid conpY¥Eth HFEPosTien B8P OvTtranoppogns ali ORIERON 2RH 0P or

exanpl e, aiw%tareiadtitkr DPOIBI hid AV8ductiviey lessARanEhe 46RiRGLPFGRIEHAGkH Vit Y
nmeter, such.as an Entee El ectronics nodel 1152 conductivity neter or
an Orion nBEBf- 162A conductivity nmeter. In some exanples, processing
fluid conductivities are conpared with conpositions |acking Lew s
active compeeRXsMPIBA87] EXAMPLE 1 [0038] In an exanple, a
processing fluid is prepared that includes 89.95 wt % non- pol ar

al i phatic arbon co nent.. 9. 0,wt % di pr | en I | .AOno

ut 1 et hel SP B ABTR8 ARE ety Tt Ssb AR FRRE B WA PR e os
9- oct adecapaaicaliabatid. hydivearbexempoadsny, 18 2oct@sathyienef diyvotimhashexybgtlesi fi
gravity of ,Q. 767 at ' rface tension.of 23.,3. /cmat 20C,
and s CanniGas{Ré elpisf,p 8 o BRSH AT Shefbon S a ENBEH U

i ncl udes nbydrguyetiye?-ottyHniddzdhe vein &6 Wakter waterlO WO 2007/ 030724

PCT/ US2006/ 035067 [0039] The exenplary processing fluid has a

i uding S5 THERalRe el i bl e FRALEAR or b R s

gl ycol et herorRiviichaf3@?2 enhdliptiativ hydrodadws apnth &8 vt gdwnbéthérBH hasef t he
conducti vit .. [0040] \ .l not her exanple, a
pr ocessi ngcﬁﬁﬁgtﬁesﬁ%ﬁgﬁegw%ﬁ% F%nglgét“}%.ngete\?\k % non-

[0043] EXAMPLE 3

[0044] In a further example, a processing fluid is prepared that includes 96.7 wt%
ethylene glycol, 0.1 wt% benzoic acid, 0.1 wt% benzotriazole, 3.0 wt% triethanolamine,
and 0.1 wt% ethoxylated octylphenol. The exemplary processing fluid has a conductivity
of 3.616x10° uS/m.

[0045] EXAMPLE 4

[0046] In another example, a processing fluid is prepared that includes 99.201 wt% of the
processing fluid of Example 1 and 0.799 wt% 0.12 micron thermally heat treated
diamond particles. During preparation, the mixture is sonicated and mixed for 30
minutes. The exemplary processing fluid has a specific gravity of 0.767 at 20°C, a
surface tension of 23.3. dynes/cm at 20°C, and a Cannon viscosity of 1.38 cP at 25°C.
The exemplary processing fluid has not greater than 0.1 wt% water and has a

conductivity of 60 nS/m =+ 10 nS/m.

[0047] EXAMPLE 5

«11-



pol ar aliphatic hydrocarbon conponent, 12.2 wt % et hyl ene gl ycol nono
hexyl et her 2&et hxl ene glycol EH, 2.6 wt% octanoic acid, 0.5 wt % soy
am de, 3. 8"WBRI30R dr oxyet hyl - 2- oct yl i mi dazol i ne, and BETEUSAPULH46%r |
[ 0042] The exenplary processing fluid has a conductivity of 2.44x106
nS/m In contrast, a conposition of 86.2 wt% aliphatic hydrocarbon
and 13.8 wt%glycol ether EH has a conductivity |less than the
sensitivity of the conductivity neter. [0043] EXAMPLE 3 [0044] In a
further ex €In a8 alMiBGRPSaRglef b ploBeskifiy Al RAEEFhrdd Bkt thddedel 08689614

wt % et hyl g@gl ycol, 0.1 wtﬁ?/o Begﬂzoi C gaci gmﬁ% 1 W% benzotriazol e,
3.0 wt % t rPichnaiersaine faid of Exemule 1 aud 99 By Wk P amiaronbeymalirdyiteatihe
exenpl ary @eR6esSided IDhkitlg PRPardtidHO Tl Wikt i§ Yonidafed afd RKEAIorSom

[ 0045] EXAMPLE 4 L0046] | n"anot her "exanpl e, _a processi n7g fluidis
prepared tfutesnEheersaiphoy posestipgdled hesrespegifip grrity o147 d0 &6 2 Exanpl e
1 and 0. 79@, Mt heRsidilofHIar @ﬁleglgiﬁraU@é"b}’arﬁ%@anﬁcﬁ?ﬁ&c%Qty &H 12990dFcht 25°C.

particles. During preparation, the mxture is soni cat ed and m xed for
30 i nut eShe cRgmplageprpresyye Hrid bassuot agatey Brp0-h 387oads @R Fis2 gravity of

0.767 at 2Qandivity WE 68gEmiesdpR. of 23.3. dynes/cmat 20C, and a
Cannon viscosity of 1.38 cP at 25C. The exenplary processing fluid

has not greater_than 0.1 wt % wat er__and has conducti vit f 60 nS/'m
10 S/ m | B647] Wikep iiveasion ies (Ren SBGTRERE Sirebed BB0BBI RGBS
[0048] In afvReididid, aNghot SxaRYH & bediniited &EHS dBGild dhuive, diceRtmAr ed t hat

i ncl udes 99.085 wt % of the processing fluid of Ex le 1 _and 0.915

W9 0. 05 niesiERatioReRTAbSHARISRE Car s RASH WithP JBRTEHIRIR A ek SOmRS $55pe

prepar ati opgml hRsdit iivbHi@n! Bors@RhfR! Rditend oftqi@fidnosubd@uteltaiees. The
exenpl ary processi na%g]‘t_l uid has a specific gravi %y of 0.767 at 20C, a
g

surface teproviged ad nal gy eBdyalaRt Brodusen stepican bEaRpigredy ik ty of

1.38 cP at ;286 mdffcRRAIH RYivaERS 8B Aerkibl hétel ABscbRéd GELAIAI ot han
0.1 wt% water and has a . _ .
persons skilled in the art using no more than routine experimentation, and all such
modifications and equivalents are believed to be within the scope of the invention as

defined by the following claims.
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conductivity of 65 nS/m 10 nS/m [0049] Wile the invention has been
illustrated and described in the context of specific enbodinents, it
is not intdFAEHPH7He limited to the details shown, si nEETASFIYYIE7
nodi fications and substitutions can be made wi t hout departing in any
way fromthe scope of the present invention. For exanple, additional
or equi val eWHASUISSCLADMBD Isan be provided and additional or
equi val ent production steps can be enployed. As such, further

nodi fications and uival ents. of the inventi.o erejn disclosed na
bocur o persorls ARterSEg e e s AR Brg et b paagt v iae
exper i ment adveage ciaidloalih of8ab 16 t@bbrsiagd bbown 8.0800weq td MDuEHI.6 va¥%af a
believed ta be within the scope of the invention as defined by the
fol | owi ng craHECHVe fompgHeshn7/ 030724 PCT/ US2006/ 035067 WHAT |'S
CLAIMED I'S: 1. A processing fluid conprising an aliphatic hydrocarbon

conponent havin aver age,chaln .| engt.h of .8 t. 6.carbons and
about 0. 0001 wt % ¢ e&’ﬁ%‘iﬁfs‘%oﬂ‘ﬁgﬂf et L aheren e aﬁﬁ?ﬁﬁ?@%%ﬁ%ﬁ{m 2,
The pr ocessibog J0L0xvts & alhedNDlwidnbethe pfockiiamgaluihat i ¢ hydr ocar bon
forns about 50.0 wt% to about 99.95 wt % of the processing fluid. 3.
The processing fluid of claim1, wherein the Lew s active conponent
forms about 0. GOFhetptodessimdiuid oflflaith Wivbheedin the @ cplisORass tor@pdnebt fohms .
The processi

i d laim 1, . in the Lews acti t
el des. - 2oP8A Whtvhlo olh{llo R BEbE g PTGt ol ai m 1. 1 art her

conprising a second Lew s active conponent, wherein the Lew s active
conponent forns ,0 of a lews.agci,d d.a Lew base and the second
Low s active conpangitoPsTRIEASTUPRED vt e Teat iRy hmpopepedpiades
base. 6. Thelgwisaddsing fluid of claim1, wherein the Lewis active
conponent includes a functional group selected fromthe group
consi sting of carboxylic acid, am ne,

5. The processing fluid of claim 1, further comprising a second Lewis active

component, wherein the Lewis active component forms one of a Lewis acid and a Lewis
base and the second Lewis active component forms the other of a Lewis acid and a Lewis

base,

6. The processing fluid of claim 1, wherein the Lewis active component includes
a functional group selected from the group consisting of carboxylic acid, amine,
imidazole, imidazoline, phosphate, phosphonate, sulfate, sulfonate, polyallene and salts
thereof.

7. The processing fluid of claim 1, further comprising abrasive particulate.

8. The processing fluid of claim 7, wherein the abrasive particulate includes

diamond particulate.

9. The processing fluid of claim 7, wherein the abrasive particulate has an

average particle size of about 50 nm to about 200 nu.
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i m dazol e, i m dazoline, phosphate, phosphonate, sulfate, sulfonate,
polyalkenegg$?%gﬁlts thereof. 7. The processing fluid of claim1l
|

further co 607ﬁ4orasi ve particulate. 8. The procesgpﬁﬁjs?qoﬂ?ﬁé%f
claim7, wherein the abrasive particulate includes dianond

particul ate. 9. JTNerHRAACRSH Wil bSO, vHeAdinhg prodB&h el Al RS &9&&%&%\?
particul ate has an average particle size of about 50 nmto about 200
nm - 13 ViblesirbensYmmpCT| US2006/ 035067 10. The processing fl uid
of claim1l, wherein the processing fluid has conductivity at |east
about 10 nS/m 11. The processing fluid of ¢laim1l, wherein the
processi ng f1 ui dIhddedpsessineciiuid phelpim 1, gtherginibe peocessing udhes spedfic 12,

The process%rggt);(gf,hbgmqiﬂ%la@w@ol_g’g, wherein the specific gravity is
about 0.75 about 0.77. 13. The processing fluid of claim1,

further conprising about 0.1 wMt%to about 50.0 wt% of a pol ar

or gani ¢ conponent. Thé protl&idd ME@sSEIen 1, Wheketf thé kticHicl3avidhe s Y5 &
pol ar organi.c conponent is selected fromthe group consisting of

al cohol s, athodEed77.et her, and di al kyl sulfides. 15. A lapping fluid
conprising at |east about 50.0 w % non-pol ar hydrocarbon conponent

and not greater th about 1.0 W % wat er, and havi ng conduct ance at

| east about 10 ]rQ{S/aIE’F Pi‘@?sw‘%“éﬁé?lﬂal ]f=lf&5‘i%i‘?r gImpsirEAbent O-hmdtedp Abquhe
non- pol ar hyy RBALPE RokPHRAMIE Bmpdrdsd, udes al i phatic hydrocarbon
conponent. 17. The lapping fluid of claim 16, wherein the aliphatic

hydr ocar bon conponent includes 8 to 16 carbons. 18. The | apping
fluid of claim I, ThepkdressinpHd bSdlaeh 19 whereRithe polh@pa@h esthpodent it %

pol ar or gani f cglg)on nt. . . .
selected from the group consisting of alcohols, amides, ether, and dialkyl sulfides.

15. A lapping fluid comprising at least about 50.0 wt% non-polar hydrocarbon
component and not greater than about 1.0 wt% water and having conductance at least
about 10 nS/m.

16. The lapping fluid of claim 15, wherein the non-polar hydrocarbon component

includes aliphatic hydrocarbon component.

17. The lapping fluid of claim 16, wherein the aliphatic hydrocarbon component

. Includes & to 16 carbons.

18. The lapping fluid of claim 15, further comprising not greater than about 25

wt% polar organic component.

19. The lapping fluid of claim 15, further comprising about 0,01 wi% to about

10.0 wt% Lewis active component.

20. The lapping fluid of claim 15, further comprising abrasive particulate.
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19. The lapping fluid of claim15, further conprising about 0.01 w %
to about 10.0 wt% lew s active conponent. 20. The | apping fluid of
claim 15, fUPEWEP % hprising abrasive particul ate. - 14 PREUS2006/035067
2007/ 030724 PCT/ US2006/ 035067 21. A processing fluid conprising at
Igast gbogt 59 mlt%@ilrdcaé%ﬁtgiﬂhidilyﬁﬁmmreaﬁmwaﬁg?%ﬂ?ﬁuﬁc@d@odﬁb%t8
about 25.0 w % ol et her conponent ou .005 wt% to a ,
S5 ont o POTSHERY ot SaGTIS SRR as ot OR ol thet et Sout oos Wi
car boxyl i Ctoabbotk 5.0/00%iiONaholgMPRIthent 2Ad abhe 0PI K06 SSabMt §.0wid Of
claim 21, wherein the processing fluid conprises not greater than
about 1.0 GRrbexxdie aid fngtions] compeReBssing fluid of claim 21, further

conprising abrasive particulate. 24. The processing fluid of claim

21, wherein the_prgcessing flujd ha ductivity at | t about 10
nS'm - 15 22[? eprocessgmg uid of t:]lalsm Zﬁ w%ere(l;n the pr cessgng f?uai'g compr?ses not

greater than about 1.0 wt% water.
23. The processing fluid of claim 21, further comprising abrasive particulate.

24. The processing fluid of claim 21, wherein the processing fluid has

conductivity at least about 10 nS/m.
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