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i ffuse into substrates subsequent ped into the

Fatabases ORI FORAUERIIMYACNYS '@aks%mﬁ%/ wnaqlerpem@tl@?ﬁ wAdional

?r GRS tyeRf Trﬁéﬁéﬁi@ﬂﬁﬁéyﬁbé‘&aﬁwtélﬁé‘ﬂ | eNeliluSiratet ohaksions of
contanmination is treated after a first substrate

% Ry’ . H0gh1. B @nd df shawrageiainceuentseesattingnin & ¢ertain efder.
(R 8RernSRARPSHbAdIPBhsN Betdif ShetBRS ﬁ%%g)ggiﬁﬂ% E&' It Q@ffferent
contam nates the second substrate 0 Segregate
oreersmpdifiedpesmevedr Merepers] siens may, beadisigdite dhe above
%l%?cﬂld'e@tl@%? gﬁé%hlf‘@&nf&% td %lo%gﬁﬁt%e%rﬂﬁﬁdlr%fehgnfﬁﬂﬁer?d
info one a fewreclamation categories an en
operaidns desibsed heesin mMaytassunsaguiestijliytdr edrtaintapeeatoins may be
I ' t1cul .
SRR ARl V5L AL AoRET M B F AL g
‘Pranessinguhit ot by wisirttutéderotesding uitst r@perations ddseribed as being

RSPl 2 et Biniaed Be BRMomREuLE el sftor

service operator or shipped to an outside service
provider. The test substrates are often shipped or
transferred in bulk, that is, hundreds or thousands at
a tinme. The reclamation service operator, upon receipt
of the test substrates, take2 note of any notices
witten on the cassette | abels, renpves the test
substrates fromthe cassettes, visually inspects the
test substrates and sorts them by reclamation
category, again, typically the "copper"”, "netal" or
"nonnetal " categories. The test substrates of each
category are then processed u3|ng a reclanatlon
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in which an identification code is read from each test
substrate by a scanner or other suitable reader, the
woeal7ases on process assigned to that test subBCTAS2006842702
read from a database and the test substrate is placed
joraerselyo bpenationsdescaibed anbethggebiotmed by Basdbeagon Bperator

t.her.bi.n containing additional test
Eﬁ%ﬁfé é%eé;rha sktyg%?g’ ﬁ the sane or simlar
tion e 010 Al so, n which '
ﬁGd ted tgFQ%% %%sytaL e|§n AVreCrysigh I@H'Cﬁ‘é{??eé’%l‘f"% may
lapbedreat the sirfacdesfta supistrgtel Mhessaticets ihalabe drysmlJ@agmﬁted

BerRdr ) o e ERleelyBen ok Fierdrbiret RS SBrsly at the

Fhiestraté euradd, and mwaabrsmdueedl ytdek;ag kauits (OfSR)nerHess efects
substrates stored i nformati on

ERRAEARI ‘f%'P”%Q@herBF HTC'WE@ t'régsﬁhas‘l?&s%“ﬁf@so@ndﬁ&ﬂreiddo as

tiivey ik’ adisk gm@edqsattarmtdfeﬂ rBfePeS as el of 8P Bafern.
may al so be stored in a database for

ﬁ"H%&’%“ec‘/Fa §h§[r Badikejandsisksipierdisiribuied defast patiaras origipatsdrom
EHOBY &g stal Pigot Grow 85d mé%/%eré?ﬂaﬁa@d rom aplﬁ’igﬁ Ef‘ér?*h'Ser‘aﬁ.tré‘gnneal

aut omated systemin wh an identification code Is
PERSGS$ PBﬁ?rSSB?l'rtf%tfa@lﬂ@BW taclitoy a suitabl e reader.
I‘ﬂ@ fd amatj on process assigned to that test

Pt at e cahaiye | Pelaw satofarts seaerabaxamplep of rostal itiosalefect
PRRICAGPfreAtthary Wftbéh"é(‘r‘é 6Q|erv€8 h@ IR r BRAGERR d@?e%ts a5 @

?ssn ned to each test substrate prior to reclai
28t the s praRaEbITONARY types 01 defeTissandsiefeat rpattersns
el at
Soﬁi'gd ‘br%s‘:e‘hﬁ ggjgg%'ﬁ]qﬁg H@%s‘t’l"até %lﬂ’réc% fh‘ege ttr‘eg n’?erﬁg ﬁ*\%:luge a
pgie anneal hept treame@uw@ph may q)rd“eauy ndbtt metud@nnei at moresassist
f t r each
bES0s 16 MBRa BB of g aEs THRRhEH REmeb Ry E M be
hestantially gongiantras anhyt k&tarrmﬂdsm mtaecorﬁmhemi‘aeecbnf Mooreaver,

; ) g _
o AR A S5 RSB B0 BB
Wrttif@”edt &%HQDT eAl Mg urs wisttioatoé traatreatient tnlag alsdase presided.

3 st to reclaimt bstrates

Pﬁ earl [ga%ggo]ei %eaﬁe?%ﬁ t?:ag&]’%sn fpac FF'tsi’eo‘ﬁ @}ﬁ%rates either
merhqzﬂl iog Berizonta asdacmg omapadode prowoéd. fFPa?atfnetHﬁs f el deMbied
f%'h@ﬁﬁ' %bset agda(g controller. The controller has

F% tb 8rsgp PERRIEOY onpri si ng dat a

representative of the identification code for each
test substrate and associ ated data representative of a
crystal lattice defect g ction treatnment. The
controller also has pr‘ogTe lcode to obtain fromthe
dat arbﬁgpts' 18 ME)PL’ 'Tén = est nhc-tr:rl-a stored-test
substrat e dattamﬁteagimmgi - anbntaad ¢ eyt STEARR | oAk
to a$£$Pgn t)9®ach toead t estNzabsHr gie, a cryIoaln 25-50

| at tH-ee_def-é ot ion t agat_ nment lassociated with | pérdoad
st orfgetest g%bm Bredata IE -theqrpadtest S Same
subgicoakel | BBO0T4[15AN ar t1 LémeOf Bpfacturg ot Same
recl @B ng test substrates| used to|test seni/conductor

f abr/iQaf%n| {BBI s| ®The art|@8 of nB&AUfact ur@0 Same

CONUTBVSER Pl ¥ any sode i nprgpgntetHi—a—conrpuger —
reada@gFe nedi um capabl e of | causingja controljler to (SarsI
stor@cfgg"éﬁ’ IH@bas®, a plurSdmety off 20est subsor at e | Same
i denfis$lati-on—data—each—test subdtrate
identification data identifying a particul ar test
substrate of a plurality of test substrates; (b)
select a crystal lattice dePéct reduction treatnent
froma plurality of crystal lattice defect reduction
treatnments, for reclaimng each of said plurality of
test substrates identified by said plurality of test
substrate identification data; and (c) store into the
dat abase, a plurality of test substrate crystal
lattice defect reduct| on treat rrent [ dent|f| cation data

L T Y, 1 o o, N a .. I T L L




(c) assigning each read test substrate a copper
cont ani nant reduction treatnent as a function of the
wa@t@reskorest substrate data for each read testPCT/US2006/042702
substrate. [00018] A nethod of reclaimng substrates
conprises providing a substrate conprising a netallic
contaninant at a first surface concentration | evel.
T0e0&b]bst r at én asothercdspact of thapssentnadition, therdubsira@nt
R J bul k of the s traetodffuetoth ur f ace
feriEeRitorisedd Sadt Roadihftes SnblanliidEe iy ealit
cpoatantieahtabreaseyregatbd Ifraheothbmubs&afélsf fE:a@h e?éd béshﬂgcfstrbtb is
n.a sec ce concentration | eve t he
f’%ﬁ?%??ﬁ'@e@owsfﬂ“waw a@mﬁawreﬁu@waﬁrq?aﬂe?ma ?Lg\cg?n of the
Isaasd tes oubst2BY dhtagbesadhend tdig siibdidte SThE A&RY plurall of test
E tratl on level. The s Fﬁbstrate can be heated

gS camalgo besorted dnip arplrality o S@Wéa‘t"ﬁ%refm?%té%r

ks)abetmé YoF B GralipChia@¥emhdfi RigRBd hiethiie cSHBS AR Redudhiéh
n al so be used to inspect and detect

thod c
q%@%%&ie hese PLACESIQSRIE ﬁpﬂﬁlﬂqt% in t8g spmegray aefardhelattice

QR [HeRfiiatib pFdt@sSeeddcRbEY abRAW NGS [ 00019] These
features, aspects, and advantages of the present

i[gouFT] i On W EhclbRsRiBstatibsfhte B r§u§’ﬁ§s chﬁnﬁcﬁglﬁéﬁhﬂeg

the foll ow ng description, cl ai ns,

MeBMp seRiAmy e aw/ﬁggontmr@ﬁp féwelugmea@@p@( éhemcé@mgm
tidl#hlﬂé’&ﬁfe'té?lfb cdrARINERt cdrt bé §oﬁ r % MR HeREq LB %BP%er with

each of features can d’ In the Tnventi

@éi?é@‘%i@ble ﬁé'tfa%%lt@minﬁtl@mw @vemftgémtebiﬂwapé@tnnbu!ﬁte stored test

@U@é’ﬂeﬁ‘.&%ataad%ﬂ atgbemblrﬂl\ﬁ@ rc‘jta{ao@ehﬁ’ﬁlw q‘?oshcgﬁ g%@%kaﬁé 5RPs

of these features,

dndefoane by aafﬂaféi@hpubﬂ‘tlsat@mlmir@ ctﬁ‘poaltlpe(ahdlanna@ tegatments.
i,.nd. an

Z\)‘%gérr‘g,?%lfﬁ el éal'l:drglw ty Of | {e§t Qutgslrtr% o%@érﬁt%% 2@6 S%ﬁﬂéhty gf

araypleeaah gr Od}D a@bahsuﬂstratesebeaml assotiatedrthengelita (i) a common

ST BfELANERR Sty e e AR
aamlawasmetﬁngntaﬁwlmemoa Isuelheﬁad:h grotipadf read @bt subsexsiEving

b t t tus;, .Fig. 6

S Bl e B B P S and
passsaaittediabmwnlatndaﬂm epredanting the Metllicl owtahiaait reduction

resentin | e of operations used to map test
g’ﬁg SPE%OC %dk’f’ﬁﬁilg%)g@é‘ Pand i nspect test substrates;
78l s e ¢ o5 RFR oy SuoSuAeEh Gk alsPioe ipecteshin igtith
e‘m&:ﬂnj eondmiopet Iat/elgﬂﬂnd Rsts @R tratetarideiebt éub@ﬁbfeadeﬂa describing

st or nspection ig

Pleorﬁé‘rll'gﬁ‘?fq*r"%B?%E%'H??%F&OBEOQQ%%P%%? aispiad e datagese.

tog) :7§:Lm al gorl hm engi ne; S fl owch

& ent i ng"dRe BSRAHIN fo’c?f%eplé'ﬁ“@iﬁ%OB?UbétrﬁFeéc?é%e%‘Fd to

deteti thg tipesdr conbsitraaionIeVeY of m@rﬁétﬁ]h@i@bﬁ@ﬁfﬂan@bﬁ thelgurface.
abe

f I tt
L DRAAR S 5P SRy 8 Ao UBW it fela e xample

greac? 35an 0 Partsl derl 15illien §6IHS BBA be o2k B higNesX_ 8! €
of a database; Fig, 15 is a flow chart representing an

EWYApInation aB%é?%@f?kﬂﬁ’sfr%v the pther sihsiratasgpiremoyetheanetallic
E@Ammabet rahant e§usl§? astpetrhes '\Amhsth%@hlpﬁ%\%"%f metallic
categories; Fig. 16 depicts an exanple

identification codes placed on a test substrate; Fig.
17 illustrates an exanple of an identification code
for a test substrate which reflects the processing
history of the test substrat¥®; and Fig. 18 is a bl ock
di agram of a controller suitable for the present
system DESCRI PTION [00020] FIG 1 illustrates one
exanpl e of a conputerized system 100 which is believed
capabl e of significantly enhancing reclamati on of
substrates, such as used test substrates and ot her
substrat es used |n t he fabrl cation of sem conductor
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under gone a conmmon processing step, such as a high
tenperature anneal treatnent, which has been

waledoeopiored | i kely to i nduce or exacerbate cryBCHEIUS2006/042702
|attice defects. Simlarly, substrates subjected to

mbhedmudermeslré remaumeceepsremlycﬁamttﬁh@rtdmbe@étet to Pleybetr

£GhEEEnHortoh ey Ioue e e LReR e P AL hshE et g netalic

ajamtarmuhame eXBASEH frofMPEIHGHNDcaHth @it s Wstrates.
sem - aut omat ed i nspecti on equi pnment whi ch can detect

tjpeodolkel y priegenstaliotostaphriamit Idvalst dfeeledaiesibsirai@eicah be
ggt%%rzﬁ Hant s, or their levels. Those test substrates

¥ gOTVeRaPYAl MiPasHRINGTH R ENAUeS $YRAsHd Eangingeglectron

bRicRRES S Mt RisHr RS YRRAHBsEHHN THOHBtal i RBRRINIAGH level on
acommon crystal lattice defect reduction treatnent

SFch sHPIrate can plsoj kecdntesipd ysivp plamentalanalisaldeeutiguesgised

trhiethe e Hauredghttdn %aé@ﬁ@m?@ﬁetﬂ?tﬁﬂch GRNEPNE AL Sctively. coupled
[00022] In the exa recl amati on preparation

H¥ees §asy @Pthf%n‘%t@/ét ICEBESr (ldestively eruplestplashe eptiead
| ank20; t 0
S S R R oI R
EHSPERREAPY)- uni que i dentification code which may

i ncl ude al phanunmeric or other synbols. Although the

iPPQRKr at ed $§EMNPIS & Prplereed testing medwdrzasaliemoiits ensitivity
[ t

X EEr@@F gﬁe@é@qtﬁ%?é&ﬁ : ?%@2%@%%&%\85 a E\Bllnﬁ fr 9gs cog&stlng

to Ianshelecirgrseancoteutisd pardieles infodmed dlomaargon. The plasma is used

Toarries, SR W the MRS thd NI el S88CE, Tpe

dgesuiting ions atg thes paﬁSEObW‘tmghtaesen&sms\peatlres:onés fdo thet hlgh

e e A St el T e SR SR AT

m$rtarc$l|atget raBO(Dme)tasnd this¢ inddresity of 88padtic pddk |n3he mads

3PS bR R FORRRERA 1o 8Pl R st in e nthe

iodigimel $aropie] Gnsuitabie O{@P Mfﬁ_(é'ﬂ)pb&&ﬂlls eulgsvsfam Sﬁh@s frem Agilent
tecl ai med and the jdentification code of the
agrcb'ial@ﬁ'l’ gp%cglg%g%l "M'¥8 in which each such test

ate is tor The system 100 .i ncl ydes  a
AT o 580 SLfistrates RieRiioad ra borsa st pjon tevels of
aostpilit edsntlamtnmé@rb?s%pé@t@ fr&t)n theViptHeh s[]EetﬂsIt@é fb% pkdtessing in
cass eiite dat a er 126 rea

iPHBAE; Lfﬁeéatvf"sﬁ a&%es 'F?"G%Oé5@??'%'%?”59%?&%?%35?5‘@ mefalig

coftagiimatts. Eath AlefliddeontdminBat cH RRRSE ddPreclddBPd4] I'n
accordance with another aspect of the illustrate

PEESHAY PERAF IS O&ioumpﬁéofs%@r@ﬁt metalligsgpriangigants may be

exdI&iAed if m@%éaﬁpargit@Ilng)wt%fhtb?&ésa&cﬁttéﬂtl‘taﬁ?n BLI%EPJIIM:

data, .includin ngot and the section o e 1 ngot

CPBIAMIATH d??ﬁen@t@ﬂecs erue romeval shase élth@osemrmtlon of

Sukicart %tﬁh@é&ﬁté‘ﬁtﬁtaﬂﬂe@lzﬂﬂ% 3nee, J&ﬁla%dﬁ)rtngm le, copper and

processing history of eac 8 substrate to be

PeB{caPRdectaimisg pres &%a@btomvgtdocrryssreqptammatsde Buermwith the

|

@ﬁg&?é@?mguhgﬁpg 5 c,gnlg]‘nga ihi ﬁ%@ﬁﬁst@é%ségﬁye mgglp?esbﬁsee‘#ve%wo avoid

SHiestraieto-sulpitateacerdadtio Irezducaghe hikalibabd pf theachdgsggontamination
I ng etc. Silicon ingot fabricators

?t%@% )}H%aéaﬁn ai n dat abases, which track each

substrate fromthe source ingot and the section of the

i ngot produci ng the substrate.[00025] Also tracked are

processes perforned on each ubstrate passing through

a fabrication systemsuch as an integrated circuit

fabrication plant. Accordingly, this source and

processing history data nay be extracted from

preexi sting databases by the system 100 and stored

(block 132) in a test substrate history and inspection

dat abase creat ed (bI ock 140 FI G 2) by the system 100
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[ 00028] As another exanple, the test substrate
processing history may indicate that the test

wanishs@te has undergone a high tenperature anPeBUSI006/042702
the fabrication facility. Mreover, the anneal process

RosBP Of 2 Trdsusdiiafdt dRBUAES oF’Eorﬁél%@frﬁé‘Fa@ié BNt

defects. Again, a suitable crystal lattice

betfwioch pesdundateniahle ean aisatberhaatesband giienebad toald desegtion of
HEIRLGA Soh it e Aﬁnemﬁ S AREnRIRERI=E cobBE impurities.
sec Ion res Icate a hi ik :
mmmtame typéctaly depoﬁﬂedcqréall cvn thecauripae o ttlelsalbsitretetoften end up
t
PRBGH 2k Sogh Intb B BP LR Bt 8 duTT b ARRRAL bBPocsing
pleps ioc tleaniag dtepsysrarmedohitesaestrate. sWheah dug syhsirate is a

Rl bR MR RTRA RIS eitEls B PRGN S

‘ eemwwmenﬁheemnﬂacreg:tmtammoslgmrecam:/lelso@ftaoppsr wihioh are VIrtuaIIy

f d:
RO e b B ey PR R 1
QU’é ealPlset eftdediHitides yutkdciasiicbo efat bt lotvaempeleures, resultmg in

L,nspee tion 0Cess. her inspection sensors suc

SETES TS, Sy DB P A BL P agt BED ErReTapres, tus,
bAditd Ry MEhBelis sPidy e Dappéaintihabulk embmm’ue@s out to the
processi has beﬁun such as prior to renoval of

8‘@%@5‘&9 CB%@“‘F?F@"%F@QH EWB“S‘E)GPY'E‘F?! ng, etc. However,

n sonme applications it ate ore
oAl G ! Fidiare. qveh 8 o sufaeay e coataminTTevels are
geRRstabi, the $UHRE3R: AR béﬂiea@é@ﬁkﬁﬁuﬁ@@@l Spedidteto the surface

|nspect|on results may indicate a high I|keI|hood

frefmathe ibelkesyibsiateriidesying the siaface o futher gsreasgiae sy %Ce

ESRcPHBIBN 65 thk lspbhiBs tERLiiEHO it MoRAI0 FR% ekBGpl Helddpper
may indicate that the test substrate has undergone a

rettaminationdn @\eu haulk @Ifetb9§l“t39@ RUbsiRéeean beﬁeve&teda?rm iggreased
b§ FBEATY B 189MBBIg A IbeEr HBRRSS HTeciinihg bABIeh Maha!
contam™hant defect "reduction treatnent may be assi gned
swegtraebrisalipstingt e, for exanple, a copper defect
reduction treatnment for a copper contam nated

£000861 at e. [ DOWBIgMbedinentefiR Eelakmiag Prerasst sibstrates
SHR Fléllﬁ% &Ear‘ﬁmaﬁt EB&W&?E&&&F&SH am)ﬁqaﬁ’\a@ﬁals are

Utl ase such as the test s rate

ﬁeteptadwrwﬁémong@ér@m ibe batahaiintfeer BBOSYAes &reopper removal.

I [ [ I
156 SRR D BBt cEH ik S8 it B oo
emmpdumtThet dwpeysmmmtﬁcmwtammgwestraes aud beated to prov1de

B R EoDREh Spellh ) E S Mot BB AE chBfer speo

slrﬁﬁuusﬁ éroanlde {tuutkctggbe egrfdmeidir:‘ghg tsmramd meg:nte mﬁtthr)els%hnﬁtss:bstrate
su

Rnse it Rlndo bhish'n t3rHh ShEHER 1o 8bAnkE Rbipl HuBfge or an

mc’ﬁmdhéaﬁ@d afrnadee Ia)tlsé fumddd) a 12ra8 3R {beOot sulidh@tes can be

g%:l %rtﬁ recl pg nmet hod@ have b%ﬁmn ﬁlent i%i ed
?rﬁ?'é‘e 8 WJgsarareseneh an givkeidn may
Eﬁwm@brﬁm doReitisys siednld B8 stlecraArtd albiddahek@dntantifating) the

test substrates into various cat egagrl es,

e basj]s.
sHbstiates el oRHbSRES dgatesiio ademperdyredgha f F@ttgat 'P“—PE‘JL“%”HY
B Vi@ cans@eh;ermétglnefcoﬁtamm @cﬁyaet@asgéﬂ@orqémtd@espembelm
100, which includes a robot 172 capable ofrenoving a
test substrate 130 fromany of a plurality of storage
cassettes or other storage bins 118a, 118b, 118c ...
118n and storing the test sulstrate into any of the

ot her storage cassettes 118a , 118b, 118c ... 118n. In
the illustrated enbodi nent, positioned adjacent one or
nore bins is a reader 126a, 126b ... 126n, such as an

optical scanner or other type, which permts the test
substrate to be scanned as it is withdrawn from or
inserted into the associ ated cassette to verify the
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whi ch may be perforned to identify (block 112, FIG 2)
and i nspect (block 142) the test substrates to be
w0 e@vasdesl and the cassettes in which the testPCT/US2006/042702

substrates are stored. If (block 200) a new cassette
Qlfrfatc%%tf J?é‘%%s‘ir%%ee% bife 1&sfof, ihdaiibsiratds hé&t@@@@@@émﬁemm
assi g o 02) a uni que cassette identification
@fcaiée@aﬁ abautnka@ @e@'@; moresty@uce%x Bem@pout A Otepboup 44§ & The

d d
Cg@os%g%tpﬁe gat aﬁéﬁféd]fépa f]r%% peROWRE 'aplegét%bo%it 5058 EQ@on s, an

ase 1 as a record .
rachtypivaliefrom abbeh60 to aboL8R20 sespuist |Af@|r)fhe ngﬁ&%ﬂtﬁ

88 i Gk o iuclg O R EASSHhE SLBRARS b ROMER.
detbolei simg, ICPhMSausErmrtt@chlmesl and tei amfacw%glmwlﬂbélg@

geﬁélls%?ﬁglfmtaww%h%ah%%o#gé ?gsnmﬁﬂ pureric characters

r arbltrary Sy umquely identify a
I
RROBBEL 7, CREPRAAE s ARG AR Bt s e o
beivitg tpe deasa:b@brapmblttdme)f it swriddedayeraf theosldstate; Heor

SpaTGL. e 887 PR Bl AR GES B ¢ 212

amamnmdhe eaddick [Byertdi¢cha sifamet $L¢>sn‘ateahmwertsmﬁa siliben

172 renpves (Dbl 0g k 230) trate from
FPRe S VEER 5 Betn Y oot SRR e ik SR,
Fols i ahe véRione i dudetrateds hsatedtin ah exyg&nmﬁtammgu on
code. Like the cassette identjficati

de,
SR G aE el aeier SR S S et SBPR subglfate can also

B¥ rBaled ih BAY uﬂuhagat@hdsFa@néneuctma@ incdrget atrsosphdrepisbetiat the
synbol s, which uni [

denti f partlcul r test
SUFRqeIaYel reTmAIgs @ Sikkon 19xes { Ns rastelie RoRAMINAR %W%l:’%ﬁije@ the
3lirfaf fRBnicsfFapbed lrdﬂhé%@trfb&e RIYEPwhERVEF BN orfipostamk
surfaces of the test substrate, often using |asers.

[0083Y] Fl G Afé: 1R %\é@t.r@w tiRXaunekrateOl cieh&ifdd, b faplagy

Identification code 240 | aser scribed near. the e e
cadledrat @ quegeh safpdhatds sufigentiyriaigh toopfainya higheniy

B&Y@enﬂfaf‘&{ %bel%ﬁ‘ﬂnet@lhc EbRbAARRE trRAGAe OAGIhaPiRMEE cBhcentration

other orientation features which facilitate robotic

leaall If slpuldrhe npieslithat apdh e time/trsmperaiusaiar avhichine Sﬂh@trates
hFe H?éa%f r8l the %te %t RS th&Pslel dboSSRIMbBHERY chRRsl ®hes

such as optical scanners or other readi ng devices
ﬂtﬁ‘uslatty pi ’fhatn@etaIU@ onptesd e dHeatinadp a leepsiaigte; whics is too
y
SRl S48, bERCEAUIHERY re) o, e
pelsitaie © rod Rty n{aﬁn@l']edcm cohledr theguetadic omta@mafé diffuses

AR b 0 AR 08 RSl

summateatsdwamml ared ra@mlyaqmmbddmhclﬂéme aBe@ndryurfaceo t he

B anth Rkl o eB e ol e B BF s 41 p TRt

Sorlytialaduefacs coheardctionhlevek R&Exampley atdmonaseléactee

SRR A e apl o e e e Bhot sk BERRe the
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hi story stored for each test substrate to be reclained
readily permts the reclamation nethods to be nodified
to increase the efficiency of the reclamation
processes. [00050] Once a preferred defect or
cont am nant reduction reclanmation process has been
selected fromthe reclamati on process dat abase 380 for
a particular test substrate, based upon the inspection
history and if appropriate, 3he processing history
stored in the database 150 for that test substrate,
the identification code for the selected reclamation
process is stored (block 364) in a field 392 of the
record 300a ... 300n of the database 150 associ at ed
with that particular test substrate. [00051] If the
|nspect|on results do not |nd|cate likely crystal
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a Pentium Processor fromInt& Corporation, Santa
Clara, California, that is coupled to a nenory 308 and
peri pheral conputer conponents. The nmenory 308 may

i ncl ude a renovabl e storage nedia 310, such as a CD or
fl oppy drive, a non-renovabl e storage nmedia 312, such
as hard drive, and random access nmenory 314. The
controller 300 may further conprlse a pIuraIrty of

Y o o o N 1
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the code is conpiled, and the resultant conpiler code
is then linked with an object code of preconpiled

wo Rdwrasep2s out i nes. To execute the |inked/ conpPtEBUS2006/042702

obj ect code, the user invokes the object code, causing

et ElaanEglie read and execute the code to perform

the tasks identified in the program [00070] The

conmput er -readabl e code stored in the controller 300

i ncl udes, for exanple, programcode to obtain fromthe

dat abase, A RfectiRRCH reQaithing felst SubaHatadl Bed3b st demRBdhductor

substrate data describing each read test substrate and

fabrigatiangolsoc@Betisingad test substrate, a crystal

lattice defect g b bRifallty S%QPéﬂbs%%qeé@ﬂ%QtldM ddlaflodh a

stored test substrate data for the read test

pluraiity afttest subsia@st i on, program code can al so be

provi ded t,, ob t b

provi ded 9) O0LBihifd AB I GadlBiab RoachaeasaRliml

etocdd teshislilisrate daibsiesciibingihe read tast bgpstiate; @adh r ead

test S.UbSt teas&ﬁ?lﬂﬁ%%ﬁ ?éa%%&?éﬁ%ﬁ%t Hy%mattlce defect

reductlon eat’ e even an assocl a copper

restiigtion tmatrrr%‘aamﬁatecﬂ 31D T4 stotes test substatei data fasfthe read

Fa #@F@'&# as used herein refers to code or logic
eﬁ‘g‘é %d in hardware logic (e.g., an integrated

circuit chip, Progranmmble Gate Array (P&A) ,

Application Specific Integrated Circuit (ASIC), etc.)

@r a conpui methaebatmbrdingriedilaim 1 furtler asmpaging &t least one of the

ftlor an%e medi um (e.g., hard disk drives, floppy disks,, ‘
é etc.), optical storage (CD ROVs, optical disks,

etc.), vol@}il énspedinyeachakad itdst sumtmt@'tajlelenmsry(saal tattice

E?Eggg/saﬁﬂ%%%"q '83%1\%3@5%3 fengAE/E Wet%%%s hml\?he fesults of

trm@?tﬁngmgg%ﬁﬁd{ﬁnam&@dear%mbew@@aﬁm by t he ;
controller e e.in e .
enbodi ment®) ar &°ftivg It'g?rﬁﬁ%de‘gbr qultﬁsttﬁ@ St@é }:% EB"F'EV of
bRILRYORh&etr @é&%%u@ﬁtré‘t@%f@ Pbup h8H Bofinhch SRIgHRE crystal
over a network. In such cases, the article of

Iadtingr defeqiredycionsieainee code is i npl emented nay
conprise a transm ssion nmedia, such as a network
transm ssion line, wreless transm ssion nedia,

si gnal s praRa&AbY 6606r81h$116 Blaﬁﬁ@%erémcédéh\d\@y&fast substrate of
infrared signals, etc "article of

ﬁﬂﬁ@#&ﬁ@%?é‘”mﬁﬁﬂ '@%’Pﬁﬁ'ﬁﬁwsﬁﬂéﬁtﬁ%ﬁﬁﬁﬂ n which the code
is enbodied. Additionally, the "article of

manuf act ure" may conprise a conbination of hardware

and sof t vag ﬁ]éﬂ%@é&%%hﬁg td i S Ruriae c@ﬁﬁﬁﬁmhg r&'mﬁ’fﬂ‘igeé’ach
processed, and execute O course, those skil

fapsl gt SURSIrate el @agh OFAIPt Y Wﬁr%@mfﬁ@" ﬁ$%@iqdo¢f¥3tﬁ4d9ﬁ'§@
ABAe: L2 H&L rstr&pkhgur ation wi thout departing fromthe
scope oy e present invention, and that the article

of manufacture may conprise any information bearing
medi um known in the art. [00072] In the described

Brpl enent 2 mstod aeserdingteaelpigt{ durdter whereie f1essiateddast
PLFARAC Lo B Ao YRS R AMEEE et S0 nDofir R Whithfhe
séaccieatsubstraierpaseiabricated.ons, the recl amati on
preparati on and processing inplenmentations may be

i npl enent ed using any type of electronic device
communi cating with other devices, such as a hand held
conputer, a palmtop conputer, a |laptop conmputer, a
network switch or router, a 3%l ephony device, a
networ k appliance, a wreless device, etc. [00073]
FIGs. 3, 4, 8, andl4 illustrate certain information
mai nt ai ned i n dat abases stored in conputer nenory. In
alternative inplenmentations, additional or different
types of information nay be nmaintained. The
|Ilustrated operatlons of FIGB 2 , 7, 9 10, 11 13,

A - I . . o - . T
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the cooling may be controlled so that the tenperature
ranps downward in a controlled fashion. A maxi mum
duration of the treatnent may al so be provided.

Subst r at es Amagthatl socdrdingrie ataind 5 whdyaindhe srysth éattiqeadefac

Q te verti.cal or. horjzont al

Jeabor HERDER 31058k Bor B B sy defgisupon the

sidértfied dndot settinnnfrane whiichr td el ekt guilsaratd \WanRabatates.

Tabl e 1[00076] In another aspect of the present

i nvention, the substrate i dent ification process is
wi,th netallic

d
co(ratt a:nonZﬁg‘s’%eatﬁé %8‘8‘3 'gg?g& HERH FONRTSNG Soriing the read

Feiaralityerd test ssbstsatdssinted elursity begroarss iegBR grauperttast substrates
ont am nant tege}auctr n treatne funct.i on t he

i
P EPatheTbe R & cahaor senufise,MeetiFaiadand a common

sassigfneatceystal egtidecdstest rgd@dtiohre@tmégst substrates can

al so be sorted into a plurality of groups, wherein

each test substrate of a group has a comron assi gned
tallic c nant reductjon treatnment.

g ocesses 518911 a6Rardingito clape 1auiaseindge g@redﬂes{ $idpstrate

| it Ir@ﬁrdé@ﬁ@tatrder@tﬁ hb FaLtRbHSHpRCESHP Seps BA&EGBRS by 8 read
bove 00077|qlrpg read test substrate of a group h

Jedtherate i derosition@nengs treaimentsd, or
contam nant |evel, for exanple, the comon identified
netal lic contam nant can be copper, or can be

geci fied AmEROPEECOMhY t@clfh %%r%&r%oﬁtﬂrr%ﬁ‘r@eat least one of:
contami natjon | evel of greater than ppb. “The stored

test subst @t e SPHINY t@ﬁrﬁe%ﬂ elyra“htrfded Sd‘éﬁfaatleélé’ﬁ@ iafjiratty of
fg@&ﬁpsc éécrOQmBF%@?e%?sﬂ‘&tr%tt@soﬁa\}Mﬁjgﬁ gggb%.ét%(d BorhRRA rd&ﬁfﬂed
substrate 1 ncludi ng deposition and anneal treatnen
AEeTssaiNa s ancha cra@atprpmrgaremoyyséal lattic dsfabtsrteda@tm . s
SRubRent M a plurality of groups, each group of test
substrates having associated therewith (i) a conmon

i denti fi ed(bpr o@é@mgrﬁfcbt%pup afvéaditést sebsitateina assieyrethd

FRieRho e SRecATbRGMN B\ B BTG Rest b3 Kt Bhgste
laties defoet regyationdfeatroentassncintes! witimthbgredred in a

cassette and the cassette | abeled with indicia
representing the netallic contam nant reduction

1ECT Cupstf DEALASEhG B A0, Fiditr sSORRORL B I

iwassstiei of eaompeovipnatit rndrereetepce‘sehtmg thedéstsaurbstratatr@eramdatron

SRR R oA SRR Bt BdeietB S o kiar ca 1 (e

dat abase. [00079] In the inspection process,
pluralities of substrates are tested to detect the
thype or co%emtemabirmtalheteet sulfstrbtes uzeti &b tdst semiconductor

Gk BB o e e ol TR lER 8 e

ewﬂamhgmugsegter than 10 parts per billion (ppb) can
be deterntned to hi q | evel s of contam nation an

separ at ed (@} omatrﬁ@d% Hé‘?a‘gﬁ Bﬁ adiop Gogle frgea tqsésubstrate
grtial | i ¢ contam nants. Advantageously, substrates with
t hese high-levels of netalliccontam nants are
recl ai med separately from other substrates to prevent
contam nation of other |ower |evel or uncontam nated
substrates with the nmetallic3&ontani nants extracted
fromthe highly contam nated substrates. [00080] The
nmetallic contam nant |evels of selected substrates can
be detected by conventional neasurenent techniques,
such as by scanning el ectron m croscope nethods or
Auger spectroscopy. The netallic contam nant |evel on
each substrate can aIso be detected usrng elenenta

M T - o Y
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non- copper reclaimng lines, is used to avoid cross
contam nation. Even with the segregation of the

W@ oppeseoedNt ai ni ng substrates, care nust be obBET/VSZTHOE/@®42702

avoi d substrate-to-substrate contact to reduce the
likeli h008%)883%'2:%96%?%39@5%5\%&%) Rstek Syhabas @wmpriding

a batch The substrates suspected of containing
detaaepriesentativedi tha iestificationsods fyreach ferdsubsteaie 8ne an

t
A e T
wbpreiT therq@utrpljere“@mpma@ program opgé tabbtgindeqio $ha datalgse, for
by o
sulisdratp) @ntl tp aesigrs & e@:rsrleefj$eazb isubstesia aragysialdatiice defect

quc{ulfc@%hnﬁgﬂﬁgetn& hfesoscql? Aew@ﬁ ﬁ’[g s\s%ﬁee?ict%%eo Fg%tego%\%f fdr ﬁwearead

tosasaemtagl y hi gh | evel s of copper when the surface
contains only trace | evels of copper, which are
virtual l y undet ect abl e. Copper has a particularly | ow

ffusion coefficient C,
S di 17 odbSn ety g b O et BBt
trangfer atast esbstrats Wndiwigeréin tlﬁi@mbmimlIéacdmtrcﬂ&sthe'lfbbotdo maasfer
di.f fusj on c n ev omte r.at ur es

e U e R Rt S ad e e SEBEUS 1 shechimnst

FattideCdlﬂedlrédm@ﬁtr@dtmérﬁ the surface to contam nate the
manuf actured devices. [00084] Furthernore, even if the
surface netallic contam nant | evel s are detectabl e,

e substrat can be. heat fuse metal S
15° L he. surd SEReTABRP EIE B A HSitPe Sorumiuia 97 g nermenser

fihbgedt ebhoh fadd tBer subegseas Q:IeIriﬂfy &ysthaatice aBRREY, BAl t®store
of the species . to facilitate their re

&(taﬁﬂa&abaﬁﬁete%wévaf@dﬁt%\ﬁ?wbrmh? exile %meﬁe&?dﬂwecﬂon

frlanGRdpeeitRsteEedudstrae. be detected and increased by
heating prior to shipping a |ot of substrates for

reclaimng or even in the substrate fabrication Iine

500085] In one enbodi nent of a reclaim n%pgr oce
tibst r at esA'?:@ﬁ'ﬁlelcgmfﬁ‘uf?élt‘éfF’lf?rcr eelgRD iR PR S’fr%f%%HS%fUO test

g%%hd@&&t@bﬁéenﬁmrr@él@rthéIaﬂ.cl@éﬁngﬁ@faém@c@ﬁ&ugW@ﬁbm
fromthe batch of other substrates for copper renoval.

Tede eipaenied it aicampytear igrdable @@d@ahcanaal%%caélﬁeﬂﬁn al

COMRSIEr B copper conpounds. The copper inpurity
contal ning substrates are heated to provide energy to

the copper speghes kigrd & §é’t§§é§eataepll§r‘éln‘}%‘f'$ésrﬂguEshl%te
copper species to diffuse fromthe bulk’to the surface

sfentification feta; gaeh tash Sui@féraﬁ%ldﬁbtﬂflcaﬂﬁ@ dgt@bgemt&weg agarticular
heptaskiiaie %ég g%&‘fof ki &Rsfamsbe an el ectrical

resistance urnace or an induction heated
furnace. |n théb) ureelee a erystal igticaviefret reguciomieatment from
. at .
& HfrdftuE 0FEEE YRl accld rSlEfoh bEBrhehit 16F BRBning aach of said
shunalitylob éest sLipsttadeb identifiedi by gaid plvealitcofifesirdubatrateg t he
tes. . The substrate is heated to a tenperature
%déﬁélcat%oﬂéjaf%a?nqss sufficiently high to cause the
metal | i ¢ cont arg)nansiorssimtdhthesdatalpgser a phmaldy of tegt substrate
urface of the sybstrate. |In. one verS|o
BREf Fites S b 8RB0 rolat Wk Biston drud Bfedtpe Bl o
about 1600C, and nore typically from about 240 to
about 4400C. The tenperature is maintained for a tine
period of at |east about 50 seconds, and nore
typically fromabout 60 to akmut 220 seconds. After
the heating step, the contam nants which are diffused
to the surface of the substrate can now be detected
using I CP-Ms or other techniques, and the surface
region with high I evels of contam nation can al so be
easily renoved. [00086] The heated substrate
enV|ronnent can also be controll ed to prOV|de the

o " o " Y o a1
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tenperature and for a tine, then rapidly quenched, to
ostib@idrte@t stibstrate ederificativinrdta anideetifg themaicimat®narodesast
than the original surface
‘f‘]‘ﬁ arteméﬁn %%gs{%q "B metal lic contani nant.
Typ| cally, the first or original surface concentration
| evel of the netallic contam nant such as copper in

tte surfaca donguasehbiaile ahaiim Hluamy a EBMPGﬂébaéfaébﬁe of
%ﬁ ated and E%?nch d to increase the surface co
cGHR &N "

tPERITURI 55T 8P @ge&usgsaaﬁe%@e@wndp@eo@@ylc#wg tool, the

seopsiutat reatigolé addilind campnsingd at an average quench
rate that is the quench rate obtained over the cooling

time period. For exe(gpl €a rﬂtﬁlﬁht@‘(ﬁ‘E@@@u%ﬂ%f&ehﬂﬁc@tléﬁaata
ter ned é%/ﬁ he erature to which he
tgatp ddgniification

Sﬁ?ﬁgﬁ?ﬁtsél t3 Klentifyinga qunglggr ttest substrate of a

t@mmyaifqggts..@gyélggda,{w the time in seconds. Since
cooling rates are often non-linear, the average quench

rate is a more accurBle AeA4ality of piysighlatiicerdafent redusdion
SHREMERE ®aith, odeA¥nRfi41868 tbect r%HH&roﬁttkéfa%n?Wté beshciated

above down to room tenperature. For exanple

WHy alpst suksiate idgniificstiondataeast about 3C/ sec is
suitable, or preferably, at |east about 5C sec. For
exanpl e, when heating the substrate to a tenperature
of at |east about 2400C, the substrate can be quenched

om t he tArpRined af eclaimingdestsehpleates used ioteairsamicanductor

Fhifvitia@on tdblORenipRLAGd. the substrate is quenched by
exposi ng the substrate to liquid nitrogen vapor.
[ 00089] | n(@notmading ardurality gﬁﬁstwww@t@nti@caﬁewew fogm a
MR B9tk S gﬁ\f@(@s radiation to the substrate. The
m crowave radiation ... The microwave heat generator
i s general (b crbgeingifionopdeatabese,rfdr smhnepd test dublsteste,

I Lke the
e SR RRE LB 0oL ATG oh BB hERel & o or bed
directly big)t heassigppereacbmead teshgubsinate & metslpe corgamiriant

SERAED e SHBEDT DPR) lo EFRLS e

é¢$3db$teately excited by the mcrowave energy rather
t han through conductive heat transfer. The m crowave
power is preferably applied at a power |evel of at

l.east abou and rmr caII fro out
1800 to ab}c\)ﬁrfqu?f}é%&\@q P! Og?'név%h}/ 68?'“ 5859\%{%@? one of:
The mi cr ovdye mmctnmgemeaedeét@ub@tratermdl@afﬂy@dn@fan@t

onds ally from about
sERl RS fvel duPE el nite PR absfornien Eiradteodse. basihiyate
lohptandescrbiay ¢heorseilts Ofﬁhbhﬁ%p@@@@eforw&ﬂﬁsﬁafé@ﬁﬁém ration
of two substrate a% msas re CP-MB net hods, is
shown in 'Ié IeSF’Fﬁng ﬁe{f}ﬁdspg yr%ﬁ%ﬂlsubgrq;%b@qaplurahty of
grlipsNwhateftesomast albetrae ot a gib@ﬂﬁé@é%bh"ln‘f&f‘as%@%rrﬁét%lhc
was, cont wied W t h copper In the bulk of the

SPMARR igh FeatmRptsecond substrate was a 6"

di aneter silicon substrate, which was not contam nated
wWith copper. Initially, after 30 seconds of heat
treatment with mcrowave energy, both substrates had a
| ow surface concentration of copper as neasured by

| CP- M5. The contam nated substrate had about 1. 1

parts per billion of copper at the surface and the
un- cont ami nated substrate haAf about 0.123 parts per
billion of copper at its surface. However, after 60

seconds of heat treatnent with m crowave energy at
1550 wWatts, the contam nated substrate had a high
surface concentration of copper at about 233 parts per
billion of copper at the surface, and the

un- cont am nat ed subst rate was not SI gnl f| cant I 'y

o, ~ N - a -,
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colloidal silica, alum num oxide, silicon carbide, or
even di anond particles. Both the pad and substrate can

wheoogosgeamed to rotate at di fferent rotati onetT/Epmees+2702
~and directions according to a process recipe, and are

tngpi cal |y Alrmthb@aemenhg t<l$ olaimb &7 wielrdin tdaeh rearixiest sabbstrate of
but not

rotati n bei n ne apot her
EVPIRGES & Gl R Bt eg BT |t o ¢ he
substrate. [00092] The CMP process renoves a surface
| ayer of the substrate in a thickness that depends on
tige gri ndi Agnéthod Bycor@ing it6 biaMg 1B thePSIATINS EdrhMdn identified
pol.ishing time, polishing pressure, and other such

VEFtR BP@S“"V@wﬁ§£%§%Péved t hat CVP polishing occurs as -
a result of both chem cal and nechanical effects, for
exanple,- a chenically altered layer is repeatedly
f.armed at urface of thematerial n o] i she

i then pBIMERBUAGRIgNo K OBHE | AEse s GoacHest substate
Sakd @endss batanaémnfﬂﬁ?mﬁucatrbra@o@ é@fqlstéﬁﬁbﬁdérgﬁﬂe by a read
gnvir nment, the surface |ayer of silicon oxi

SH Y tr@&?ézflw%d%o%gmand@%ﬁtta@ﬁtwsﬁts such as
copper, is renoved by the CWP process. Typically, the
t hi ckness of about 2 to about 20 m crons, and nore

typi cal |y Abgathod Bcdbr&ih@ B clapi 1V|ﬁ@rtﬁfélr“@§ﬁfpﬁ§|ﬁg's§rtlng the read
noved. [00093] Another surface renoval process uses

é’? REHOE @S’f §’~t"?ﬁtrﬁfﬁ%i@tos%P'qul'B’nOft%WF@m?@éh grRuIpl tesi substrates
|h%Wﬁb é%%oén’é‘l%dih@%ﬁﬁtﬁ‘h?a t&%?‘ﬁn%h BBﬁtlfl@d%@éeS‘%ﬁﬁcﬁé’ﬁ i (B a
metal | i ¢ contam nant he chem cal strippi ng
%mmq%@ﬁwdﬁee@wﬁﬁea@m"@nt@é rHRimpm mé\@mamn tavehr e
sel ected to dissolve the surface |layer. Typically,
when a substrate conprising a silicon substrate is
heated in Amnaw&swo@@h@wa% ONYirfHAEBRD .SIﬁg%b €8St one of:
air, the surface layer Transforns to a SI I OXI
| ayer. Thelliret Storing eashtdpiimelnesd drgt gubefrate in & eassette and
on
G bt B At RF i dil e S P bl
sepapphary redlation ¢fﬁammﬁsswteﬁv(ﬂ1ym gfduppand aci d) :
sol ution, npr
a 30 to 40 ?conrééhm &}i_'l on of%ﬁ%t ¥V\\Qét§r of e];ﬁ%?h ﬁ'U%|n"§ 'the
Sissigoecth metaliit cartaminantredtietibni treaanmenhterreclairmma@hmael,test
r conprises in the elenmental silicon
%D@ﬁ entf§%6£§ynetalllc contam nant, and such a | ayer
can be renoved by suitable acidic solutions. [ 00094]
In yet another version, a hydrogen-hal ogen gas is
gBovi ded iA mdikodsofrstinmieg érst sulostrated usdd toaestioepper
. |S I.l.l. _being heated. The hydrogen- hal ogen
?ég?%g{lc% %oLse g&{wayag .

gas conpfri en and hal ogen el enents, in

el emental or c ou 0 a IS selected .to ... .
chemcally er oggnam%dh%gbwﬁqg%gfsﬁgﬁe &?fjetlﬂ%ntlﬂcatlon data
$rabsd pardity ofesi substyatebe cont ami nants. For exanple, if
the substrate surface conprises silicon contam nated

with netallic cont anbuaaﬂngsfrsmcdwdaabaxmmreaca régtifespen

f Lde.gas.can sed. to chem ca react with the
S SR s AuPRAIE e dhsPBo BAgh FeA LR absbitel B
contam nant fluoride vapor, which can be renoved from
the substrate environnent. The hydrogen-hal ogen gas is
provided at a flowrate, and for atine, to
effectively renove substantially the entire surface

| evel conprising the netallic contam nants. [00095] In
one exanpl e, a hydrogen-hal ogen gas conpri si ng HCI

gas, for exanple, anyhydroust™HCl gas is mmintained at
at nospheri c pressure about the substrate. The
anhydrous HCI gas reacts with silicon dioxide on the
substrate surface to erode the surface to the desired
depth. In one exanple, thehydrogen-hal ogen gas can be
provided at a flow rate of from about 500 to about
5000 sccninin or for exanple at about 3000 sccn1n1n

o, o
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the art. Furthernore, the terns bel ow, above, bottom
top, up, down, first and second and other relative or

w@omrs@eRl terns are shown with respect to theBCT/US2006/042702

exenpl ary enmbodi ments in the figures and are

i nt er changeabl g Th@gs@grﬁrﬁgéeadrf@aamwrsdsﬁraié,aé cappzoul d
not be limted to the descrl eclLions of the

referred
gentamaest reduction paimept assogiated wih %ﬂeﬁgﬁ?%f Sybskaip it
hﬁregbﬁlrééa ki dpkirafee the invention. Wat is clainedis:
. met hod of reclaimng test substrates used to test
sem conduct or fabrication tools, conprising: (a)
reading a plurality of test substrate identification

data fr om@nﬁkhﬂdaédcbwmg‘totcﬂeﬁtn &Jﬁﬁﬁnéa&@ﬁpnsﬁr@
obt ai ni ng from a dat abase,

subst r at e,(1kt ofSASEHEY: e@@ﬂ@%&ﬂ%ﬁ%ﬁ%@s@?mﬁv Hip gapeer

ESREAMirRFE YRSttt s@iatE AnR§© B iMB e RREdbase st Sbstrate
substrate a crystal |lattice defect reduction treatnent

Aaiasatiang e WstEofihe iNsaoetan o8 e SUPET&eaR% for the
read test Sybstpahg th@reaﬁ JIGGMg bF A%t Qut%tr’égeé Atdca Blu?%h)ly of

further corrpr|S| ng at | east oné of the foll ow ng
prespechergineach tesiggbsisate of algseynes @ @ommassggned copper
EBMﬁFn"i’H nk AddulcB&n ﬁiggtﬁ%t,ﬁ and storing in the database,

t est su%strate data describing the results of the
defect inspection for an inspected test substrate; and

gb) sorting the read plurality of test substrates into
Spl ur al i tAymethagrfuipelainiing s@istratesciseddr serigestveipe of
igned crystal lattice defect
ré)gl&c éﬁrpgg@%&éa{brgﬁaA nmet hod according to claim2
wherei n edsh r pevidiega ssbitsate sbepdsing agnetaflicieastaminant at a
GRYEDR dedc%ﬂEéﬁtrﬁ%n‘?é\)’eﬁt al lattice defect. 4. A nethod
accord ing to al m ‘urther conprising reclaimng
each read (bpst hsatigg thatsebsifate 4o bagreauptallisicogtantisant in the

AR -4 o it 83' bR o B g B L e
wherein the stored jest %Bh 1 RS 55 HALE that

identifying the sec ngo rom
isesadifidiersity mgjbl:mto‘rMIB avmoﬁdibunfm @xhcentraiiomdéeved df metallic

RERBITIPE el o e 5 BaPUNAEA Bighdf b 3 st s ddsiprpguyation

fvbstnat e depends upon the |dent|f| ed i ngot section

fromwhich the read test substrate was fabricated. 7.

A et hod accor di ng {d® clremovingftbe triwtdllic conpamaiangfrom the

sortln(% b g%pl urality of test substrates into a

YR tﬂi}eﬁll’ (& each group of test substrates

haV| ng associ at ed therewith a comon identified i ngot

section and a common assigned crystal lattice defect

peduct i on A megidteadcording ¥ drairh2Blwhedt (b) igchapactbddadldy at
tored test substrate data includes data

Y\/n Lel n Be Si
&36h?™% 9 thg 1PI9BR%L at i on processi ng steps under gone by

a read tegh) suiqaéﬁ@ﬁ@g thecduibdirate a‘tlalq"uederweaetthazns Qurfﬁmently
anneal treatnents. A nmet hod accordin

cl
Nightip @Pt%ﬁﬁﬁ?@?%ﬁi%celcéa%”t@tﬂ@” gvel WBF%é%Pi 'Pﬁ@t acbﬁ’ét 50%
hRAEr PlaHNRe filsY s@tadencembionaérs, i nto a plur al ity of
groups, each group of test substrates havi ng

associ at edbk omdganNghiRgthersubatrate st é§ﬁVﬁ@9§t%nﬁhﬁatﬁ of at
;&m@g@@ggg%,@;yst al lattice defect reduction
treatnment; and (b) storing each group of read test
substrate in a cassette and | abeling the cassette of
each group with indicia representing the conmon

crystal lattice defect reducdd on treatnent associ at ed
with the group. 10. A nethod according to claim9
further conprising | abeling the cassette of each group
wWith indicia representing the test substrate
identification data of each test substrate stored in
the cassette of the group. 11. A systemto reclaim
test substrat es used to test sem conductor fabrication

N s .. . o




10

15

20

25

30

| attice defect reduction treatnent. 13. A system
according to claim 11 further conprising an in-line

W@ e0305602D | nspect each read test substrate torPCTERL008/§42702

crystal lattice defects, and to store in the database,

test subst (Gt e gaEnshidgdios sidishate beexmsird the alibéthete to liquid

iﬁﬁ.ﬁetm}#%pectl on for an inspected test substrate. 14.
ticle 'of manufacture for reclaimng test

substrates used to test sem conductor fabrication

tools, the article of manufacture conprising program

@dde i npl eAenetbdd Bocardingipualain 26 edradih ehafdt surfaeapabl e

' trolle ( tore i p a_dat abase,
SonEaitOA ifiepeRiar skt 10,Bab] e etand wirracancartiaton
tlensf issathedst abeutiSleph. f i cati on data identifying a
particul ar test substrate of a plurality of test
substrates; (b) select a crystal lattice defect
reduction treatnment froma plurality of crystal

128t tice deAermthmcbalmnrcmogm td cleint @& Rthereif ¢5) is esdrattetifgd by at

{Fé’ﬂé‘s%ﬁé o? qfolfc!vw{}@l ity of test substrates identified

sal d ura of test substrate identification
dat a; and @F) dteating thetsubsiretedaaabmperatarenii vk Rlakt bt
ti%ﬁl r%ﬁstrate crystal lattice defect reduction
trecg identification data associated with astored

test subst(ht e Hedtny it sudbirata idah %x?ééd -86hihing difonment
rocess selected to reclaimthe tést

?Uﬁ%‘ﬁ?%?’éﬁa'fge” A3 gRpIREIEY eadabl e medi um i ncl uding a

conput er database of data for reclaimng test

substrates used to test sem conductor fabrication

ngl t he & orgihbdest reciaiaid SubBSids Th G drRLBGT fdkathn the
g?rfﬂs%é of test substrate identification data, eac

"% i dentification data identifying a

particul ar(ay} eSbrcﬁMﬂﬁé é%thtPJte %oﬁﬁlpHElﬁ? 'atMetl%fllctcgﬁfammant ata

ﬁéFstrat es; and (Db) plurality of ysta

L %@Taqeéd’@E?”tEﬁ*'oﬂﬂ%‘é?ﬂ ment 'data, each crystal lattice

def ect redqppeti Qppllir aﬁm? est

lﬁ?ﬁSt rat eql yélent Pf ?lggt IIO v@"i‘éé%ﬁé?%%hé‘%ﬁ@s&}%té t fedt

["afntasinsovetadigisontamieantis e huk pbihe ssibstratetaldifuse to

fhrelyuread bpfhetég,ggﬁatecon'prl sing: (a) reading a plurality
of test substrate identification data froma plurality

f test bstr at b I

och read test subelct o SRRhENRY Bk JRhE A ARARE ol Y
g syHiciently §idb-e iobiaima seeend surfacercaneenteation (evel tes isgatilewst
SR 20980l gk &Sthars HRSHE AL frafe %ﬁ@érﬁr’aﬁoﬁ ﬁevteggha ant

reduction treat ment associated Wt ed test
substrate data for ch g t

net hod accor di ng to(agl alrm'%?g é W%%mico#@ aerg'f‘ﬂ'&t fgﬁm the
Justase o e bstrate) i nspecti ng each read test substrate
to identify a nmetallic contam nant |evel of the test
substrate and storing in the dat abase, test substrate

ta deschpi ctlon or t
?;stﬁbst r at e;q Iﬁémg? %)Ggsrgﬁl :{lﬁt& \Miede'al Iglqh?gpcgqung@ at
lgags one & Ehe Toowing: pl urali ty of groups, wherein each

test substfate, n, assi gned

metal lic mnt anégnyaﬁq 'ﬁ%&?"\’%\’r‘? rtaﬁ gm) he p@\ggr IRvelfRblpast
ahoubd@l Wepttsp cl ai m 17 wherein each read test substrate
of a group has a common identified nmetallic

contam nant. 19. A nethod according to claim18
wherein the common identified netallic contam nant is
copper. 20. A nethod according to claim 17 wherein the
stored test substrate data ffcl udes data i denti fying
fabrication processing steps undergone by a read test
substrate including deposition and anneal treatnents.
2 1. A nethod according to claim 17 further conprising
sorting the read plurality of test substrates into a
plurality of groups, each group of test substrates
haV|ng aSSOCIated theremnth (1) a conmmon |dent|f|ed
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substrate, stored test substrate data describing each
read test substrate; and(C) assigning each read test
wass@®, a copper contam nant reduction treBtTERL006/042702
associated with the stored test substrate data for
each read test subst(@nt eapglingAheratitrodans exliationdoit ®time
(1) inspecting each read

%%PQ?E g{elagttag)q%ﬁﬁggquﬁyg?q]e copper cont ani nant
| evel of the test SL(B)St r applymgdhés hidrowevé fadidtRn for a time

dat aha t est ate data d cr|b|n the results
ocfe”loﬂé)??rﬁ tgH ¢ ghoyty heo?%ﬁ?ﬁg'i"f%\ ang (2) sorting

the read plurality of test substrates into a plurality
of groups, wherein each test substrate of a group has
a common assi gned copper contam nant reduction
treatnment. 25. A nethod of reclaimng substrates used
in sem conductor fabrication, the nethod conpri sing:
(a) providing a substrate conprising a netallic
contam nant at a first surface concentration |evel;

(b) heating the substrate to cause netallic

contam nant in the bulk of the substrate to diffuse to
the surface of the substrate; (c) quenching the
substrate at a quench rate that is sufficiently high
to obtain a second surface concentration |evel of
netallic contaminant that is at |east about 20% hi gher
than the first surface concentration |evel; and (d)
renoving the nmetallic contam nant fromthe surface of
the substrate. 26. A nethod according to claim25
wherein (c) is characterized by at |east one of the
followi ng: (a) quenching the substrate at a quench
rate that is sufficiently high to obtain a second
surface concentration level which is at |east about
50% hi gher than the first surface concentration |evel;
(b) quenching the substrate at an average quench rate
of at |east about 3C/ sec; and(C) quenching the
substrate by exposing the substrate to liquid nitrogen
vapor. 27. A nethod according to claim26 wherein the
first surface concentration is |less than about 10 ppb,
and the second surface concentration |evel is at |east
about 50 ppb. 28. A nethod according to claim?25
wherein (b) is characterized by at |east one of the
followi ng: (a) heating the substrate to a tenperature
of at |east about 1600C;, and (b) heating the substrate
i n an oxygen-contai ni ng environnent or

hydr ogen- hal ogen gas environnment. 29. A nethod of
reclai mng substrates in sem conductor fabrication,
the nethod conprising: (a) providing a substrate
conprising a netallic contam nant at a first surface
concentration |evel; (b) applying mcrowave radiation
to the substrate to heat substrate causing netallic
contamnant in the bulk of the substrate to diffuse to
the surface of the substrate; (c) quenching the
substrate at a quench rate that is sufficiently high
to obtain a second surface concentration level that is
at | east about 20% hi gher than the first surface
concentration level; and (d) renoving the netallic
contam nant fromthe surface of the substrate. 30. A
met hod according to claim29 wherein (b) is
characterized by at |east one of the follow ng: (1)
applying the m crowave radi ation at a power |evel of
at | east about 500 Watts; (2)4appl yi ng the nicrowave
radiation for a tine period of at |east about 40 :
seconds; and (3) applying the m crowave radiation for
a tinme period of fromabout 95 to about 135 seconds.



