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is a Patent Cooperation Treaty Application of and
claims priority to U.S. Patent Application No.
11/931,913, filed Cctober 3 1, 2007, a
continuation-inpart of and clains the benefit of U S
Pat ent Application No. 60/896,867, filed March 23,
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] wsﬁafa%mrlr{boﬁéids%fmhﬁa’rbéea”bodl ments relate
generally to0 securities investing, and nore
particularly to construction and use of indexes and

p%!tléﬂlllj\gs; based on i ndexes. Rel ated Background | 0004|

Ily, there are various broad categories of
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securities portfolio managenent category is actlve
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entire market or a segnent of a market. A passive
portfolio based on an index may al so reflect the

entire market or segnent. Often every security in an
index is held in the passive portfolio. Sonetines
statlstlcal nDdellng |s used to create a portfollo
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I ndexes. Equal - wei ghted i ndexes include small illiquid
stocks, which are required to be held in equa
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i ndex. These small illiquid stocks nust be traded as

often as the larger stocks but at a higher cost

because they are less liquid. |0016] Wat is needed

then is an inproved nmethod of weighting financial

objects in a portfolio based on an index that

ovadigontric $did) Acatit agd, arid eatererTheal@ctrode assembly comprises a
soI ut i ons Sunmmar y |0017JJJ In an ex Iar enbodi nent a
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i idopticaddi®nald whter] 0019 An exenpl ary enbodi ment nay
use four specific netrics in ADBI construction: book

equity value; incone (free cash flow); sales; and/or

grﬁﬁﬁ";‘éﬁﬁﬁldr\ﬁ o?f‘l YH%QR‘AV@INGée”p' ary enbodi ment
native netrics.
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capwei ght ed i ndexes, including diversification, broad
et participation, liquidity and Iowturnover
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mar ket bubbl es and fads because a stock's weight in
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constructing a portfolio of financial objects,

ir[aE'lHAILtE:DtDES@ReIBfI(m purchasing a portfolio of a
of financia

pluraljty of m resanpl.in
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i ndex. | 0022 1 The performancezof the portfolio of

m m cki ng or resanpl ed financial objects may
substantially mrror the performance of the accounting
dat a based | ndex based portfol [ o WI t hout subst antl aI I 'y
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(ETF), a fund of funds, a nutual fund, closed end
fund, an investnent vehicle, and/or any other pool ed
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| 0034| In another exenplary enbodi ment, the present

i nvention may be a nmethod of constructing a portfolio

of financial objects, including the steps of:

det ermi ni ng nonover |l appi ng financi al objects appearing

in only one of either an accounting data based index

( ABBIOf tis chambey e Thieomall mw qitionally beecodtyd wnnmsumme wear-
financial objects in an wi th financial
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may include: at |east one unit of interest in at |east
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further include weighting each of the plurality of

f i pewdgral Thsbpleetrodeup erefetabdy &xprecdoel singlergrystading silicon in
objects may include a stock. | 0038| Exenplary

obj ective nmeasures of scal e ang/or size may include

wei ghti ng based on any divi dends, book val ue, cash

flow, and/ or revenue. An exenplary enbodi nent may

i ncl ude additi onal netrics The enbodlnent nay furt her
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rel ati ve wei ghtings of financial objects in the index;
and/ or changes in the financial objects that are

woreosBae8Df the index outside the sanpl e changeGT/US2008/003969
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and/or altering at the tine of at |east one of when,

and/or after at |east one conpany associated with a

financial object of the index reports its accounting
i nformati on. | 0053| The financial object may include:
at | east one unit of interest in at |east one of: an
asgreer taniniatizeé éte'ﬁtrodetcromdxrhn@tlpor tThe backiag fmeraber, al
i nstrunent and/or a secur e fin

ci al
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one netric includes at | east one of sales, book val ue,
cash flow, dividends if any, collateral, a conposite
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thereto; and weighting the constituent high-yield debt

i nstrunments based upon at | east one netric regarding

the size of the conpani es associated with the

hi gh-yi el d debt instrunents to obtain constituent

wei ghti ngs for each respective constituent high-yield
defdve atdngiheffromwhboet 10 hhetoadbd e, 000 @nmyedrréven greater in

i ncludes at | east .one of sales, 5ook val ue 8?32)5 flow,
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instrunents within the fund are altered when at |east
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S0 3 RS R D PP
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cal cul ataor. .| 0062| In an enbodi nent, .
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' kets fi i al, pbj ectsindex j i ded, .
e Y BT S grearatene el sushesaer gt Ag 2nd T
magkieh drefemed ak coRirf6h ToRfarhifen& B dbd@od®s. KEhE metallic
financi al objects index based upon at |east one

aceBOpenents @ie sepegiedimiespitoapdap the merphglagicallyemodified
enmer gi ng mar ket financial object and/or denographic

data regarding the region, coumtry, and/ or sovereign
associated with the energi ng market financial object,

and wei ghting the constituent energi ng market

financi al objects based upon at |east one accounting
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liquid natural gas (LNG characteristic; a |liquefied
petrol eum gas (LPG characteristic; an expenditures
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characteristic; arate of inflation; a rate of

unenpl oynent; a reserves |evel; a popul ation
characteristic; a corruption characteristic; a
denocracy characteristic; a social netric; a political
metric; nomnal interest rates and the ratios of
naurfagk. i Alsey thetmetdlescdrapopentsiass diffigsesbintr andrhereby
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r e[Datl 8 deban bpEonairgep $0 remove mresgrdmatemals rthexupper

0072] | th nbo t.

SR, 8 Se bl el BRcEycISeE b ioteteR TORCERY ShARE in FI.

Wi { h'SleH‘SreEéfeéHlﬂé REQ iRILEE €D VR BlastifgsvhRAANbIves

one or nore of hé reqgi ons, countrles or sover el gns

r eq:mc(ung mtreagnmfmalyflw@‘rdmmat thecastans h@ngrtreated so

BB AR BB M e s ief 1A size on

CCtHaterlecﬁﬁ)deOfﬁume%r ﬁhé}ﬂﬁapcﬁhzfehﬂa isaBfenaliareliftiagané ed
their quarterly and/ or annual_accounting or

d@m@ammrﬁf fratmthe glegifede surfagdedil e fontamvants gRdithg CO:
5 D PR 81 BRLSE AR RMERis S hihGbened

ergepticurard air (HEPRYIfitel avhere the q@atémrnmtb bse aolléotekd and the
manager cal cul ator. | 007 f] I n.an enbodi ne

c&?@;ﬁéetqaﬁﬁﬂemfz ﬁlﬁ%as%ab'%@ﬁgwrf%wrﬁgna@qp@a%aus is
c?&(?hr?ﬂm%rﬁﬂn%?clé S%l%}‘) mPVSe istdiSInc. (Chula

port ol1o of 'conmodi ties and/or derivative instrunments

badisth, @A) he commodities index is provided, the nethod

b4l TR 6,8 SR B SRR FreY Semper, and

u réwsterrnérfagérnt QRS nASSUBE | NxElah %tép? 998 dﬂh@@oédkmg member and

conpanit es r 1 ndustries aSSOCIate
c dheetistomericjoint am ghiakag to @@vatms!amawto tt\@rbﬁﬁ!hlng gember

e A s BB AR SRR R SR A i

| rumﬁfgrp@fgha?smogt@pqdom th production and consunption
of the commodities to obtain constituent weightings

for each respective comodity and/or derivative
instrument. In an enbodi ment, the weighting is
substantially exclusive of an gnfluence of share price
of the conpanies or industries. In another enbodinent,
the weighting is not based on any of equal weighting,
ME|ght|ng |n proportlon to share prlce meighting in

. - .



wei ghting in proportion to share price, weighting in
proportion to market capitalization, and/or weighting

wo poopnapertion to free float. In an enbodi nent PCT/Kg82008/003969
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accounting based data includes at |east one of:

di vidends and/or ratios related thereto. |0083] In
anot her enbodi nent, a conputer readable nediumis
provi ded enbodyi ng program | ogi ¢ whi ch when execut ed
by a conputer perforns a method including: creating a

f i p0@R0] alStepden, paiztirg] plefarablyocemprséd glindingas sdrface of the
the financial index, wherein constituent wei gg{\lmngs of

c aHRaralestradeassaBblyin @ {ths using 8 siedingwh
t
oSSR gL R B 3pE DRSS surace
cradesingd finishueigig8 psieckes) uging ansthetrwﬂmeﬂ bireferably, the

financial i ndex upon at | east one count i
L O SHTAGHS ROVABEs UAGSE SESlary BingP G WA Fefmiove grit and

' ']Iee;befﬁ%eelgétricﬁ@i}\%t P& w%'f@r iYelgaBH A%IdrRemay be generated
constituenfs based on at |east one account’ ng dat
exdnrmg the pdlishingawdhichals tiortié aleaned dfors tize elqmode sufrface The

t taj L tit
WP EToE Rzt Bofieheh frsf SPBit SR os LAY B SegupRisK. The
arb/oli@,ﬁlr@b@ceﬂﬁté}ﬂte' rlﬁe é@ﬂ’écﬁiﬂin' A séblierme%ﬂth@fbdh@hlng paper
share price ting roportion to market

capﬂetdél dependson mﬁjﬂegraae@ ma@e oh thsr elestrefe surfaces ée be
(‘g?%&% 0084| In an enbodi nent, the nmethod further
creating the financi aI i ndex, and the at

|q06t21 nef §edré Qlitting oMRINtde Isftﬁos@rvécﬁaﬁtth@reeectrode surfaces,
accounting data includes at |east one of: divide

nds
anplishingag¢ambegiarwith.fongxameleetao14q ar Aﬁgtgﬁléﬂlamond polishing
f”&%&?‘hﬂﬁﬁé upffgﬁ‘n ALPLNGL ARCOUNE P §3{) 3)% §ht?| Jnay be
east one 0 drvi en S and/or

t hsgrédrmed witafot baammczﬂomo 360e806@, Camﬂbr m@5®ig’nadlamond
i ncludes at |east one _of: any dividends and/or r

IRkl T PHARG O R MRS R CReRrved pa the Slectiode

|
ooy AL egRRuRh 4 200 hredRnRid PONTIR Ak,

ansutheaquemtip d86@,r_Q0, tamel/éri 16 gl dlab]Oﬂdt pcmshkg dnshslelxay be
's based on |%(f:ﬁgﬁ}§ntl ng.data, the nmethod including:

QLMp RBPISW}%ct market index incl uding:
S NG tﬁ npper dlectdidedsseibly eattached t
f?dr?g%gy aIgD obj e%dt)“ mar etélu?ciibex t?ased upor(l3 atyl egs?c oeneoa
adootablenyithia auitatyardiatigntspeedorfp anifersn dadant axeassively

oS ioises REsgBridy 580l i FelshiBl. 3F Py may
Wed il dEAHE t& 6S plabHRNExX PO SERNSIrfd ceobl elestdmsre@i joimoIThe
at | east one accounting data regarding the entities

asmi@h!ﬂge@mﬁﬁﬁﬁ maetakerabnit 45 mkjuies of ;ase: dgpending on the
ORGSRy BB SR8 Mt Bogeing. e

t f@rfadeamgahegé)pfatm polishedaduetacel it Imédstred tising, fanekample,
wherein the weighting is not based ﬂé oE ectg%li
wePYheGany. 'ﬂ%@%ﬂ%@yﬁitﬁ”‘pffbﬁ@ﬂ1 10 yable sirdace
ti
ggghhggsl r%'f@r@ﬁ %ngggfrtl%fgak§g |ﬁ§;‘|2éé§ “%t% 'I:Elﬂoeongéhe mask is
| rream)xehiefromrthedalemmde i Stepdridi ahd dhg poocessrireteedsl éx step
furﬁ%cont aining a portfolio of stocks based on a stock
i ndex is provided, the nethod including:
Cr[@@QB]Fg 1A o‘éh?% ol th@tstéé‘ﬁﬁf(cl%blﬁmg' tﬁé'él'é’(htﬂﬂjélassembly, metal
portfolio of financial objects based he fi nanci al
objardaminatidaeef thadisctugds e$$emhlu mamaﬁgm@ne fopeseveral different
mar ket index is created by selecting constituent
stocks of the financial objects market index based
upon at | east one accounting data about the conpanies
exclusive of a material influence of price, and by
vva ght| ng the constltuent f| nanC| al Obj ects of t he

R o o - o oy o



functions. |0094| In another enbodi nent, each of asset
type includes at | east one of: a stock; a commodity; a

wo ppognzrstontract; a bond; a nutual fund; a heRgBEUS$20081003969
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a fund of funds; an exchange traded fund (ETF); a
derivative; and/or a negative weighting on any asset.

I n anot her enbodi nent, the at | east one asset type

i ncludes a stock. In another enbodi nent, the at | east

one asset type includes a comobdity. |In another
erdmuceenTo dnatyzat thleemrttrihnutmraefsmsmq:ms cantamisatian sources,

futures cont ract n. anot her e ment he at, | east
orrlaESus PRRIS bhelybisas RrefiaBl Hrtolmbth oI e RGeS RaReY

thﬁclabe'rﬁaﬁ& ma%&% 6éfﬁ€le's”r%lé%‘ﬁ§o&n§%lga' clb8890, L1100, and

anot her the at |east one asset type

i ndDOGeﬂ;eanrberJIgse) ahdmhn-tlﬁaamﬂrhsused‘mmdmerelmanlrgwoaess as
east one asset e inc].udes und of

e af Mo RAGTInoi AR v S8 3620 b Glned Ao biow. To

I NRbHEGSthamuisEraeE compdeliohustdhé Birbbrnd pasitdigra

enbodi nent, the at | east one asset type includes a

dedleannoous a surfagmehe freshisdisionamater ishexpesadkipsthegimosphere

c5iihe RbBRLAP S T BaPERRE W ERLA, Al PO PRl A s o
peddtis BRdhéE @urfade R sits waferat THerRhe sllieonfwafet kbpackudia a
and/ or neasuring performnce for at |east one of: any

sedemnropm aa@@nﬂfsﬂntéo aflaberatery: fopauapfiative, ﬁﬂa|Y§iﬁ3I/S§Ph as

|
? SRPRERRAE ool iR AREpHITY, 608a3h past
ofarstydes, itds bebevertthaieﬁeanroemswr&i thie \taczmnmbveh@robably do

en [ n anot her odi nent,.  th ure of size

C Mot hinigins R NN aRe GmeGRBLoRRRS; However,
S t

{ Bilfen WERAMatZREHBES iR Sific SHHGEh AR d¥anroom may
arghoawrsighificant oretélEScoDigminatioh eomplaredbd dycmwlpwoh a

val ue S liabilities: and/or net worth

S TodTh .6 Mt Bt oF Erdirband Zind e Aaavhan order of
0%5@&@/& mw&gof/xssg@érﬁ mrat;frbférréa;cé#%a.rﬁemetsté 112-132
relaling to an underlying asset type itself

arare irmedtin a eleantum, preferablycd gliss- Hi0 oeb@hebﬁganroom

P30T B APy TR TRBR L Rl PRI ctféRjnaton

| gnghs@eendMe BREKSHas achads Kalor efeaPlPdiscair, wssdnemsmee)low-
of scale netric includes at | east one of: rev

prdﬁ/mgam“ppewn stepckb0, desaribed fustheraglaw g &asféyvafer is blow-
(Hﬂ%%ti’o? aSeESt tu%tmfe"i"v .r&ér%?y ?@'n‘ﬁﬁute%r %Htthg%gﬁaEe
erating margin; ed earni‘ngs,
E rwkr&clelbxwht \f{beﬁornﬁfmb malsereathetmbe;lhcf oonﬂaninhaﬁcrmm the gas.
00K .val ue adj ust or, repl ace nt co val U
ady TUREANAYS 'ﬁaﬂrg%me@nw Pas e %ﬁ'&%ﬂ @@e@ Based on
t f
?Job%'é ?'Pﬁly%%? €ihsa pgé’f%ﬁggr;eﬁﬁo&mgm 0;01Xﬁﬁ’1| iésZﬁlhﬁrtls used.
ve[DQ'éSbf The perts;le anglyistkaprieterably fuethef |M$measuring
| ihBninelen 15G9 s o va Rt I SaBORE Vb g wet cleaning

e’&@&é&esﬂﬁ“&d@? fo REPAHNAI BouRTOMBNtARIRHRN. Ntrpeest
and tax (EBIT); earnings before interest, taxes,

ditopigésnigtionsrie berranitesed oray(iESLTBAfor exemnies e inner liner of

2388 g R0 ST Rl b

I FO6HF B FA efeschibdd belowparidisamglasofdsbpropyl afeohol, acidic
budget; inventory system type of stock offered;

I |$<$U|'t!ﬂft PndyaBR-AURe dyater v IM¥ajirus %tﬁﬁﬁt'%\ﬁ'@aﬂi di® Beasure
earnings; capitalization of goodwi |l; capitalization

of interest; capitalization ofgrevenue; capital

spendi ng; cash; conpensation; enpl oyee turnover;

over head costs; credit rating; growh rate; tax rate;
Iqu|dat|on value of entlty capltallzatlon of cash

- . - . o - o



sel ected group of entities by: (A) conparing the
sel ection relevance factors for the entities; (B)

WO 209Ri12108T he entities based on the conpari son;PCIZYS2008/003969
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sel ecting a predeterm ned nunber of the entities

havi ng hi ghest rankings to be the sel ected group of

entities. |0107] In another enbodi nent, the object

wei ghting function generating subsystemis operative

to: (i) for each entity including the selected group

oftherﬁdnitmt&monasfsthgmmeg' lmqn@fcﬂwunmoﬁamaih adreshohafer is

a pluralit the at | eas ne opj ecti tric, each

pémeﬁssaéxeﬁa@ epr%we.tegadﬁa(ﬂﬂsrt e @nf YKy Gpunting the
!‘ﬁ e F3HitIe8N P LRLAS rYs\é@ W ihat b Fn'f'l%r Ylﬁelgmdy@gmf icantly

(i1 or each entity | ing said selected group of

entantaménatentihe walfer if theemoler Ghet |lsequrwmlagHe -cleaning. For

factorswith. t ecorre ndi ng ob ectlve netri

{ ABS GRS, bonycleSe il 67 BRAGNDH SRk FiAdn T Sarticing op the
edhRlcedf é W@fé?' rﬂé?bet%B dr@e@@ﬂ%bgnﬁtﬁb@ﬁtgﬁey than those on the
function; (iii) setting the werghting function as

a sx.wfamereftfresh wafetrhé\qcetemgb'ylrba preferredternpodimeiti tesinner

| T e Bl IR 15 bR Claac B Y BorfdrhinBiths el B wiping

asgieh nithe bum $uedn, |f6|ﬁ§)‘(ambﬁa @blutidnsthat éomprisesmasdi thgn 10%
a futures contract; a bond; mut ual fund; a hed

f unitiic acid unareprafaraly aaﬂue&%qwﬁgfea@qdamng W lelgamqre water;
L

ohdreqireferabgtperforimed todtistedaine the gaindhitngionhef tbettratrwfer tank
the data including data re arding at | east one

r laachiB; Step N fresh: wafgr isimmgesad indylise; ptlrf%ﬁf@tahcontamed
S3h&fe _tr%ﬂ%?ﬁ%ﬁk Shlees 'anﬂeéneﬁfée%sb %Qﬁt?ngf] §urfz§’c’fé’fr)1érttlcles)
margi n; operating nmargin al ned ear ni ear ni
pefPastHastaesbive indicdtadhatibeldrarsferctant] may ﬁttréase the particle
|an book val ue adjusted for .re nt .cost;
Gy o BB FadMRsa gt AR SHTRSe BY  BeiRLf 1000-
as@ﬁ(ﬁ AS 306k dhe tﬁa?w%‘?élstenkris PREFERASy éﬁééte%neﬁ' pYRst to step 128,
assets; property; plant; equi pnent;
r ecmsa:cmaerﬁurﬂm belowt Likewise; the qambat ¢<mnt\m1 the syfrfaces of the

?Isvgﬁqq itqotgabl o 't\ﬁ&ﬁlxhu rg{gglrp'eg%'&laétg'@gqs @pﬁg}]{mdé Hdl'similar

f@@anlﬁ%@f% WipiRg %Mdﬂ(ﬁan@ﬂkm@ @98heteqarediereitice the
and tax (E ; earnrngs before interest, taxes,

di metfélmsontaﬁwﬁaim@f thateloptrodmpsssnblyaccount s

DPREF 438 51308 Brathee S IeHigtalfhispbies acono
f aeﬂtd)f Nsew fithedwa-pudg elateo percatz ngo\bSI ég&ihensaioasross sectional
bu i nventory system stock offer

| .\qewmfteyﬂx%m@r Mﬁeaseof qrhslepﬁeeﬁ@ssemm e z\aher&'n Hie
eqiak : Siéfc?qafs' ABuRfe cﬁ?’r?% hiture 2081 @ﬁez 3hi sHdws a
of "I'nter es o capi I'zat|on revenue; capit

S pEardpectivecdsew, ofdbmﬁxhsatﬂ&&summmlmyﬁm electrode ra;ssembly 300

"3 GRS 58 Shamaarcemardsd s%mdlic dads atedan giew ke region B

caﬁlmel RAALA %Usfe;fm RASiRG 88| 20 F@ Izetprerérgmyrfevmea%f
cash f1 oW, and/ or future val ue of expected cash

| Oflefn ®| (nobytetrafiroreathytines rand mhleldeygt t@andlemﬁ@cpn 202 and a

B R e e T o

apIgy &) WS codeYedarig atwiper LO6CRRARN! daking wagingf 1 wetted with
assets including one or nore tradi ng assets, the

t relermigg Iselitiono ipthiscase iopsepyl @legiishr Ahenaralaidf Hoe wiper
a data retrieval subsystemoperative to retrieve the
data; a tradi ng accounts nanagenent subsystem

operative to receive one or nore data indicative of

i nvest nent anounts fromone or nore investors; a

pur chasl ng subsystem oper atlve to permt pur chasl ng of

o o o S Y e .



enbodi nent," "various enbodi nents,"” etc., may indicate
that the enbodi nent(s) of the invention so described

woreaesitzicBude a particul ar feature, structure oPCT/US2008/003969
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characteristic, but not every enbodi nent necessarily

i ncludes the particular feature, structure, or
characteristic. Further, repeated use of the phrase

"in one enbodinent," or "in an exenplary enbodi nent,"'"
do not necessarily refer to the sane enbodi nent,

al tobb2@h ptdfeyabipoldsdha handlerpottionf 202 and mgplies an upward

Rorral 0 consh e mmiardBoind iRt sHbcaeH aliiping tool 200
usgth tHd dolAWaRY Pfcihﬁ‘?ﬂ%&éﬁ %aﬁfaks%tf tﬁ@ga%%trbaé@ss@h@om@bo.

i nt ended as synonyns for each other. ther, in
pafurihoar, tire fxtboel20@ may, bé cotated tedig g/ cleaniged to

o022y As St PIGE BoaRegRE ap: it ek 2Ry Sied to the
" (@QEPIr64E a88YmMBRASV0 be aned, FBE @ stLRTEDASe 8Ae€ thige or more
di rect physical "or electrical contact. However,

" suppeirén menalyersl tbat swpport the eleaiode agsembbl 3g@ above a

ool bBpth 56 PR HoFAFALEIf shthylpes of e
O&eflrod®BSsEMBIIPBGY 16 BaRudingRINt Thefop/af éauissepysurtihgmyember
enbodi nents, including but not limted to a tradin

SyRelaTmbl s a6lamgn sgueeine leatpgn @AM AR Teals and which
| e e G Re, Sy b tor! STBEPGIT e SuidFiha Abmbers.
stTHegeppartingrmambdkysasd dastene prefenay caatedwithendier made

i npl enented on, with, or in relation to @ conputing .
deiPe] ghemisady é§§§§a@§ﬂat68ﬁlpl§t’§? @§;]]-95W&/@OW%% is Ch%mlcally

C%g}%ﬁlérﬁ%iaqn;gfs device(s). | 0133 1 The conputer, in an
exenplary enbodi nent, may conpri se one or nore central
pr[002s}i Mheueletsod€BEs¢mbly B0 ¢icss sboth, thethadkingasnemeber and the
coupled to a bus. .Th rocessor . access, mai.n
_neﬂ@w SHIAGH TS ues)e;w@theéﬂampa} gﬁﬁ{mﬁﬂ%@u\eﬂ%ﬂ e yper 206
| n@%%%%%gh’épéclté@o ENESY BARIK SiePhoR:f q(uﬁfl% i.ebutthesd is any

limt a network interface card or a nodem
f ovisibtecresidueoom theewirari206ThEhe opprater mayyrepeabwiring the

= slBr Ok AsSer BRIt P SRR i torlbr BB gy Eondt e
| NBERIR NG viBible Pedidi@onl thBIipd. tThe repdatdd wipmgaet uniyt

or other storage nmedium Exenplary disk storage units.
neigdunes thiesuiate ppughness| byl alsg reduces siitpre ¢entamination to a

st or [ ce . | S pti cal

St VB8 Bl ENBRE M EBrodsg mad iftdes e e
(jOBlzb) drih\step 018 atooermnes patitisies(thd) may bk gappéd in the holes or
versatile disk (DvVD), and/or a magneto opti cal d?vi ce.
ArAnevliats RaddItss o Hesirpcmanseynatals Riabgd it ulfra-pure water
r I ' r i [ '
B e
e. the rol&DoRGEs oatléisopy cleask tid leoles of igasoudiets Epreany particles

| |, th i sk st it i . )
PR 01 B PO LRGBS AR e AL B e BN PraFess is
eherdratid @o-%-@r@gf? g:nm tRE fRIShPRESBLEES takest s3But HFEmiHRKS.

r
storage unit nma so store docunents of a database
( durisg tvanproceise of dophingrtheewjedtrade agsermblytinstep 118 the ultra-

subsyst ens and, di sk st orage uni I8, hus, S, may

o RIEAEER pEReee e s oot dhe YlsBulE svslelf iista
demietRpaPEa fitsr. RPUsudtotaddsTihe Fedistivitg dfed oitralparswater is
nouse or ot her 50|nt|ng/select|on devi ce. J0134

I n
t hngage@shduring tushing spghat %@rﬁﬂﬂt@mlw@@rlaﬁelﬁed% feeycled
and "conputer readable nedium nmay be used to
generally refer to storage nedj@ such as, e.g., but
not limted to, a renovable storage drive, or a hard
disk installed in hard disk drive, etc. These conputer
program products may provide software to the conputer

. o - e a o



of entities. Market sectors and correspondi ng indices
may then be identified and generated using the

waoysazrse data. 10 143 ) In slightly nore detBgT/PS208/003969

10

15

20

25

30

i ndex 110 may be generated and/or stored by, for

exanpl e, normalizing entity data for a particul ar
non- mar ket capitalization nmetric in block 204. The
normal i zed entity data may be used to generate a

wei ghting function, in block 206, describing the

casitraipuné warteofs manitoredt ilhya preferréd embestimeetttbe aliswable limit
defined by the nmetric, .in an exenp| enbodi ment .

| RIGRS I RUIE watdsiou B RtcHE TP Bt Hlpwing the step of
F ynehif e elBLR6 e 288emBbRe thY Efégrﬁ%dgaéés%ﬁfbl &Y BEblow-dried
2?@& éﬁg%eﬁﬁgéx %%% g?nggﬁerate , accord |ngﬁt3g}

exeitipNaroy oledrediyraintandithd éxicknessesyofiibe wompanents af the

the business secto efined by the netri r to greate
- SJBEGUA FoemOp (randRaPosHPEUTemGel dne piBgades SIET3rS
enhé és@r%dwa%@eﬂnﬁmervvf?éthenmée@orﬁﬁéﬁeﬁ@ aen@@%&rddéeassembny
|ndex | 0144 For exanple, in an exenpl ary enbodi nent
a cenforon ta prastuet spacificalipns inatepgiz0al Thex, ithe pieeasstrreceeds
rtfoli 2of financial objects may include, e.g.,
ﬁ%??ﬁg dat a about various financial objects;

SG[bQBO] Ngn 8ty P22, Ok diectros assehblgds sobked e alt@-pte water
i ndex of financi al obj ects; and/or weighting each of

t HoNdRiBag inANfinAeHiellof e Wirasoris bath &jlqosenHbeinatisies
oo he SRRt o R A o Suhes oyl

t hﬂtra@cbrﬂblblaﬂgISM)/meinflml@taV\@ughtaeraadléssosteel suitiskeintedduces
t he %‘Ir p of financial objects, and wei ghti n3 based on
f ABERIE GUHaminas inigrtke UltEarpHie valel GKainggdherein during

a i
USR8 G g g e
t Irtmtk; randthefetyi hmavtwmtle thejirtoaductan ofmoetalie owitghtinangs, the

ot Umuis WaBES Grtainadin o inas; BEF orBE SluRs i bsToherein
e’iﬁgﬁ’r'\ r IRl N8 bEornhédl bfsﬁmatt@rwlas@érpég pb)&lé@hyléne % high-

commcﬁety type;” a futures contract type; a
a dansitgrpojyethpleneawhichualresigtant ty peid @ndwdalesmon@f

, f f f ded .
o Ry e R RGeS S D Sk S5l Plapgo whve
Otlﬁﬁﬁer@,@ﬂtlfﬁ thrélPQFe Aatau ”Fh@élef:tr@éé@s@énﬂw AtdySbe fibved up
nanme a few act, any tyges of fi nanci al

olgnstdews yathin trwu&r@@@@lcd?ﬂihatg paltrRsenia Clagnimgin order to

“ﬁi&ﬁ?ﬁﬁpggfﬂ%g‘%g%m& s T &G M}glo‘f%ﬂo%@}da%%&‘hlectrode

nega rve weighting on an

V3ol dersistusedtodushendise élec@’@JdQCaSSenitﬂMGtheﬂmwrdhm@ the
to exempl ary enbodi nents of the present invention,

t he
i ntsasenic demning dhakiaghPe AOldRS isiPEnclgANed RsY it Ehe ultrasonic
R fop TR OARE AP 314 B RGN A 46 soon
r dbatkampley satutiomdbat gomgrisss &ssitharl10.% Titacfacid moor
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price or market capitalization-based indices, and may
do so with less volatility. | 0157 The exenpl ary

woreiokozli2&Ry create a new class of stock nmarketPCHUBME$003969
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and i ndex funds that may be inplenmented on, e.g., but

not limted to, a conputing device or a processor, or

as a conputer software or hardware, or as an

algorithm This new class of stock market indices my
base its weightings on the accounting data of the
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instrunments, or currency and rel ated debt instrunents,
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Estate Investnent Trusts. Each index nay be based on
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| 0168] In an exenplary enbodi ment, an index of the
| argest 1,000 U. S. equities, weighted by accounting

wa@l2108/12128% overl ap an i ndex of the |argest 1, OBOI/USZ08/003969
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capitalization- weighted conpani es by approximtely

80% The 20% of non-overl appi ng conpani es may drive

the 2.0%increase in return of an accounting data

based i ndex such as, e.g., but not limted to,
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or other financial object. In another exenplary
enbodi ment, wei ghtings may vary depending on the

weowat2sdr sovereign of origin or the industrBCEEE2008/003969
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of the stock or other financial object. In another

exenpl ary enbodi nent, wei ghtings nmay vary based on

ot her factors, such as, e.g., but not limted to,

types of assets, industry sectors, geographic sectors,
countries, sizes of conpanies, profitability of
canppiexhibit colouctiange. rEwrinere tryeaeetid acidbyay fernt oompiex ions
etc, |0179| An accounti data based index n be .
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determ ne the selected group of entities by: (a)
conparing the selection relevance factors for the

we@piostizie8] (b) ranking the entities based on tPEI/US2008/003969

10

15

20

25

30

conparison; and/or (c) selecting a predeterm ned
nunber of the entities having highest rankings to be
the selected group of entities. |0193] According to an
exenpl ary enbodi nent, the weighting function
generating subsystem may be operative to: (i) for each
erthetsyrfiaces ofitingelettrodelasseablgmaybeferaoved Icesroduce a
aSSI percent age fact to each of ralit
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Stlhéﬁé&w i bb PYEICRIAEIADBI such as RAFL(r)
i nnovati'on. The RAFI(r) U S. 1000 portfolio is
designed to outperformtraditional capitalizationbased
I ndexes By going long in stocks that have greater
weight in the RAFI(r) U S. 100G portfolio relative to
a traditional index, such as the Russell 1000 and
short in the stocks that are underweight in the
RAFI(r) U S 1000 relatlve to the Russell 1000 the
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| 021 11 An exenplary portfolio of financial objects
for fixed incone financial objects may include, for

we@x@splies? i nvest nent - gr ade cor porate bonds. ThRCT/US2008/003969
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exenpl ary portfolio may be an investnent-grade

corporate bond portfolio. The investnent-grade

corporate bonds in an exenplary investnent-grade

corporate bond portfolio nay be selected in a manner
simlar to the nethod described herein for selecting
hi[gb44] elln stegnti32, thetadectt@lrassembiyds wipad wathdsopropyl alcohol
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cor porat e bonds i ssued privat el ésor errp%%)a/ee owned
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i nvest ment - grade corporate bond portfolio nay be
conpared to, e.g., a published benchmark for

|nvestnent grade corporate bonds a
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to high-yield bonds in the sane manner as descri bed
herein for the exenplary investnent-grade corporate

wheord/1piast fol i 0. | 0225] As seen in Tabl es 4 anBICBUS1008003969
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exenpl ary high-yield bond portfolio may outperformthe
capitalization-weighted MERRILL LYNCH(r) U. S. Hi gh

Yield Master Il (BB-B) Index by 174 basis points per

year, and the benchmark by 175 basis points per year.

From Tabl e 6, conparing between the exenplary

hi gseyitsy s Wipsdl with iSopropylaaicotidiend ultra-pure water as in step 132.

o R SBuinece PRuSCE RS SRBRAN A T HsBeRaT InSERa34. In step
COfORRL @ é?:‘?r'bqje %ﬁﬁ%ﬁ CIEB éd”i‘?‘é b.r?t é’é’c‘ﬁm&‘%aﬁpﬁ in step 122.

noi sé in |gh
| rime'stemrﬂﬁﬁgtmdshccm‘r manealsb@npedrmth(empicasmmw aRavestep 124 so
ricing.error. For the e

S5 YR BB Sh  , OR| Htckoce
dynajié@AsBI fHe &BMtrM hséé‘r‘hﬁfﬂ% flusRed difradit@-pure water as in

attribution on duration may "hurt performance by 38
be&!ea 1381 nihen, Tie peacegstpres@edsiteesteny! Goacr ease returns

Q0BT 15 SRR npBiods SSRTbh AG P B FRN: Bas or

e@@@rh@wahl psskt ehidubhrele 1 pen ghslfilter. aExcrernm ¢sltdken not to
the capitalizationweighted portfolio of hig ﬁ%eld

bdﬁdsh thebizey-dred Silivenisuieser e fnliguéng éFGgRﬁ?r ereby obviating
BB OB AR AREN leh, TB D AR St

sefeahithy efedtetlel agsembly diblei slectrod@asserablyl is, ba’kédbasa wacuum
poi nt's of qut per formance. And for _energing market

t I@’%‘oﬁ‘t (ZRS0 pﬁ@fyrab'y a5PHhB dIONTS| BRring hgl Sepeistiostools
t
TR St o bH BB P SEA Abi A TRY VBt
d unaeni) osucinals Teddn? bamd;r platesyase positipaed |beé\h/9en Itime ahectrode

£ rRSSEIRY @pAdhs oveh de webaurh hal diReh bo e Buean fe
M&réc?@aQ@éhBWpégir%é@erann%‘HWMfs VrEPSIREBd M SRerSHY Y

se ection odi nent, the outperformance of the
f Looamittadioni ofdbe etedtiodenas seintaly duedortbe yeadnier wall is
eéﬁ‘l‘gai ned away byexposure to risk factors, but rather

m superior security selection and to the
eX{bemq t @Ibs@qabnn@ystebasszatm@b%ctr@w aé@eﬁfmy i @referably
gener al | ynam c manner. Emergi ng Market Bonds | 0227]
Anosmte@i@ ﬁpsqu/thpbthq eleciode assAEmY 6PnigpMsde sontamination

I
flgg?gﬁg @sﬁ%}nﬁ% Rg?&%@ﬁ)&\i ﬁréélgﬁl:é Wﬁ? er?mr , for example,
pcsrdrfaa;lel gariielg dotingBs enedslirad byafdresxapopld, aamml%l Sarack
rocedure as descri bed herein, but w

simla W I

d ear@p@fﬁemw@ntw FecTipgiBedLvBimpHfe CAIlL). Also, if
5451, Ol S BHRS BBt B BRE y iurace

usredghnemIsmﬂacem@ne@snﬁrtketwmmsdssnm@yndmtwetyt@bupled

% I%'a&‘{@é@” s EPeRHOGTb A Baa: P AIspholgay Using scanning
6@%16%%@6&!@%nd°bl'acﬂ%‘il%oﬁ' FHERAR P etcFERSPth Efhay be
or netrics may be conputed as snoothed five-year
aveeagured. |Ihther etacirote assembiecaenfoenete ﬁentae;nmatag@ur e

SR RPoR B ToK e a0 Gut sl B8 n daREho°

eX@ERh bW ggggmgg pMEgeket bond portfol io may be
constructed by substituting face value of debt for the

reserves netric. Each country that issues an energing
mar ket bond may be given a wei ght on each data

el ement, neasure and/or netricproportional to its
representation, and, e.g., a five-year average may be
computed for these weights. A country's aggregate

\NEI ght ~may be aSSI gned to, e.g., but not be Ilmted

o o " o



yi el d bond i ndex Table 8. Re ression Results 1997-
June 2006 METHODOLOGY FOR CLEANI NG OF SURFACE METAL

WE@ANSAM28ATI ON FROM ELECTRCDE ASSEMBLI ES BACKGROUNE2008/003969
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[0001] In capacitively coupled plasma (CCP) reactors

or chanbers, integrated circuits are fornmed froma

waf er or substrate over which are forned patterned

m croel ectronics layers. In the processing of the
substrate, plasma is generated between upper and | ower

el [0048D d Eheanpkeratdreprefarpblyyeeansqgldegoduting ipenfermantaef the

??é%é%%?bq?b SSRASAIYAERS Habe 8 ol Anided. 150, 81d 156 for
PRI eifClbio/Rldchods 4Rkt paREhaRbgHidelectrode

ours are run usi'ng the el ectrodes
deaﬂsenmly)foeween e stepsmoctbat teucertaminatiarhtiogethei mands of the

oAl 48 Penbed. Al WHETAVRE RPRESEHY < e Grarplagmey put on
SiidvrgRovels thifefMAddnesiama nT@ 65 pahf&%segéﬁer%tétﬁ ﬁﬂorf\é’ 5teb from

systematic and effective methodol ogy to clean
elhaing traosfeirad ieslhseqsent alepsr dfg'mwstype@ of btﬁvet materials

e g nedrE AT i Bl SR AE 0B Sices
| nesolks ABRPEN MWdictivelOCOASIEdi Rlaskiiadss @rpe@trearmtng(lan MS)
el ectrode assenbly for generating plasma in

c raﬂﬂbws 0O %Qﬂ@pla%gmﬁﬁexﬁ%%éms ol nczibwnxlmcwfée (PVC)
I
42 ihERdGCRRE B! ook IBAARLI S o oG] e fass-100 nitrite
nfgld?@e“ls cmmhelwaww@rmm@mvegva& d:dsntactbldl witlaatidlic solution and
solution an inner liner of a bath and a conponent used

t dhe liepdHRg eROWIte of Mmsiallia Siumenty ‘?rh”ten%'oﬁﬁ NergrBeasyred.
t i [ r
nf"ﬁ%”té%'é%ﬁ@ SeS el 5 TaRRE bBH, WERD HaRR S tatitn the
t rm(cppbenloéandnilrm andmlctkendhem‘lastshb’l1b51PIVQ|gI0vgastgmerated less

S G TR B PO s LA
V"%ﬁrﬁﬂaﬁ%&@%?@' pBHbfh&d th 8eRirRice ﬁ?é‘@ﬁed:t@rtﬁrultlréfﬂ)%"re Water and

the bath; renoving the el ectrode assenbly fromt
pnsow‘oeah@domlrm thei feemation o enatatiin el@mantSenBaseq;on the

nants silicon surface by contacti
© RES SR B PrelrreR e RoRimb s AnccHesARE v S Se i futer
hyfiswdd, wHdreacihd. inhét §lovedarél cladgetgenitnk @o@@lamtreé outer
The el ectrode assenmbly conprises a shower head
elgé@ve&aar@ RY( gigves.fpuesample, slasgal 1duPMé: glovesodsy depicted in
90, < TR hagd) ] A5l 1 BRI 58 0BRg ool

plmTBTG agolledirex tphtat of thee QIo&SﬁEwﬂ'K@@E@Obdmﬂl@rcdnnng wiping,
surface, the nmethod conprising e-cleaning wt
niRreferablyjonly HTQJPP%'H"&PWW‘RNP%" &@GOYQ)’ "Eﬂ)@ﬂec \O@rﬁ%rfﬁ?e 204 of
el on surface faces
dgﬁ%v\wéggs tmgggé@tsngﬂég v{ﬂiﬁ?%m%@l éﬁu cﬁjtl on conpri ses

| ess than 10%nnitric acid; placing the el ectrode
assenbly on the fixture such that the silicon surface
faces downward; and renovi ng contam nants fromthe
downward facing silicon surface by contacting the
silicon surface with acidic solution conprising
hydrofluoric acid, nitric acid, acetic acid, and

wat er. BRI EF DESCRI PTI ON OF THE DRAW NGS [0004] FIG 1
shows a flow chart illustrating exenplary steps to

cl ean an el ectrode in accordance with one enbodi nent.
[0005] FIG 2 shows a schematic cross sectional view
of a fixture for wiping an el ectrode assenbly in
accordance wi th anot her enbodi nent. [0006] FIG 3A
shows a perspective view of thg fixture in FIG 2.
[0007] FIG 3B shows an enl arged cross sectional view
of region Bin FIG 3A [0008] FIG 4 shows a

scherratl C cross sectl onal d| agram of an appl | ance for

o g, o o S o o -



formati ons that selectively protect the underlying
surface frometching. Once needle-like formati ons are

wo eoosaeli28pol ynmer deposits then form preferenti BET/YS2908/003969

10

15

20

25

30

35

the needl e tips, thereby accelerating the

m cr o- maski ng nmechani sm and bl ack silicon propagation
during the main etching step for successive
substrates. The non-uni form anisotropic etching of
the m cro-nmasked surface region(s) results in the
formati on of closely-spaced,Tadedl e-1i ke or rod-1ike
features on the surface. These features can prevent

! !I%I_Bﬁrefn"t om ][ef I ecpvw%rbr/@m Nhﬁlteg@%él etadsLg00NSs frrgfn -¢B&nroom
silicon surface, caus 0se I QA GNHgh O
bl ack appearance &gne needlga) g§ BEr tho)

i ke features

t)&ur cal- ADC a— tr—of uuut g mto—apput
r eve ater | and a?&
ofC«”r"F'b'm 8Lt 10 g@%@@ about: g@b 8P0014] |2t "?@61
urferonmigm €M or bfakk silicorlto fornra t he
plGebalt G@osed surP@ce becat8@ bl ack Silicon increases
tr@nmneﬁﬂﬁwexposeﬂ5&urface §b@a of the&lfodified60
surdraffee) Wien t he1l@3@ ent of 620@ bl ack*silicon bécones

exqwasn\yei)(i.e., ¢5@ area(sx50f the me8ified surf7ace
regh ﬁ§§m Pr gogrensi ons20000¢ he featgres reag@dpem
uq@s bﬁéﬁuﬁrhﬁzﬁli50the bl agkgsi | i conxcan cause +a
v rhgé ing plag propecyphes, resuylging
aagéo e shi f Cbnsequ Q y, t he gasna etgﬁbﬁg
W%% I”ft fr%% fer t fer anié r across| OOO
ce dur |ngle er pro i ng of
batitniyn (i ers i P¥he proc g cha éé For
edReléD) it has bb®R0Pound 8RO he efdROrate oﬂOQ

senm conductor substrate can bhe significantly | ower at
t he surface regi ons of the seni conduct or substrate

to.th f the .electrod
wiPRRGLT LEEVES: VBioy RS ol Elraredmbars YerF et o
S '&Tefmrﬁéﬂhebp@ﬁﬁﬁfrﬁ@ﬂﬁeph tethLHoRadre aha faplit etruefure. In
bllack silicon. [0015] In addition to black silicon,

t Hbe pests aacke wiperauas wetigskwitls isepremalabenhedl ulirarpirerwalgr, or

neiageodibn R A RS AFaRRheS per@telidr feiygrs

plvﬁpﬁﬁtcdrrreebaregme amduhys sfanetiliic eleawritons thbaVet@eItarea
in t he processing of sem conductor substrates.

" e d| eitains r@ﬁwrrgtaor twp wipersovaliad vatrede %qrvr% eThe
AR08 iy BERERIoA T SN bEARIAPIY. s mor
aqesistarithe the dt:laircoéoluhen Stheﬁaazﬂon-léwanrosmamme,r Based on the

pl asma- exposed surface may have pits, which
déS{SH't%f'n BoxrelrTan embosiraEnicleanos W@r%g%m&ﬁ% dags-100
%‘&?: Sta hé éérﬁ@b#yw%%r%dm&?{ureﬂqﬁy VWR LabShop (BataVia,
nmor pho oglca 'y nodi urtface results in a process
sHLj, twhish iane nfredecablnitiéd ipohyeistei witlt sealefoaigsls amd lawgpdered,
pl asma _processi ng, the upper electrode assenbly is
cdﬁ?éﬁﬁﬁated by metal lic conmponents. The nbst conmon

Mqbek1] OVhild1aridlis Bmblodiheh KAV E6R HEsEMBEM i8ab iben
speci fications include Al, Ca, My, Na, and K Al so,

t hinderstoeddhakyanasionsiang miodificatiens siaynba sesgried-to agwill be

e

t heniyitse sKigped or hepeaenh @i waldtibnsrmid merdﬁld;efrane are to be
Al so, the netallic conponents are diffused into and

t Hansisierad yathin die purview asdscoped therglaimstapnanged hereto.
conponents can flake-off onto the substrate during
substrate transport or plasnma processing thereby to
contam nate the substrate. [0QL/] To renove the bl ack
silicon, pits, surface roughness, and netallic

contami nation, the electrode assenbly is taken out of
the chanber and cIeaned Alternatlvely, the cl eani ng

o o o - .




show significant netallic contam nation conpared to
those wiped in a cleanroom (e.g., the anount of

W@ kwsme281 and zi nc may show an order of nmagni t RGEUS2008/003969
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di fference). As such, in a preferred enbodi nent, steps

112-132 are perforned in a cleanroom preferably a

cl ass-100 or higher cleanroom [0024] The particle

anal ysis preferably al so includes contam nation

nmeasurenents of the gas, such as N2 or clean-dry-air,

USAHHATIIS D AMMERISi ng process in step 160, descri bed

further below. A fresh wafer is blowdried for a preset

time interval, preferably 15 mnutes, and the surface

parti cl

part ol AhoA TuRICARHE) BcTBASUEChBY O ginersing

peldsmaen avplasma cgmnlﬁen ¢ampfising fa plaemiangxpdsedgeikcon surface,

Ba%éed Bast anal yses, in a preferred enbodi nent, a
?'ﬂ?ﬁ'@ SOMRASIG s used. [0025] The particle

anal ysi p‘repéléérﬁhg%m ﬁl’ﬂ*‘d 586 dohidHiSs lrffﬁ,"l‘sfl%ék BHa bath and a

contamnation | evels of the various tool s/solutions

ummonetm@sadtto(sueaan@gh@etmﬁ@siesaasmrmmm theobatdl, wherein the

dent f t t' b, 1. | s/ sol ut
+ aVide aeis BL B teip ToRd RS W PO Al 4081 hener
liner ofuspadifg thessietttodbbsernbly withiihnbe eeicleffedihner liner
FIG 2, described below, the fixture 208 of FIG 3A
dexfdhe bath yeingthe @rﬁ@-cﬁﬁﬂ%@orﬁﬁon%@pr opyl al cohol,
i di t
teps ivtly B eB0fole HPe P [P Bafine B sssembiy

| VAgH ultiaRBuireovateh €ontdines within that pre-clebnes innveaflieier io$ the bath;
imersed in ultra-pure water in the |iner, dried,

anal yzd@meying tha elggtrode assembbeiramy hedirescleanad inriet lner of
anak Y3 wthat the inner liner may significantly
contam nate the wafer if the inner liner is used

Wi t houtremcmmg eamtangnafsrfromshasdiepn parfacel by cantacsngthe

al um num nesiumparticles. on the surface of a .
e oM 5 WA SG IR PaILBPT QG ISR PRATGRLI i Rl FWgE acic
oy e ’aﬁ]g]e\gg{erfresh wafer. Accordingly, in a

enbo

preferre I'ment, the inner liner of the
ul t r asomhereirathe élecpode cssambly bymprisés arsheyvarhead eéggirode

h |tr|c Cld sol ution, for exanple,
Jﬁmiﬂ pﬂl’éﬁ Pess than 10%nnitric acid,
nor e preferably about 2%nitric acid; rinsing with

ultra-pure water; 8 with i so&r opyl al cohol ; and
rinsing. viihehmﬁal’tm(hob fedmuhitwinere) bathteosarisgsean ultrasonic

P! BB e P QS PLE TG A0SO LRI BR: Slsemby

I Swith RIS ard Watdr icoatdine e withirethecoriet cleardd inmérhimer of the
transfer tank, dried, and anal yzed by counting the

suttragenigath.cl es). Past test results indicate that

the transfer tank may increase the particle count of

al um num and magnesi um on a wafer surface by a factor

of 10008. RiDMhetisd accdrding® Craimst, evhdreinkthiesinner liner of the

preferably pre-cleaned prior to step 128, descri bed

f (pathepnpYisss PalyatByiese, the particle count on the

surfaces of the w ping tool 200 and the fixture 208

may be neasured to conclude that simlar pre-cleaning

of the WTﬁimmetthmj acor dingitd Claimre vﬂmeirstheecmmp@@emtwsed to

reduce t c_cont nat i the el ectrode
Lsheng e Fecdiodera SRR 1R e Rlindharbpfoh “assent y

|§,mt§@gﬂ%ﬁdétmﬂ@,pé opyl al cohol and rinsed with

ul'tra-pure water. FIG 2 shows a schematic cross

sectional view of a fixture for wiping of an el ectrode

assenbly 300, wherein the electrode assenbly 300 is

mounted on the fixture 208. Flfg 3A shows a

perspective view of the fixture 208 supporting the

el ectrode assenbly 300 and FIG 3B shows an enl arged

schematl C Cross sectl on view of t he reg| on B in FIG

'Y 'Y e M | SN 1 o~ Y



i ncorporated by reference in its entirety. The
cl eaning wth acidic solution conprising hydrofluoric

wa@ediod/12n8tric acid, acetic acid and water prefBCHDE2008/003969
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does not cause silicon surface norphol ogi cal damage,

such as pitting or surface roughness, or silicon

surface col or change, which reflects surface
non-cl eanl i ness as well as oxidation state changes.

[0032] Wth regard to the hydrofluoric acid and nitric

aci d caprentethad acterday @Iadml Ytvhereint the preecteaaing with
reaction, of sol uti on of or ac nd nitri.c .
anoan sehdodiaanteas e wite the gitic 3gif pSliliof. Aindifig with
4H S Hol T I r

r alime%?f& ﬁ%\?tgflvﬁo@ygv chlﬂg%i sp*low é)lﬂeé}?joﬂ?§|2@ Vg‘w fftra-pure

r egater.on constant of hydrofluoric acid. After

treatment with a solution containing hydrofluoric

acid, infrared spectroscopy analysis may reveal that

the silgCcib FEHAGE BctSrdity Ry ERiMY1, SuttherSEdtRprising cdinticting the

[0034] While not wi shing to be bound by theory, it is
beliliconestirfane with at Wiges wetiedgvigh lss:inrm)dralcﬁth&@r gpaking the

et Bho B b b fy PO S RrRb Atafk T cor
is oxidized by nitric acid, foll owed by dlssolutlon of

the oxidized silicon by hydrofluorlc acid. In an
aci di ¢ &oThe methed escerdingdacleberf. fufthecqmprising pre-cleaning

hy, t
T e b8t fon tePR dohainl (R ichhoBl 2Bl winerein the
5@Ec ddid sokitiogl comprisesviebs ehars 10¥amigct @cidsti ¢ of a

di ffusion-controlled process, illustrated by the fact

that the etch rates of different silicon nmaterials are
essent iglpe Hé?h&?ggc&ﬁl I CRITAST vf}t?éreﬁﬂé?]ntbetmg the silicon
contras In an acidic solution w't

c surfacenith anided scbiyticrmtbumnseswonbactmgdhd|sﬂlfoenefrurface with a
activation energies bserved. At high tenperatures
tH’é'pﬁciNegt&fjl‘%'ﬁ’ &We a'clsso ¥4 kcal /mol and at | ow
tenperatures the activation energy is approximately 20

kcal /nol . These values are characteristic of a .
sur f aced.clhm meithediapeadigsto CMiS:WVTGR)’pEn@n operator wearing a

concen ti.an of the sili 1. CF ri

COBSE BALIAR, el BBuBiAr S Reni EPlsflel 6P PR, G e
t heglic®IrCd PR @SSlasd- @OB%M@nme vaexte;ﬂ with the acidic
solution used in step 124 preferably contains a | ow

cafdéifn-ati on of hydrofluoric acid, in order to avoid

etch rate dependency on dopant concentration, crystal
orientation, during the cleaning of the silicon

sur f ace10.The: aeititbd ascdrdingoio (Dlaerhe‘r dbitiyeretarhpsdsiagl flusbing the
isotropically (non-directionall .e., the etch rate
beslagirods a§$% B)’W'é'né'{t%ﬁﬁf’ufenwﬁtqu di rections), as

opposed to etching silicon anisotropically
(unidirectionallly). Wile hydrofluoric acid can

renove thrkheetedihod Hpcmridtrigeha Glaimaot, rfu:rh@ercmmpésin'gd:lsw drying

taI [ tles y ri |d i s not

ortheaiegiiode Srambl, beiRosnakifdrods Posasiydp adtihmoven,
aCérFB pR- éuteaﬁw@ With ﬁitﬁ@%cmﬁé’éluf@r@étcdmééhéd‘tﬁlé%dttb@%é)port the
such for éxanple

l\/teleolaode\lassamblyzn thavacoembover, vdreseinibedutric acid setution
ons, which removed. Nitric acid is
pr%‘?rﬁﬁ@leﬁ?i‘@ %S}%”%ﬁhc 4f%unt that does not cause

col or change of the cleaned silicon surface. [0036]
Accordiggl , acidic solution of hydrofluoric acid and
nitric eaethehpecr dNGle GEdont. duither ¢RPrising:
efficiency of electrode silicon surfaces to neet
dielectric etching process requirenents for small etch
feature sizes of 0.1 mmand | ess. However, as nitric

acid is a strong oxidizer, when a contam nated silicon
surface |s exposed to a solutlon of hydrofluorlc acid

o .



ultra-pure water. Likew se, the w ping tool 200, the
inner liner of the ultrasonic bath, the container for

wWQ e@nd2e8Ti ng the el ectrode assenbly in step 12SGI/Us20M8/003969
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any other tools that may contact with the el ectrode
either directly or indirectly, may be

pre-cl eaned. [ 0044] In step 132, the el ectrode assenbly
is wiped with isopropyl alcohol and ultra-pure water

as in step 116. Subsequently, in steps 134-140, the

el ect r qete-c@lsaminglwith Bltmmaeid -ddlutgireal tarsd nged tutransport the

di fferent sol utijons ultrap e_ ter,. referably at
C eqiredR areebIvas eRaroMAVRP IR The Bt AGURRUEE
9aldraiisditbs STt 04 hiMc é&a andi nut es; 2) hot

ultra-pure water, preferab y at the pressure of 40-50
psi andrarspostirg meaelettrmde@ls$enitbly15l thermressearsyd ik to a

ST 0L 5 Rt R S
4)cdhg’;§rléir|1§ h@dRI v, . nitpiceicrd aeticalcid, mdonassur e of

psi-and tenperature of 1200F and flow rate of
3.5-4.5 GPMfor 15 mnutes. [0045] FIG 4 shows a

st g i T BOERY bR BIneglonrol i o P g,
138, angt eid@anlﬁgvﬂﬁphm*i@écidtdmnﬂﬁpéﬁ\ appRaf@Dttiancbrtiass the

an upper cover 402 that is a generally circular plate

viglecteedaeassernbly<duringsa pewes fsingstep.onheiaie theypiric acid
f 3

o Blch S fBfisg s than Ag% nin BLRE SRMRREaNEHGFine

| sppliapyé cehmpeizek: sol ution, are fed through the pipes

408. The appliance 400 also i ncludes a | ower contain

404 in \Nhl cH1 HBPRl %\terrméﬂ%e@%rmr@ injelt eennegigd 0 at least
cl fand t S

t hr oug t gfjh%ségﬂ%%ﬁgh glt:hrd gﬂgé;%e ﬁﬁ@sfﬂﬁé it

t her eby cIeanmanﬂnmhmhamngnﬂamag&ﬂm¢uDthhdheemmnode
electégge asse 00. The | ower contai ner 404

i iS58 is PIpGe 1 of drain holes 410 through which

the cordsparlspihd {Hé' SleBifbl asSEMbRCSIpBrTEd Pdthkl prettieaned
may be collected and filtered by a’recycling system
Tf@pﬂﬁp‘;ﬂ? aitbesap@pyhglcobopsauiivreanuliraetier wateswwherein the

0 reduce the tential contam natio
|p@mrﬁﬁlé‘*g@s%%wse@6U§@vmeprgsaw' GedBiyotlif Lo e
iahtel$itolgh thE®nBIAIGASK IPTES et furthes vitieréilthe power
[ 6] In steps 142-1 58, sone of the previ ous steps
arfleishingecleans gas dloiemanthsudpers pbe eleptrade gssambly. he
el ectrode assenbly is flushed with ultra-pure water as
in step 118. In step 144, the el ectrode assenbly is
Wi ped wi4.ITHesmethgdy acedrdivigoto @lai ul, wteerginr thevaéetrodes assembly

in step 132. In step 146, the sil'icon surfac(%Ls W ped
WiQOMR{ESESi N §t§!”0)f‘l16hb%@<m91 "aqra'aerltzlastqmﬁrstmﬂe i a gpigon
eg%&&Fﬁﬂp assenbly is flushed as in step 118. In step

e el ectrodeassenbly is wiped with isopropyl
al cohol and ultra-pure water as in step 132. In step

152, th ectr asse r flushed as in .
step 19b- Te welip 350 ol el dde wistEidng Fumihum backing
C“ﬁ@ﬁ%@rbﬁnéﬁsékkfﬂﬁﬁﬁbﬁnﬁéth as in step 122. In step

the silicon surface is wiped with acidic solution
as in step 124 so that the remaining netallic

cont am S ca rnth el ect .
Soop 158 Tk PRl LR Edol GRS RSl ERiRiad Contaminants
U|éré%elédt@d wahethea%rdulp Soriistihlef Alhea, MRS Fe, Zn, Ti,
proceeds to ste [0047] I'n step 160, the

elaétﬂmeblnéQ@@ﬁﬁl'%IepE bl ow-dried with N2 gas or

cl ean-dry-air passed through 0.01 mmgas filter. Extra
care is taken not to touch thejpblowdried silicon
surface in the foll ow ng steps, thereby obviating
contam nation introduced by handling. In step 162, to
further ‘renove mater fron1the electrode assenbly, t he

s ey o Y T o, A NN N



acid resistance cl eanroom w pers manufactured by VR
LabShop (BataVia, IL), which are nade of knitted

w@oiogas2er with seal ed edges and | aunder ed, arBCTES2008/003969
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[ 0051] While various enbodi nents have been descri bed,

it is to be understood that variations and

nodi fi cations may be resorted to as will be apparent

to those skilled in the art. For exanple, sone steps

shown in FIG 1 may be skipped or repeated. Such
variations and nodifications are to be considered

Wit hin urview and scope .the cl ai ns,, appended, ..

her et o. Wﬁ Rgetiog ﬁEE?rp§gptP 8[@%1,}3(@@@5”@ HierRpufipn

| ShrhbiASs 6954501 tha RS bMork! AGHR10 fo 300 87 TBlume
chanber conpri si ng pl asma-"exposed silicon surfatce,

t hetriveadid,darcb ) td R0Pg by pobiroe esetiageid.th nitric acid
solution an inner liner of a bath and a conponent used

to suspend the el ectrode assenbly in the bath, wherein

the nit1g crRCitFR HECARIMPIPCIanaSt viassrelmide difié acid solution
nitric acid; suspending the el ectrode assenbly W thin

t hesegria-tbe paersteaning conmphises @ouhd“haithc asidrand halance water.
pre-cl eaned conponent; soaking the el ectrode assenbly

in or cleaning the electrode assenbly with ultra-pure

wat er cPtEHeRRtNdd Btdordiey © Elamernfadheémesnplisingreafoving
the bath; renoving the el ectrode assenbly fromthe

pridaeh sitiger fiopnthe silignt sefagde bath; and renoving

contam nants fromthe silicon surface by contacting

the silicon surface with acidic solution conprising

hydr of 12@rA matkod formsléaningaam electiodd iassamibty, faxmenerating

wat er, wherein the el ectrode assenbl conprises.ﬁ
SIRABACAG RIPSRR QR BRRASEPHS BB & BIRF - BrPased sificon surface,
oUhL&hSthod: cohisri hod of Caim1l, wherein the bath

conpri ses an trasoni c bath, the nethod conprising

ul t r as qurieecédning lvatmnitric abid sdlettan adisture ssedltp pasition the

AR s bR DRLTt P e PTage s GebfgRrd, wherein

AQREAfki bMcbmpMiRisakss i 1 0nsditrld ag8; of the
bgﬁ%r@ggg¥%£2§hgglféphylene 4. The netﬁgd according to

d ai m Iplagingrtee eledirodecassanebly ansibe fixturewsisintbat e silicon
eIeg%%% e asaenbl Ln_the bath conprises

péﬁ& r4fFe8PYE r?@ﬂ%.S. The nethod according to

G ai m kengi@ contahsinane-febrdank rigwriidrdriatingGilndsurface by
sol ution conprises wiping wth the nitric acid .
salantagding thersdliony surfaceuyvith acislie solwtips comprisiingy hygkafluoric

i SOPL O .¢cohal.. ] [ hsi with ultra-pure water.
o e RGP o R AN T, U e
conprising contacting the silicon surface with a w per
wetted with isopropyl al cohol or soaking the el ectrode
assenbly in isopropyl alcohol contained in a tank. 7 .
The met hod according to Claim6 , further conprising
pre-cleaning with nitric acid solution the tank
containing the isopropyl alcohol, wherein the nitric
acid solution conprises less than 10%nitric acid. 8.
The met hod according to Claim1, wherein contacting
the silicon surface with acidic solution conprises
contacting the silicon surface with a w per wetted
with the acidic solution. 9. The nethod according to
Claim 8, wherein an operator wearing a class-100
nitrile inner glove and a polyvinyl chloride outer

gl ove contacts the silicon surface with a cl ass-100
acid resistant wi per wetted with the acidic solution.
10. The method according to Caim1, further
conprising flushing the el ectrode assenbly with
ultra-pure water. 11. The nethmd according to Caim1l,
further conprising blow drying the el ectrode assenbly,
baki ng the el ectrode assenbly in a vacuum oven, and
pre-cleaning with nitric acid solution a conponent

a o o . Y T 1



