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TI TLE OF THE | NVENTI ON MACROCYCLI C PEPTI DES AS HCV NS3
PROTEASE | NHI BI TORS The present invention relates to

wora@rooass | ¢ conpounds that are useful as i nhi BCT/OF®06629670

the hepatitis C virus (HCV) NS3 protease, their
synthesis, and their use for treating or preventing
HCV i nfection. BACKGROUND OF THE | NVENTI ON Hepatitis C
virus (HCV) infection is a major health problemthat

| eads to chronic liver disease, such as cirrhosis and
hepat ocel | ul ar carcinoma, in a substantial nunber of
infected individuals, estimated to be 2-15% of the
worl d's population. There are an estimated 3.9 mllion
i nfected people in the United States al one, according
Lo the. 5 TR AND METDDRSEQR N TORE SIghB Ak TESv e
times the nunber of people infected with the human
i_munodefi ciency virus (HTV). According to the Wrld

HeaA R YHRHIEAIION, there are nore than 170 nillion

i nfec

Ml t(’)lgqgs éé%‘ﬂ ogt;é?i}]lﬁls\ﬁ@ éefgtggg)eeac H%@m%&l A@iﬁauén 8(97614 792,

Ifﬂédeﬁtlgdat Zalm)ﬁt Th@%lmfe teavhitlge of tmabotzch@wncam ar®itcofpogated

rest f% HCV the rest of their lives. Ten to twenty
PEFELAY Td$TeR%r oni cal |y i nfected individuals eventual |y

devel op liver-destroying cirrhosis or cancer. The

viral disease is transmtted parenterally by

Gt RARAAIND OF dBE IANENTEIN products contantnated

need| ual Jﬁﬁand vertical

ot hereebPine ST Rols PR EE Y fnte of POlegRpn(oanination is

GutdiBink of irRadaBRB ispb@dncE@Vrih H ER6td06 mUMIEAuRME With the
restricted to i mmunot herapy with reconbi nant

ipreIsg FRenss and Heesy device prAsEysig, aerurdte nfermeation regarding
f
4t$c9 %k‘ g %B@g%%‘g ?ugs xﬁf’%\ﬁ?ph I301 6%0]? 06% [Hﬁérgq%\c}gacécﬂé C\@Puld be
Iam(ént@ensse (iespadibly inijvetaat 1s$hemﬁeedrfgembleoolaﬂsﬁeores information,

I mproved therapeuti ¢ agents that effectively conbat
ERPBIASES KO0 AF BE1eT ArOTThRIOB P SIS Stiat BIeisUph gomppingtion

b8 ot SahiTBR tts Qfestied unf e&zteta@ E‘uﬂ%@?e‘ﬂ?&@psd%ré 5&%&&%dlb%yond

thé follow ng references: B.

dppinttd heist elocontrninatiat n@welbfmcbiecpéan spbaiehagil ta be detected at
Lnfecti al em str. Chenot her .11

YV Gk St oot i R B it Rl P ChRRY gl smaller

Dy IRE tndbrEEhS EBOEINIG 30EbsHRY SREGHECIAIDS subtipdbR: to

t herapi es,” Mol ecul ar Medici ne Today 5: 393-399
cauiguynatiph dyspg st of die davices belyee ntermediate BIOPesHes.

S9BEAR 52, NEESS oo SRR YR B

'tﬁ.’amﬂmr[hatseto Teatgelshdiny trifgfatddtthareld tioudh 1€aRagd drl off-gassing of
tiviral Thera " Intervirology . 40: 378-393
Waln%SMOHﬂHEéPlland B.D. Wal ker, "Hepatitis C Virus

Infectlon " N Engl. J . Med .. 345: 41-52 (2001);

{yMIEQW@ erapies for hepatitis C virus
In ectlon%ﬁrgﬁeggtn Cﬁgs . 6: 13-42 (2001); and C.
Crabb ;Erﬁuddnﬂerﬂmf tAelirvantien Hp drdwviBoahtteodsundaslyatains of utilizing

Hepatitis C." nce : 506-507 (2001),. Several

i glgtl “Eﬁté%%l “é’%)é Fhrevignmey, %%é/ ?Vé‘e%té@’élé‘? regegpe of a
H&éo%m WhdcFeslif HR AQRLARN:. ISRED %bB&nﬁn&%@bérﬁ@ﬁlQﬂ ase
(NS2-3), a serine protease (NS3), a helicase
afeRniagemMAYRIhe dritoRNENp | vithin agletnﬁfNS@B}am@’héﬂﬂxBBm

BB AR S DG LTI R ARl hscsin

sf itecular kifecled $120 A&l ddhRntifint @fithi mmﬁmlmlvﬁhﬁqata&@smg
at the NS3/4A site and for downstream i nternol ecul ar

processi ng at the NS4A/ 4B, NS4B/ 5A and NS5A/ 5B
junctions. Previous research has identified classes of
pepti des, such as hexapeptides as well as tripeptides
di scussed in U S. patent applications US2005/ 0020503,
U82004/0229818 and U82004/00229776 show ng degrees

.
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acceptabl e salt and/or hydrate thereof: wherein: nis
1 or 2; RLis CO2R10, CONRLOSO2R6, CONRLOSC2NR8R9, or

wo edwrarabyl ; R2 is C-C alkyl, C2-C6 al kenyl oPC1ZBS1086/029670

cycl oal kyl, wherein said al kyl, al kenyl or cycl oal kyl
is optionally substituted wi-tZr 1 to 3 halo; R3 is
G-C8 alkyl, C3-C8 cycloalkyl, C3-C8 cycloalkyl (Cr
C8) al kyl , aryI(Cr C8)al kyl, or Het, wherein aryl is
;ﬁrﬁémdun@glmﬁmer@ywcamng pariagk Pnlike yanessivkafers, whichhgye
[ t

BB ER AL PR S el St Btbmotion reempding

hehtmiCRLD, in SRYPotheidal ilvﬁilang f‘dbCémﬁﬁnﬂieh’g{ |3016X; @hbwments of
alkB&) C1-C6 al kyl, C1- hanaIkyI
dh% §1)1t10r1\1@@cusm hetﬁf% aﬂ@@ﬁm@@% k5! }1m63{1@1(1é10@8

"%H‘e)ﬁ'nl ﬁg%ﬁ% fenpiiGRG, R6,
SRI0, CON(R10 )5 et is Dt Per Ol He

s at ur a@mdembqﬁlmcntrqf mlge lm«‘.mmg 1&d1r®t@irt031 thethed ofdatenting a
said r

TRUEEHG et & ot RS A S Righird Brdisbiififled Aetectronic
sabaske dA fchemtd sﬂt@stﬁit@ llh@vfﬁ @%hﬁbéd‘zﬂe@&ffé@én@ frofdRh0 electronic
SR10, N(RL0)2, N(Cl- QC C6 al kyl), Cl-O6
SuRgrate, @Le‘z‘@@smom @kﬁfﬁomﬁw@@@Skng@VHPR@?W%aVWhG igpjecular

SN Ro) 2 RO KA YRR B o o,

ajhdraﬁﬂxiétﬁ?iﬁ)ﬁ A tdsfersedHnoledul&Bspatiey is, subSeq@8ntly identified, thereby
cl aal alkyl, or aryl (CrC 8)al kyl; wherein
CIP%H%Hé%%Wﬂ@%WﬁQ thyl and said al kyl, cycl oal kyl,

or aryfhd Pﬁn% bkt Yo %ﬁ{ph‘éé‘glﬁgoﬂ“atl@wk dl@legtnc co per, or a

substituents selected fromthe group consisting o
rratface BRIDIMBRIB, sunﬁ@@lc@l)a@ctem(smps—@ah@ﬂkgtrw Qbsigge undergoing

ocHiehios PRacs e, MmOy SREEmY by p B &t Thss
%nkﬁbﬂmeﬂ%%fﬁ‘xse SERMNGEIid dﬂd@@ﬁ?ﬁmaﬁ‘lmom‘t fluid. The

NHCONHR6 C(OR10, and CON(R10)2; R5 is H,
eV BonIgRqLt I@D’ lz%wahlva@WnS@n CQUBAIRPIK mefer Y acomt oggiing unified

SPAEOLE) T ¥OUR, ks 2 eGPl i lora £ededPrb X alPRhRHY

heab &ranesy cSIr}yeIFOI\m araglcnmaﬁws wsfe;cshmdyigomg dleiohitvg processing and
het er oar nmber ed aroaﬁ ic.rin awggn
vy ore

i Sﬁéttee %6‘8?%0@% g@i‘%@ﬁ If ProivIRPLY @ sifipgm gyater an

Y REMEHa ﬂ{ﬁb‘@@se@ sﬁﬂgi@cxfgﬁﬁpﬁpcdhrwﬁblt rﬁ&edﬁpt@@glbstrate has a
heterocycly is a 5- mbered saturated or

wsfacaiargs dfenem ﬁ@mﬂmﬂectrcmln gulhsiraienépr Example3the capfure

SR BaRTh ShEE alsh AMeNy oo B0 Br bk B REE ol

hefi@nhaadtyl. . Proetsig @H@dapture sytstraRibisy b suCyeladal d eyt about 25
al kyl or al koxy is optlonally substituted with 1 to 4
St the gehics asw) of sheedligongkateh Mgreguplesabhs itla gaplire pubstrate

1k 9y e S B o Nl 8o o L0 Bcon e

ar rb.mfyt) of tﬁBmo%ulay speomk ky/the c@ufﬁubymit@aiak(aisy JpulifPthe

CN, . CF3, S Cl- C6 al kyl SCQRG SO2N
SeoRR sagpouR ks, TGRS i ok R pccics
GhE B Riendich PNt %%'Qi)e?orbfﬂ%%@éﬁécfeg %031 RcaaeRsubstrate.

substituents of said cycloal kyl, cycloal koxy, aryl,
h et er oAngtherombodineend of aeynV@tlen apdirested] th yernetkiema molecular
r to forma nbered cycl.i n ont a
P9 e fp ool A0 AT PG Ao o e FRB QB A
aalsdulrs subStr&, lawddoadukfibe ared dEferent Gonatieyddctonicahbdtian, &
aryl , aryI(CT C4)al kyl, heteroaryl, heteroaryl (C 1- ca
aIkyI) het er ocycl yl, or heterocycIyI(CrC 8 al kyl),
wherein said al kyl, cycloalkyl, aryl, heteroaryl, or
heterocyclyl is optionally substituted with 1 to 2 W
substituents; and wherein each aryl is independently
phenyl or naphthyl, each heteroaryl is independently a
5- or 6- nenbered aronatlc r|ng haV|ng 1, 2 or 3

. oy o o e . I
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when R5 is other than H Rl11 is H G -C 6 al kyl, halo,
OR10, SR10, or N(R 10)2; when R5 is H Rll1is H C-C6

wa@bkdoyloledhml o, OH, C -C6 al koxy, CN, CF3, SR10, PCT/US2006/029670

S2(GC -C6 al kyl), C3-C8 cycloal kyl, C3-C cycl oal koxy,

C - C6 hal oal kyl, N(R7) 2, aryB; het er oaryl or

heterocyclyl; wherein aryl is phenyl or naphthyl,

heteroaryl is a 5- or 6-nenbered aromatic ring haV|ng

EXPQEG@ to & mremm&nﬁmﬂrgeth@mwuhr @mcws Ohg meplgular species is
szig h%@ tcolt g% 829 tr)s'u?@e %1%{‘6 Sﬁ%m%r \ém% l{l Slglgg:gléﬁg?pemes from the

whsiadrmeat.ed non aronatlc ring haV|ng 1, 2, 3 or 4

het ergat ons sel ected fromN, O and S %ched through

aringt m%ﬁﬁ@[odﬁnwg&&ﬁmmowy&eﬁl 4 ipeapsfhe the

I ter. .
IR s ok el o pRXSIAR Ko
suﬂmnatensu presentedk| Blog syeitehy ippjutlbrea gamsdiy contagies than gnczhfses an

iyt e APyt e e SRy G 4PTE Jolier. The
ahiare)shibstiade K Laieta0@bdey tiffded Eontitelefrlrsa kubdiale. 1A,

C 6 al kyl NR1OSOPR6, SC2N
sy@r(l@aygfuah@n m@ﬁ&e 3/ mzqc;@zhdesorpwml@% 10&%@%)“2 6,

S S R AR R T e e o

atlydirateheliertbasystrate iheloetnited ycihylthamal dm;brpmal deymt‘ aken

together to forma 3-6 nber ed cycllc ri cont ai pi ng
0-3 hdt aRshGHbOdaNEE CEenRtRRD: nshad &f dgpREng
giléseﬁaeeof%eﬁmeaﬁ&ﬂ ediBk@n tRQRE Bk taler SREME RIwdd two
nbered saturated, unsaturated nonaromatic, or
amomatfnr@ame;md is (prarscmtgd haviapgrOsudstigt ey loadwhiomal fist ed

t Cl-
PR e i ey o St CRERSRERT il bfelig st one
2)eatriit susstndte, frth Yhe st fathli@lvidphmehe U BieQdngfer container is
heteroaryl (G -C 4 al kyl), heterocyclyl, or
Heepenosiey eoy e EystapiidgnyiroppeK & A sawnd napjepyironment. The

L e [
AR b DR SO P R g
whieeeildr spedds. E(ngonaﬁy,ltMmpEndbmﬂeylep hfesmjolsecmenuhpmndwcﬂ from
each het er.oar i.S IH g&)ﬁndentl ered

AhorARtuTe SYISHE 4 ¢irsriliged oo %ﬁra@f% é‘?’é%’&‘f 6\\@%@?@0 fognt
fir088No a@oﬂﬁpmﬁueﬁl}cﬁ‘ﬁﬁﬁ{j through a ring carbon or

nitrogen, and each heterocyclyl is independently a 5-
to 7- némt&mrembsémmaoé@e orvenhemisulingried tm@m@&h@rmftdmrrmmng

4.h ted f
it Rte B Bokuter AT A R GABOR B e PHape roncs
Qﬁ‘ﬁﬁfééfdrﬁlg gw@@@ nAeRbitonklprdtadsthg EF/is c@lqﬁl%(ﬁhl@)d'elec%hlcs
CORR7, CON(R7) 2, C(O)R7 ( RL0) C( O) R7,
m@@cﬂ@@garwsa utilgriy ¢ piurabsy af ®¥5ps) A E30ster qopbaeaisdppded

T Sy T e 60

3@&(15&75);%0061&&1]@@@&? TNH@@NHR?qon&m}dr ,15 ﬂnaﬁpomaf tpla location to

het er ocyc| wherei n ar napht h
BI04 Sy HR e P e St e e AR BHERITPE 1 G Vg
Linal9z & foB 3 @sreﬁé’et SiRe 2RI R61E ShdcfeaMrbe n@ﬂ%ﬂnac—y be repeated as
attachedth ou a ring carbon or nitrogen,
Wab@q@@y@tqplessmem age partorimedenber ed sat ur at ed or

unsat urated nonaromatic ring having 1, 2, 3 or 4
heteroatons selected fromN, O and S, attached through
a ring carbon or nitrogen; and wherein 2 adjacent W
noi eties are optionally taken together with the atons
to which they are attached to forma 5- to 6-nenbered
saturated, unsaturated non-aromatic, or aromatic
cyclic ring having 0-2 heteroatons selected fromN, O
and S; each Wis independently hal o, OR10, Cl-C6

al kyl, CN, CF3, NO2, SR10, CO2R10, C(J\I(RlO)Z C(O R10,
N( R10) C( O R10, SO2(Cl-C6 al kyl), S(O (Cl- aI kyI )
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SO2(C1-C6 al kyl), S(O (Cl-C6 alkyl), NRLOSORZRS,
SO2N(R6) 2, NHCOORS, NHOOR6, NHCONHR6, CO2R10, and

W@y mi{R310) 2; wherein each aryl is independentPgT/phmngb29670

or naphthyl; each heteroaryl is independently a 5- or
6- menbered aromatic ring havédng 1, 2 or 3 heteroatons
selected fromN, Oand S, attached through a ring
carbon or nitrogen; and each heterocyclyl is

BRIEP &IESSGRIPYIGNSOF T E/DRAVEY@S sat ur at ed or

t d - ti ' havi 2.3 4. .
ot or Gt Giiee R B Get Pl SRR e ap e dbe e
il b gpseaéh BdnOthe Toll 60EIE ﬁ‘ﬁor@E@TMﬁl@f @ésﬁﬁ?tﬁtﬁl & preffere@nt

substituents of said cycloal kyl, cycl oal koxy, aryl,. .
seedigwenis of dhe inentione gTillppiraiedingpe pesaEIPRYYLRS Regyings in which

S b S e R R
drdawyihgs 423 n6ithecychidigl th gtale, CaypG8sic ystead bkink pGicedCBpon

| kyl), C1-C8 al Kk , .C3-C8 | oal k , I, I (C
%éﬁéﬂﬁ%yﬁ%Pnﬁgg%Fggﬁ?ﬂ?vﬁngfggygﬁyl?Xﬁetzggaryﬁz%r(c4
al kyl piGof ?ﬂéfélnssr ?@h%{lr%ﬁé Glapfedn 8f K¥lnality\BEfi8ERs&Altlized in an

al kyl, cycloal kyl, al koxy, “cycl oal koxy, aryl, .
ey yrocessinb delethotincludes fogl eptiioomantsymigudyitonmerld with a

Uit BT LS BB 0, SR processn

S S el gl U Gt s i
) ) b} . p a . a T4

C1- C6 Fipid presatsy rehgmatig 0€s fqa %%Pwﬂl,mfmézﬂ,odéfzg L@#@,g 26

T e e
C( O NFRED) Rresesites desormannar fpt useswitindebahuhents lof thehievepltion
or napht.hyl. each heteroaryl is independently a 5- or

30 ARSIy § HRtocs R AAIIED o8 DTS e VST ons
selected fromN, Oand S, attached through a ring

carbon or nitrogen; and each heterocyclyl is

iDERpEFIERESCRIP BION OF/THEADSBIIIERY ur at ed or
unsat ted non-aromatic ri vVin
ot or tantsin 8T o 28 iebfiad WA WertogCamat @t of niiing

a dabptiee SBERROtOFurtly hh @geifonnadd andier dintifyhiee Zregdicactnt

substituents of said cycloal kyl, cycl oal koxy,, ar%l,

e lequdas SpPCiesin i BYVEeYREY) ek cobeiisiars 3e pakigpatly

t e i i ~Al - .

A e L O R R R o

arecesyng. ohahleyvirakemts oggbheharastetitedtds daving pegeeenstabon of

to which they are attached, to forma 4-.8 ered

R GE T BT R R G eb S 5 FaR oA SR s

et Re e drékQandN 100 nd @ m@feh 886k dkRork $nolecular species on a

i ndependently H or Cl- al kyl . The present invention

aloyang besishdes phar maceut i cal conpositions containing a

conpoynd S gmﬁ h(ﬁ REESERL 5 IV%M’E?(FI}, 'a%?eﬂ%?fj f{@{égﬁlqé?‘r %olecular

prepa |86 suc %harnaceu I'ca conp03|?|ons. he

RBhes&ih ah BuERInmmht inpiebaned. L bades sobdthods egfosed &@dd ng

or preventing one or nore synptons of HCV infection,

CRHEPLIRTH S FEHTPS o mapFastureti Procsst U B tionic HOSHHes Eht

| AVEM AR F&ﬁﬁe@ HNRb1eE WAL Jﬁ%&iegﬁl’% ddpgthdl nl"h%renernjlmﬁﬁ can be

apparent fromthe ensui ng -description, exanples an
pentethait diavss, iDEIAE] ERhOEBCRfaPTH@N oOpFroTeBINgNENTE itkonic

amn|

Th resent inventi i ncl udes coppounds.of formula |
SRS o PR R BT P el SAvaR i g GsapsRen. For
hahplees cAphat e stralt 2D GREPRUBS] @veohheht to detect or remove a
pharmaceutically acceptable salts and/or hydrates are

HCV protease inhibitors (e.g., HCV NS3 protease
i nhibitors). The present invention also includes

conpounds of fornulae IIl, II1-A 11-B, DI, H-A and
I11-B wherein variables n, R, R2, R3, Y, Z, MW A,
R5 and R11 are as defined for formula I . A first

enbodi nent of the present invention is a conmpound of
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first enbodinment. In a second aspect of the first
enbodi nent, Rl is CO2R10; and all other variables are

w@goodwidssed in the first enbodi nent. | n a featPCBUSL006/029670

the second aspect of the first enbodinent, R10 is

CO2H; and all other variableS-are as defined in the
first enbodi nent. A second enbodi nent of the present
invention is a conmpound of formula | , p, II-A II1B,
hivleddlar Apectss (R gi, a Bontemimenghelienethe alettoadit yubatrate s prioseat or
salt or hydrate thereof, wherein RL i s CONHSO2NRSRO9;
aPR$1hl | ot her variables are as ori ginally defined. In
a first,asReGte Bfthd #jﬁ@seiﬁ eaRdt e RALIBRnic fBstkdte G KBan
al kyl, C3-C8 cycl oa C3-C8 c%l/cloalkl(CrC8
alelzgtbmp davigs., manybiie@e emhodum@ylt Ythe ¢leqtenneragipbtrates 2 silicon

4. al
Ty ﬁ@% Ip?e%%b thgy {é}é }rﬂa s&R?eds %n %}&r@vis@écgﬁh%g %g@
@ili@@% Wiafa! The rrﬁ@,éh(a@ép@l@@hktthﬁs&ﬂ’ﬁfﬁfm ﬂ{eydnwrsﬁment to the
heteroaryl([Cl C 4 alkyl), wherein said al
syRtTsAmRyTae £

§fra ub@wen%z W cﬁa&ﬂctqﬁlé%ta {AE 9}01¢%¥356P??1¢§8W8w& 15

[ ihehidt it h BT
R T S
Ispéoeersoaryl C1-C6 al kyl, halo(Cr C6 al koxy), halo,

8?1006 Si% MRS D SIS deatiftbhan

c@slsﬁ% e)wm)?(n@n(t Gheeby ptdvihtin Mﬂ&mﬁeam
S(IN NHCOR 6, NHCONHR 6, CO2R10, and

@QIID)&N(HRUDU) Erocmmgea bﬂt@h@ﬂpoataymlnatgd ptphg‘gpt@ﬁ @eqcﬂopi,envuonment
%’% e%%}li ﬁ{%mm 10N o ﬂagetgglﬂgo Sf’rﬁé g@g%?éeﬁuent batcﬁes of the

Lubstra@ys b3 pﬁf&kﬁs”e@ ﬁta@ﬂi&o&hérebé eshtdrnimmmet, B@Iﬁlﬂldmg a capture
attached through a rlnqgcarbon or nitrogen, and
\m@i@re*rﬁqdﬁée@fﬁag & chfaceTpA Tt frapnade, raterials in the
GMGLAR Jz&ﬁmer?ﬁew be cﬁ§ o@@& ﬂ bl coﬁfaﬁnﬂﬁﬁlg%@dobyeﬂvﬁléﬁﬂwnt
toget er to re cyclic ring containing
Ors3wiik tcontentiois] Slbﬁeamssldmfhe@hsphise@fmﬁ)r@}m@fgmg apigntRdly

are o naII t aken t oget he hthentro

B PPy o Ee g i s b o R e A may
RPQGY Ghy 61 ﬂhb PEbce Y HrasHohdte Chelsudgtetré samalyzit er oat ons
selected fromN, Oand S; and all other varj ables are

as defEer@ang fhetchpiuseBBAdare ih e PHETPRIeRyBiCa b BgLves

t I
a6 GREER O BRafAe e oo bl
@n&l}tbﬁmerheﬂem‘aéryth,e captuleedubkipate yﬂa@r@lsoﬁelboﬁipﬂ(@tdﬂ)/ suochded by

RO is C C8 al kyl, C3 C8 cycloal kyl (G -C 8 a
dpe @Hr@m@wy or %ﬁpyﬁe 182 ogfer papngg 5106011%3@@@?%%?%}9“0%%5

; | e
ISR 4Ly G A lIEL S8 e
Rée insolepidr opetidsyin sqztbsbmbudmtbnw afthdinventibnsubst i t uent s

cyol odn eyt SRBeR e pRarD piepBiy the Elptiag sttt hes o
ré@i‘f@&eglréa %@a‘t@f e ¥, el&b’&loﬁlo $obdithte BEAL proddsed 8y ﬁlanufactured

N(Cl-C6 alkyl)O(C r C6 al kyl), Cl1-C6 aIkyI O R10,
Crefomblaltis] kapionicnebstratnis aiconsupieciMers ppfeyAd)y, the

Res ﬁ%@%ﬁéﬂléﬂp@%}%ﬁ% 3O Mr ein

esatiodangt, the caprae pebutent hag aphefyd ares gneairahﬂiay theagilicomavedfer

heteroaryl js ind endentl a . 5-_or
%}%RIP%E%FQ fp qd. Brefrabyfhe e Fé%?@@@é@éarface
T It %aspa‘tﬁ)ﬂgl im@d fh@%?ﬁgcet A}E;Qb‘ﬂtlﬂe ilichGafeRl BRPe Bfeferably,

ni trogen, erein 2 adj acent substituents of
sai d cycloalkyl aryl, or heteroaryl are optionally
taken together to forma 3-6 nenbered cyclic ring
containing 0-3 heteroatons selected fromN, O and S
or R8 and R9 are optionallytaken together, with the
nitrogen atomto which they are attached, to forma
4 6 nenbered nDnocycllc r|ng contalnlng 2 addltlona

o, oy o o
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W@ eaaftb4sirbodi ment .

RO is nmethyl, nethoxy, ethyl, i-propyl, phenyl, or
benzyl; and all other variables are as defined in the

In a fourth feature of thePGRUSN6/029670
aspect of the second enbodi nent, R8 and RO are taken
together to forma heteocyclée ring selected fromthe
followng: ; and all other variables are as defined in
the second enbodinent. In a fifth feature of the
thecapttrexsipsedte bis 4 hiefaseaead: kadatiourettimdR8hé surfaet gk of the
and RO is nethoxy ot her varjables ar

B ater nPYOna R BB b i GBS SRoTIE PES & R5GF Risae Loes!
QJouE 'P@o ) R ﬁfétsuffﬂé’eea@%{ (IsmAle &élrélo%@:afé% Uﬁge}r%gl& opesa |,
ghmdrmamheaapwe aibsmie b @swice ata gigaiAban aHEpEsessed

SPES bl s i Be e i seBleA S P n B Ere RS e

iphird 8dbdtatctity aQREaf aréd@ 1wseg@ﬁm ng nambaw Silﬁﬁ&éared asrf the
first aspect of the third enbodinent, R2 is Cl-C a y
waproseses sgle Apstal sleptay et Mere Resfaray.dac %B@@HSéubstra © has
f hey
FrLELISHLY SEL Bod o A, AEL0RL 40, o pngy iyt
enjfetraﬁmnwﬂ wafe? Eﬁen@ﬁel@préfbiabl}y the @mpthratibswathdas a surface area

vari abl es e as o nal | fined o

srlgasgneo O fatts nbcttnfced pbeaBRtoeSisrd Sndle chif sl
A&rS e @Elﬂl%& B’?@ﬁa aﬁfcaﬁ B ubththé Sure e QearE e caP@iré Substrate
vi nyl ; and ot her variables are as defined in the
bacongor ﬂtw@ph@&ﬁlpn@rld pe@ématenlar spepiss rEpRENoHiop gEample,

B eS Bt SR IERL B D Nl SSRRRL b bl dflingtc

BFyBtaBSilie6n ghitad, hyilidef ivaed with asfadebicnefx kimearhe smrfeceoérea of
t he preceding enbodi ments. In afeature of the tm:ih
thepaprocspsed ﬁ@gierﬁryﬂaléfﬁ%%foqaﬁéﬁtusew the cartpsgISUbs{Re

ASpleh iapapegi ment
%&ﬁ g%&an elgﬁ?}rl]g’rgﬁh oneea;PHEﬂ 82&%?%%2%%5 nbodi nent s.
An;ﬁmuaSstséd gngle cdrymh Elhoén wherpeamstEned amneitlt dcoas 4 sinlafor a

co nd of for [-B, JII, JHA or
goiggu %PO%‘E%%@*&@%‘W%@ SlﬂiFoé‘cS@é%‘feébl e salt or hydrate
there @fven WORERHR dBBtukSsubdrse8 hey & baddck vtea diiférentForti0gf
al kyl optlonally substituted with 1 to 3 halo
mwmmubstrm dhesire @ﬁthe Fanfanci sabstesse peeferged to be the same

al d or
3 LRt b LA LR e B S0 O i o
ﬂf@&fﬂlﬁm‘ﬁ(ﬁﬁ(s? Rad ¢o$1t£15&r@7 ugéﬂqh @I&.l tyhufagtivpes prdcergl ,
pyrrolidiny t et rahydrof uranyl, tetrahy nggégﬁﬁém 5
o c8 Haglkwr aspercaraP e ShpEate PaR BISscraied phods.
| b8 €a and
TP e N o S Bl el G DR RIRGR i B e
tuhﬁi precpdira gutetrhrkadf}nfeﬂtlsng procadwes anbreasiprictquipinenfreare
rth enboﬂ gﬁ R3 is C5-C6 cycloal kyl or G -C8
3P PSR&Fy substituted with 1 to 3 halo
S ubst iTidepiice Aoddklat QA BB He Rk A8 DyakRgastadhidnettace

in the fourth enbodi ment or as defined i n any one of
ahe dstematition teshbige (st bangnminispthicrrd meshnd o Bspnauge

SR TR, S A T g

eglatek 1WBAE clettr@be Sitdsire de. ke dnyorowefenfantunpropessedslicun
enbodi nents. In_a feature of the third asp ?ct of the

FBtfRe) alomsd i eddifionaysitesstojwiiehympleculir BRACIFE (o8- BUSIIGRLS)
t-butyl; and all other variables are as defined in the
fourth enbodi ment or as defined in any one of the
precedi ng enbodi nents. In a fourth aspect of the

fourth enbodi ment, R3 is cyclopentyl or cycl ohexyl;

and all other variables are as defined in the fourth
enbodi ment or as defined in any one of the preceding
enbodi nents hi a fifth aspect of the fourth

enbodlnent R3 |s CHQCFS or CHQCHFZ and all other

o o o o I N Y LT o




10

15

20

25

30

said aryl or heteroaryl is optionally substituted with
1 to 4 substituents selected fromthe group consisting
wotooialass OR10, SR10, N(R7)2, N(G -C6 al kyl ) O(BrT/082006/029670
al kyl), Cl1-C6 al kyl, G -C6 hal oal kyl, halo(Cr C6 .
al koxy), C3-C6 cycl oal kyl, -G3-C6 cycl oal koxy, NO2, CN,
CF3, S2(Ci-C6 al kyl), NRLOSO2R6, SO2N(R6)2,S(0O (C -C6
al kyl'), NHCOOR6, NHCOR6, NHCONHR6, CO2R10, C(O) R10,
A& re6Iad|(iRd@pdhg drdbiilty obthh eaptmrsuhﬁt%stoaardeomsbind or
originally defined or as defined in any one of the
%?@@é"df’vﬁ&ﬂéﬁ%’@éﬁoﬁgﬁﬁ@me% a first aspect of the sixth
enbo RdvahMge b Pproliaealtigh potential
subsﬁggﬁ &§m£§°ﬁ$%éﬂn§§%§§.tuen§§ sefg%ted fr%ﬁﬁthe
topmefep amarfen lmldmg nmledn@r@pe@l Gor srRumple.Nf Ry ymproegsrsd-segsle

| kyl Cr al kyl Cl-
q%&s}%l(sg}%&v ag%eg%gﬁ,e)p&f_e %\ %ﬁl}éﬁﬁ(ﬂg&r% h@hg 2l#¥bn surface
YL PAMEOMA oNBR unpicescEBsingdeR(yElal ﬁﬁcah {optey, the capture
NR1OSCO2R6, S(IN(R6 2, S(O(C ¢c6_al kyl NHCOOR6
PRI ¢SSRPGENHR, LHCESRIDIOCte) REGOT AP aERED) S0t sgtore
Ak 19% \fﬁﬁkcﬁ'péog fi'lﬁ) %&§seg%$df&e Ay, th@ @ap‘ilhr)étv@;hfer may act
ennodl ne or as I ed In any one O e pr ecedi ng
B30 0:0,0 14 fmmﬁmld;ﬂam:o&@nnm@t dmpbitds of sitiérn Mﬁ@@%

enbodj nent, R5 i wher ei. n, 21 6 alk
C6 al R Ord&?‘?ﬁ??‘)’gh thoeRseRdnY ﬁﬁi@faole amq@%%{ pand
ﬁﬁ’ag@a’c&g’n h1Ro b %E’%ﬁﬁ%s’uﬁa& are® o Bthk ¥lecBbniC3uksrate being

cycloal kyl; and all other variables are as deflned in
prioeessédkt Fheeraptue ﬁ@ﬁ»tfa'f@ cambe tilpredear snecHisyndRalgrsPeHes (6-8-

Sritarnaof HHRC Rl b Gyt BRAER Rt Bislad
@m eBhHEKI(s) N(alRKé\%, We capdekDIbIRE 8 motec MHORER(ES and

each R13 |s. independen
tiayr,qb@séwe kgare effgetivelip RS tils m%?%ﬂ“éag SB?%‘“*%F&%@F C%éﬁ‘”i“ﬁ
Jef bstfaltec
bi5ed - SRR aRclPbras gl el ptupe it
Ravedeisarfhce &6a then mmmmtomcwubmq@mwh;le stilhmaingain hightrapture

vari abl.es, are_ as, defined_in the, sixth e

RER TR TRl RGP e nEC el P e SRR Flring
SRUE 0L heBMboRle @anngan‘bB @séﬁr i@ﬁ Q&Ectiﬂg\kﬁmémﬁﬂng amaloma or base
conpound of formula I, -A, I'IB, H I -

PhseBanbacid gmrm@@tmg. of &Pllbf?m%i?@@‘é‘-tﬁﬂa‘é}? or sibpn 6@%}}3&? sgiebe
wh
e Beaept el Bl PlBliey sl CRERIRY b e ar

ban Radily d@ermife ﬂib&fe@ldecsﬁtﬁatﬁeaﬁreﬂ obthe lmlstaiewuhstgﬂie dependmg

non-aromati c rlng having 1, 2, 3 or eroa
sporebeagture phibrmate Seemeétafléé‘r?ef&l)f‘%’i? éﬁﬁﬁa@ P%?a

car bo | PRh&TRE ¥

cycl og Eﬁﬁr@é&brsgg{égare%?%e%g |1%1r111§?(l§$m§l?bst ituted Wlet h 1
thardctetitistthatie ndenseteste ds fiso rﬁnah@orgzmg o Berpsessrt ipgention,

Of ha e)c%a g)tgléggtlca;aglfgpreN R&tzeﬁg*\lé %?5(10%0?%9( %{&r&%rface

%héﬁ@&¥ﬁstlcgin(§§sofr¥ Qat Kﬁé |Wa Koty chteabls aih th&ERlecGlHy
Q2( G yl), SO2R6,  SCO2N(R6) 2,
sp@)e(s@ ﬂ@aelmmmn)enwmwmwlmb duRetiRes 2P ters SR grate has

g&B%iRl 9 an%ng?\lsal cf)e Ya\ﬂ%lﬁﬁicrbfgl?@%%tsg?% gi;&f}v?m% electronics

@I@édeﬁmﬁé | Bortexkmpld, ﬁg£§1h@m wafef mmwn@-eﬁkub@ﬁ,eﬂ;ahty control
cyclic. ring containin &Peroatons electf rﬁ qm
N s pnsint awddlawaresa?qaafw% PEFELC aDscE Pl BTHAHTRY

I feh8piRfeaBetcAgin this
e A S R s St
enbodiment, R5 is C-Ce alkyl; and all other variables
are as defined in the seventh embodi nent or as defi ned
in any one of the preceding enbodinents. In a feature
of the first aspect of the seventh enbodinment, R5 is

met hyl ; and all other variables are as defined in the
seventh enbodlnent or as deflned |n any one of the
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aspect of the seventh enbodinent, R5 is Cl-C6
hal oal kyl ; and all other variables are as defined in

wo b@7se48ht h enbodi nent or as defined in any oOPET/OB20061629670

precedi ng enbodi nents. In a feature of the third
aspect of the seventh enbodidfrent, R5 is CF3; and al
ot her variables are as defined in the seventh
enbodi ment or as defined in any one of  the recedlng
mnmxd isresitienn. wgferpigonte ERHOIRURETFRLSC BIMPHENS Fl@gerh guch that the
entlon I S.a I , | |
B R Ry BPERRLA s Bl bR Brdatopme L Hfgtr

e@kﬁpl@ thdoeptiat suishetedat SMaree;bmpRSmgsop;qdR?mpaxamdaza tHe
ot her vari ables are as glnall d or

presenae At FaPPahgn BRRiceR sirfse BF & carite gy {% GrpRotehe

' %@@%@@ﬁ@%&l@ fdex%_%?lgeﬁ' 1he I?Nlﬁﬂpﬁg{,f E@crhts a sP%_hahﬁe O &ftatnination

r - al kyl; and all other )
frami sahlses otiree oasamafanhmcm(sph MimteyhNhetenht Garmasian of Time-

defi of ,, d|n [
ﬁ Rt Ve pPLL AP el v 7 Rhes)
P OUNDRér thedsBflsarfhce dhhnacﬂehs’o{ks dfidaptafe dubbtratds canfalsa be
pharnaceutlca |y acceptapl e salt or hydrate thereof,

terleredi(p-gRlow kjdiclpptricmatssiahsyeface chara@gal koxy, hydr oxy

or hahgye, ?ﬁ)%s 3k Ly plRe 511 ¥ @%Jtﬁ%l sﬁﬁsﬁ?&n@ﬁxd@ Eﬁr@éc@@&ﬂaf/ are
def i ned ortas Cdetined one of the preceding
efibadi toaniast a paruau]far tysb oﬁmptmulaoépet:f@e oncenthminant (or a set of

enbodj nent , a

GoRIE sReCifsy r%\%ar%@?ﬁ Cﬁq&e ‘f}ﬁ‘ral‘%é ? ﬂtlh%%%’a FHERESr as

?ﬁfchﬁ@&i il he 30Me @Hﬁr&ﬁnénh emPuEk 86 bBo @iRat ithedpture SubsRate
eature of the first aspect of the ninth enbodi nent,

Ry acstorbetrhidxytify dheiprgbdnco phene aranorgipeeiruly aoiecydar SPRSdPS

i n the ni. nt or. as defined in any one of

@ﬂ%bb?E%%£$ﬁﬁ%gg%gkyﬁgﬁgmme?n a second aspect of the

ni nt h caphediipeitites Mgy bs uftizdddn alviyibty drdviadimetthefan

vari ables are as defined in the ninth enmbodi nent or
@bmrm;@s nANEAGIERG PICesh EXprals af Ay IEREsAISHBRPde eqvy ogments

Béerd%ﬁ{x%@F%c B'ae%’ iBhs #ﬂ%@es@é%ﬂrﬁx@ﬁ? B Abrs used
and var es are as defined

it trhﬁb@ermeﬂicbs ani)mi»smm bemg weﬂ@éﬁlpmedewelamgnm@rmsses

t he precedi ng enbodi nent

TR R GBI EEOREEY PV PD B g ARG CasaY A foat o8, o
HJABbpe gﬂ[ ﬁﬁh@@p@d ®ithS pﬁiﬁgel A8 Gobvingd heouphnbdcaikine) oeme

or as fined in any one of the precedi ng enbodi nents.
|env:aorﬁm1tmaefh@fsub$tenttah1iyrqdleaeﬁmect of the ninth
enbodi

vari aﬁﬁugfaée %gn%gfep}pé%{y en%{%r%ent@?ﬂ et n‘%olg&?ﬁ'énufacmﬁng fab

defypnady thmpAYdaTe wefied fiprisesas domgr i veeious funktions (e.g.,
fourth aspect of the ninth enbodi nent and

kit DRIt POy 08 TS B HBE B TPV 1T Tng
n
STARATEC) e Sp e amenare, i sl o
Ihweﬂhém@ﬁl fabSarapemﬁmnmalnd a@ﬂurﬁlﬂ]ymﬁ psoclesses b1Q, 120 Ahe gllipses 101,
ar mac

aladiertiogahedrd BaE P e b Aiar Rt AR BedRtetsfirseg ot the
t Qif b B FaRurid P8 'Eef??fo%gsssiﬂ) U 2ot 1ﬁéiludébr@@b%rﬂﬂ@ﬁment 115,

non-aromatic, or aromatic c clic rlnghhawn -
ob@;sgmd a@bURsponding rmmienmrmnenﬁérlﬂ,altale ﬁlﬂ@va@mnents also known

e aButieny ooty ey eiofly S8 LDRR T R AR gl e

per QERKt.| RNEBE ViR htPare OpRalp ditefrafeds cant@]lbd/envimnments in
68 or a pharnmaceutical l'y acceptable salt or hydrate

thereof wherein R5 is H, halo, aryl, heteroaryl, or
N(R7)2; R1L is CO2R10 or CONHSO2R6 wherein R6 is C3-C6
cycl oal kyl, Cl1-C6 al kyl, phenyl or benzyl; and al

ot her variables are as originally defined or as
defined in any one of the precedi ng enbodi nents. A
tmelfth enbodlnent of the present |nvention is a

o Y r [r— I n e - re o
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substituents selected fromC -C8 alkyl, C -C8
cycloal kyl (G -C alkyl), or aryl(Cr C8 alkyl); and al

worde16483 | abl es are as originally defined or BGSI/US2006/029670

defined in any one of the precedi ng enbodi nents. In a
first aspect of the fourteerfth enbodiment, Mis
unsubstituted G -C8 al kyl ene or unsubstituted C2-C8

al kenyl ene; and all other variables are as defined in
produdtionregeientent whirsshbssiates aesidesenders srparaiesd 0wy peienRy and

he precedi ng. enbodi tn0F
A T G b R e A
OF nBRHPSdirhatt e d1,G4 1ahdoaply h e 1 1 4rid4alThugtdapture substrates
vari abl es are as defined in _the fourteenth e | nment
i he UHR e oLy TOREB! 18 h 2 A BB BHBR Gl g send &
ti f )| ieMrbs th
St EE9E0 aff bEaireheanbr S E gt o
adspezriyt emdronaredt.al | ot her variables are as defined in
the fourteenth enbodi nent, or as .defined.i .
the phacaargRsad mene R Sy At hish £ty oRhiner,
fioupdreenhtereiiind bR T the i érfiodn Tudister toiteilels wilikyd mne
or unsubstituted C6 al kenyl ene;. and al |_ ot her

vlasticbésayoeassing snaliedes Pelchré pottimaitaddar fadadimerhsgirlisirrface

B S e

HoSdd QED'SBEIX e clEats, dbdiyti @nmderand ngheb sonttintmdodTansporting

- al kenyl ene; and, all other_variables are ?s.d fiqﬁd(in
g

ey Y et atEn T TSI SORBIIH

| gqpégd' ' e pRodudatthéreo etk b frosest steps.
g@lgsef%{ﬁggpdttﬁgd ourf%ﬁ%ﬁgﬂgﬂg i nent ,t M s A filf‘rt een? ﬁps
anboefhr certhinefs mdjealpr bseset to mersnoitdhe figiskedasagiinig repote

formula | , D DA 1D Dl-A, . - r o

e sk G eapea o s hfon e R dhgipeine
L&eboMa fp. 1, and all other variables are as

originally defined or as defined in any one of .

t
pr ec e ferigubtiensieroninings, spreasdiydes 26F n‘ﬂi‘éerfr’ieflfagg'ﬁ?ﬂed
enbodi , ' t i ab '
T e L s ol
18dkABtoahel cdnvaiBer’ Pergiostime Munthemyweli trapsfier ofntainers prayrdsnt
invention is conmpound of for al, J...11-A. - B
iR bR TSBS Doy orprea s B eaierysonitaf fo e
28hai %f kG eUtiRelisRbf 2 WiRHRishbdirateSwithinanethnafek c@ithiaer

variables are as originally defined or as defined in,
dmt absnéotts ddviropicevbsiiatey cs dDOHSTMIERZOIMPTOPRSSIAS st SIHEOR

t he sj xt eent,h di t, the 2 ' I efk

PR A A OgUE AR} O PPRas ot f SR TR, Rhdcan resul
SRt BEREionTSRindbed 8lidte fhod hareialige dwringpdowratream processing,
cyclic ring having 0-2 heteroatons selected fromN, O
andesribpdheatiot her aspect of the sixteenth embodi nent,

the 2 .adi L et ntiget herote f0hMoaded
e S R e
heittesibedrowafemehactre probesad N, to@ attoBngnisldy e dthe evafdrs are

nmbodi t h t, ] ' [ : d .of
Hogsediaronhe RO R0y oDy 1 Bwerkinn g pUg Ol 4

5’% GRULLEH 1Yo RAGEPHAPIS FOUT 130, ThedTGUP 180&Y @6ded and
reen Wis H Cl1-Ce al kyl, Cl-C6 al koxy, OH, halo,

htednsi@tad 1|@9 ta Ithcda@() f)rlo@Qsis))m@ M)fgl_;th@(p@qzqgrs,ingd( Ryying tragpsport, the
oc . and all_.other var :
oo Gh Reaio bt TR oS Gand AR P Bl BolS gpe gt

PS:86R6 bOmeTBiedio ¥hSare pfeparddits atcepsthe @O s thgtents. Thus,

sevent eenth enbodinent, Wis H and all other
vari ables are as defined in the seventeenth enbodi nent

. or as defined in any one of the precedi ng enbodi nents.

In a second aspect of the seventeenth enbodi nent, Wis
C -C6 al koxy; and all other variables are as defined
in the seventeenth enbodi nent or as defined in any one
of the precedi ng enbodi nents. In a feature of the

S - g, o " o o . Y e
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menbered heteroaryl having 1 heteroatom O or S; or
het erocycl yl wherein heterocyclyl is a 6-nenbered

wa@atoanad4exl ri ng having 1 or 2 heteroat ons sel et BUSINOMIGTO

N, Oand S; and all other variables are as defined in
t he seventeenth enbodi nent-d0-as defined in any one of
the precedi ng enbodi nents. An ei ghteenth enbodi nent of
the present invention is a compound, or a
EntnmeagEntthadhd yakoos phabBOPPsad exposedipdnay ee ddtenteslofy,

selected fromth rLOup..consi sti f th nds
SATEE e saD st R ANB L R PREDA e EARA DRE DR RATES
AT EBARRUDEATH R eXbdssn BB bt aF@ kOthe Gled 1051 R RBAMENtADS.

U.S. Provisional Application 60/704,792, filed August
2, 20usticuienhediments b inygatier vtilive adtfoVB capipgurediojhold

& R . kL DR Bl DA R o

tpmes@h cAs dépicred eckilaL, &£ 6OEN2 (tadongises albawbosurggR30fand a

' ' ' t i ng el ect ' .
R aT oL AL SPORTE AU PR eagR A A enGe 2AAc A Hehgfing
HENACLSRHOS b iritSs. SRt &5 Linkel %feirsoahdre?%gﬁrgd&wmm@
state of a processed substrate upon conpl €tion of an

pracassing diceltedd t2Spiluheldivg snots @f thediduB. The iéétgh@lﬂing spot is

important is the need for. ol ecul ar cie

ERPORL QP b shtols SR MRS Rad SRR of 3G SRowe PghBF ogy
RlditeonSofgI40atiers anSdxh@ ev Seicdhap@néudBirtat sudih a@Yapi@e substrate,
mani fest its presence until several subsequent steps

@ndepenipsihadha yenantingy tlifrmedhe pas pt2 ppical FOUE. The 26
ot IR ui;éﬁéal'bftm@{oe@éﬁhé& SRR il tﬁ@%@'ﬁpofo?e

detected a owe ower concentration levels as
dl egriostic/pedflyingepuspaeswithaitichargzitothg éypisatpldnaing ibdéab ces

under.goi ng .el ec I C [ 0CESSi are especially

RBhsed, gpﬁgéﬁléotgﬁﬂgﬁiﬂgﬁ%ﬁé Wﬁggsng transfer of the
devi CESndTEt YYRL babtVn8 MR huddrep BE ACRSS 88 envir @8R o a capture
contai ners, such as front opening unified pods, nmay

juhsithie peaant Withguh fimddtiee taciba mzashmasm of trensfert dior gkample, the
being transferred.therein thro | e eor
POl RE) & SR RE R Rkl G PRI B e raolerasy
$pbciEEomNVERTONrzAbio dhdredplise @fibditaee ddowe prin@RilAbe diffusion
drawn to nethods, and systens of utilizing a capture
@ik gmentiackig iofthe gate oh o ShisHREhavImedi s s of iy ord of,
; ¢ . . vi
SRR Ga i OrlIB SEAE oF AR TSERl 8%, BRAHOOBIRDD)
Aheneaimely, timnaavirotsenti rhdyi Ireva atmelasflarspecies minséarred by some

S b R P PR o 8 R o
#R)L86 U O UB PRGbRSe (dhddiniAl She@phRABtNARLE) Wik amaRdtransfer

bet ween i ndi vi dual processingSteps during real tine
aféls melasnlat snecics £pergrot brrvidee linitaleersomiie ertgraciipyl ediween the

have been ,us 0. nodel.. exper.i nen t I ral
PR GRS bR i SRR, Tt TnlERlobs i 0e! gl
molekilBgspeoies man bk bomik alisorsalyer efibedidiiiskaly aisbdated with
i nvention, di scussed herein allaow the_ anal ysis_of real,

thp gEptinersybsteeEs IR SPHC gRbefimsHEs; Hredeansioried BoleRUR SPEISds
I .
o B B B e P L T g
@latasl enchddanergpibe cgguiersubstragmiy orterecttwitlothedtagsferredi cs
rocessing of an electronic substrate. A ca re
BhRETRCa%eRln e s Gt et GBS Fisr SR B B Faolgsuter
lesied (O] 1€ tieUbBiM Rts 4 EXOSEd Lo an el ectronics
processi ng environnent having the nol ecul ar speci es.
The nol ecul ar species is transferred to the capture
substrate. A characteristic of the transferred
nol ecul ar species i s subsequently identified, thereby
detecting the nol ecul ar species. The capture substrate
may conprise silicon, a low k dielectric, copper, or a
surface that mmcs the surface characteristics of the

o . . o .
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environment may be within a transfer container,
preferably a front opening unified pod (FOUP). The

wo-adPonEy3 be configured to hold at |east 26  PCT/US2006/029670

waf er - shaped substrates. The FOUP may contain 25

waf ers under goi ng el ectrom ls- processi ng and a capture
substrate. The electronic substrate is preferably a
silicon wafer and nore preferably an unprocessed

si ngligetifyiat alchabtteiaic ofalficmolctiler gepics thet Hutrssieatdrom
has a surface area different fromihe el ectroni

the Eyiteament tp dhe caphps FibsTaty dayha RFFOTEEHLSRA Y HeY° have
t&hﬁ%@?ﬁﬁwﬁ{ RAnds B8R n ARAM FP ckidiBIe, ddSrpaibh bagme
area of the silicon wafer. Preferably, the capture
nsalbsflarapecitraon tharaphce sehstateanayl weasrioapedinsinga theppal

t he sur.face, area of the,sili.con.wafer. r .
shirgrapiar ot of St P Bl ER B maQlefs Asshopan
6. ata dRagkioahnyBod Qiskd fEgehth astolkas spedes &f a tdpeure

silicon wafer. Transfer of the nolecul ar s%%gi es ta

sebriragsa pEhar BiiINdes an alr Ragitmiess PP nd RIS Fo5 HireRlet
e - C c
e A NP RIRE Sl DR AL WAk ] sub it o
ddesrd mivleanldrlspecigze A elscifl arpetibeidenipfication supsformedwith a
ot her e dj nme ft invention is directed to
W@Pﬂ’@s‘g???%s%ecwoéﬁ W&E@g‘ﬁs‘g % r om an environment for
@Jﬁ«%é&moﬁﬁp@a@&mﬁ&@amﬁﬁ.rﬁh?ﬁw&ait@ 2 SHRBLEAL D toA

capture substrate, having a surface area different
ahelyre thealesdrbed snopice with hsgradiens miceshiposed fpogagmnalysis. Other

.envir.onnent. having the nol ecul ar ec]
iR LT aipaEy & Sprclins s BEPES i veaptiized o
chhisletiad the rhéleduedddreiopuf the spditesiisentl], desogpi wsd hotom
the environnent. hi_another enbodi nent of the
nepgrE#L Y B used apRartethoderfilicgHER F1S8: t he presence of a
SPeCifSldd oo Giehfs UMM thvERlonCHHR Gkt BPEARrP SRESRS AI
of an electronic substrate is presented. The system
denaritied ésredn, twhactsdre expsad & aresledtiaicsenaiubséringrenvironment,
nvir cinrrerltée,r and. a capture subst%at & contai ned within
PP iRde fRs RO RS R TRY SCHH SPEU R B By BEPAE h AT RY
pHEfiRs AR Bofthbilie TepirtibhiemitdieaRe oF bANbCmEhsslEall L
The system may further include a thernmal desorption
spesipcomdhacmdonment tithe eapire svhiuate rewar¢sghe B@lqcnlar species

emove a.nol ecul ar I f : t r
R0 TR LS -SRPR LT PR AR phEp SRR
wdgaRitiRl it B palgiiiaeconcantedioh here] ethaeipeertd oaé ot Mmere molecular

i nvention, a nethod of determ.ning t Ee pr esen(?e of a.
petiee ubar clpahadines af p anspden BEReRP RsAIBHE! B FRGVIne @

[ i

G S R e S e P
whdtherddngificettont afithemplachler speoteaitakes phis olntl atiemglagy

| east one electronic substrate fromth i st

GHRSARGHY BhSHEOT s EYERE] B CoMURPHaIls RIS S5P oo
thbRBUENG ofib§ EbmTthOERMONERAMRIThe E&)tire S86HALL thereby removes the

m ni environnent. The captoe substrate is renoved and
rapigbylaespeeios femdhepmaronenhr Bysnetue sEistipieagiaydhleas a

nmol-ecul ar_ s i ) i ) '

R B RSRY 3 TR bt Do BE 0 SEL oo
drfitbhinkAe dnd mnyeofithacsiwe sciomtaadsdescribad haginra subsequent
transfer to another mninienvironne ot her

enmbodRekaise empodimentsif dhg ngFtiag agp Eitéécﬁ@ﬂfotsastsrnﬁ&rﬁé?&ne$ing N

t?? g%sglxé%i P9 A EREREE o/ 0P TRy RE thfr e SRBE bES mbRcRlar

nsfer contalner operating in an el ectronics
manuf acturing process. At |east one processing step is
conpleted in an el ectroni cs manufacturing process
utilizing a plurality of steps. A transfer container
is loaded with a capture substrate, and hol ds at | east
one el ectroni c substrate processed during a previous
processing step. The transfer container is transported

a o . a Y

o o,



10

15

20

25

30

enbodi nents of the invention, as illustrated in the
acconpanyi ng drawi ngs in which |ike reference
webarani4es s refer to the sane parts throughout P€h®S2006/029670
different views. The drawi ngs are not necessarily to
scal e, enphasis instead bethgy-pl aced upon illustrating
the principles of the invention. FIG 1lpresents a
schematic diagramof a plurality of processes utilized
specied) irehie edvioninest (elgdcasiichgnicamantfittiring letviesniendl The

envi ronnents, m.nienviroments with a.robot and
Séféf%lrlﬁ?%ué?ﬁ %ﬁr‘i?fts "*1"51?’rlélﬁallélel’f’ili’l;n @ﬁ@ﬁ%alwmeewwme
dibansd &5dthings thﬁﬁﬁﬁéﬁ'&lﬁéﬂ Qéﬁﬂéﬁﬁzﬁ thgqeaﬁ'ﬂ‘ﬁﬂﬁ fh‘é@raﬁsfer container

processes, In accordance with ment s’ of
mapeavei acnuTabé Gea grep‘ieeémmas uapmctmntmmgle@fyswl filioon wafer.

eni uni fi.ed for. hol di.n 6 wafer-sh
B5apPde Bbsg S B e R AP dr NSy gte
thdité @dchifRd hbdefa redarBin@eptute QbHIRSEY Pt traRfed Bbitainels. use
with enbodi ments of the invention to analyze/identify

a nol @dgr eipbediments of theamenipn aw ditscipd o getgrmaining the presence

B o b et B e el ane

mipgdryirenabnidt Aniexbmplasy, cepdintitng dastodatent ioschemitioallan
t /or.identif f

AL, 3L i R PR b e

Iﬁﬁz%hﬁ%ftﬂrgéésé’és 1Y 0 221K %Qﬁﬁé’ssl o e teBcaBRY kHa® HEEhrd Snly

| ectronics manufacturing fabrication
@pm@m awigacem@wneﬁd;atp OrPesies ofthy chirachamdetteningfeb. Hach

havi n ratiqn _of aone articul ar
woret o & A3 ies el ool 1 & e dr Aap oty Bongpent 111,
8. Eachavhiegvieshngsne at €121 hamudkoQ robdtt1s 3 pEx3 foi inlam@maaﬁg
one or nore nol ecul ar species on a vol une basis).

dsivisee hpiBaPRSSEseRf Forramiplee Lo Mmay Ined WakroTutgér & @HPnl@to
e
ths edfdromag e frd thidreven foom phieo‘uoebahdqﬂamdemtormmmfer container, such

suhst.rat The environnent i ncI s the ecul.ar
ﬁg‘ﬁcé@g %6 UBRSPQELR ey Xt BERESSE IRA FReREe g‘g’ﬁ%‘é 1%&901“‘16‘1 m

thE thﬁé?&%ﬁ%au‘ié? aFoﬂ tﬁe bRycededid, '120 REcWRAMERE Y UEIAT OF
processing of the el ectronic substrate. The electronic

wibgviranwentai 1he2 bme@éwt a ggsomhivr mniti i 2t W (@pwithowmnkshown
R S e T Y

daptuge sub%tr@t@n% £6n6 ﬁfthé FOREN] 30h el ke Ghnsdsti sﬁbmb@tuma&gomg
present or absent. In accordance to the present
RAGASFHE TN Derfaalareidie deisraing (hapiesanse oA ngdecyiar species (e.g.,
EEEbhat Sal i B on it AL O S BRI bl
mpmmwmtotﬁmeeﬂm i®hi c substrate is an unpr ocessed

si ngl stal .sili.con wafer. ecul, ec

©r A FPE Fe e OB P B° P ppmgiation of
SRS bfRbRed RURSRAUS @ttiaﬁsfeﬁc&iﬁﬁﬁél%% ‘bé&‘ét&m@& 1 €vent

mol ecul ar species, which is transferred to the capture
@mtrﬁan sonfeminagienof & tO@éL ,Or Phasieabihc gepanse oﬁ@erfqmmg an

ecul ar speci e an . enbodlnent
PRRTrS SR ShuRls SR TR TR i et
QiHOeE Sfshgtce BNﬂrir@fHﬁEﬂﬁtam%ﬁQfe@&ﬂbeﬂ heretiinah Ge bt Wigh these
downst ream cont am nati on. Processing a batch of
EBPRAmPHAt ed substrates in a tool environment nay
result in contam nation of the tool environnent.
Subsequent batches of the substrates be processed may
al so then be contam nated. By utilizing a capture
substrate and identifying a characteristic of the
contam nation, materials in the transfer contai ner may
be di sposed of before contam nating the too
environment. As well, contam nated substrates can be
dlsposed of before undergO|ng potentlally expen3|ve



contacting at |east a portion of a surface of the

capture substrate with the environnent. However, the
weaproiassubstrate may al so be conpl etely surrpomuszo&g29670

the environment, or exposed in any other manner. No

specific time limtation isinecessarily placed on the

exposure, though it is enough to allow transfer of at

| east one nol ecul ar species in sone enbodi nents of the

i NnVeld b edlated Bmbodinent) dty aebizedtagtine spbsmennay harverihé on,

the capture substrate has a surface argﬁ‘%re%teg t han

siggte has been exposed

IRoUET Sped SriEsanely ramey wkalivg s GRS .
tTBRERGS gﬁ\ﬂﬂxfmfeﬁl@f ’?ﬁ@&%ﬁn‘? bRl 86dy 08 Be ubstihate is
a silicon wafer. Mre preferably, the electronic
ssheogienatrensfer tetw enmpwodlss procshaegl Ehisrallewa thesamegapiure

fer.. Ln one enbodinment .. the capture substrate has a
Sé\%rrla%c@ Srué%ffﬁ\fegg’(“é?gnﬁ?fhgﬁerf H%twg P PEORSWaf er bei ng

Pr OC EBEBRIhEY inveEHeh &Gt Ve artRyueiBr bl antl desceidpd with
substrate has a surface area at | east about_ 10 tinﬁ§
refirsneesrtp peeferapdembidimpets dhareafolh Wit be pndepppest by those skilled
.pr.ef - : at
P RS e ARk B A0 BaFnfmal [RE @R
depdreinig fibirethe sE0pe of tlef iavatioy entdrepassqithyr the spizatiedtieintras
a surface area at |east about 100 tines the surface
area of the silicon wafer. In another specific

enbodi nment, the capture substrate has a surface area
greater than an unprocessed single crystal silicon

waf er bei ng processed or manufactured. Preferably, the
capture substrate has a surface area at |east about 10
times the surface area of the unprocessed single
crystal silicon wafer. Mre preferably, the capture
substrate has a surface area at |east about 25 tines
the surface area of the unprocessed single crystal
silicon wafer. Even nore preferably, the capture
substrate has a surface area at |east about 100 tines
the surface area of the unprocessed single crystal
silicon wafer. One skilled in the art can adjust the
surface area of the capture substrate based upon the
application and type of nol ecul ar species present. For
exanpl e, when the capture substrate is used in the
presence of x nunber of unprocessed single crystal
silicon wafers, a silicon wafer with surface area of x
times the surface area of the unprocessed single
crystal wafer can be used as the capture substrate.
The capture Substrate will have the sanme capture
capacity as the x nunber of unprocessed single crystal
silicon wafers conbined and will act as a sink for a
nol ecul ar contam nant that binds to silicon surfaces.
Even though the capture substrate has a surface area
different fromthat of the electronic substrate, the
size of the capture substrate is preferred to be the
same as the electronic substrate as a matter of

conveni ence based upon the di nensions of the

equi pnent (s) and container(s) used in the

manuf acturi ng process. Hi gh surface area capture
substrate can be generated by standard nethods. For
exanpl e, a porous silicon wafer can be etched to

achi eve high surface area and used as a capture
substrate. The etching procedures and required

equi pnents are well-known in the art. The surface area
generated can be determ ned by using a standard
surface area determ nation technique (e.g., Langnuir

I sot herm net hod or Brunauer, Emmett, Teller (BET)

nmet hod). The enhanced surface area of the capture
substrate relative to the electronic substrate (e.g. a
silicon wafer, an unprocessed silicon surface) allows
for additional sites to which nol ecul ar species (e.g.,

L T - q o T 1 1 - a1
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substrate essentially acts |ike 25 unprocessed silicon
wafers in terns of total capture capacity in

W@ eowpAard4sdn to the unprocessed wafer. Thus, thECT/HPL006/€29670

waf er may act as a sink for a nol ecul ar contan nant
that binds to silicon surfaggs. In accordance with the
present invention, the surface area of the capture
substrate can al so be |l ess than the surface area of
the el ectronic substrate being processed. The capture
substrate can be tail or edCLAIMSpeci fi c nol ecul ar
species (e.g., contamnant(s)) in the environnment. The
ﬁ@@tur§¥su strate can be designed to conprise

CEP8Y 1% hat have high capture capacity for the
nol ecul ar species and thereby be nore effective in
capturing the nol ecul ar species than the electronic
kubst A anstherheEnegoiing aehdetwlarspesepironessinmgonment for
Thereﬁore .t he cagturﬁ sqb trate, can have | ess surface
ar ea PRANIRETRICETPS Srite e LI P 4k PRPTP TR
mai nt ai N hp@hidead elpaure apRehikywhaeintthe cappheeubdfate does not
speci es. For exanple, capture substrate conprising a
net al haye thistame yxieerarsdat tha glesonipsulpsiaty; f or det ecti ng
or renovin ' r@fhShigazes. A
coati ng of&%ggggﬂggggﬁgg%%%F%ggfﬁgggggﬁﬁﬁgﬁbtu es can
be used t otraisfectg the nodpduldarepdyahr foea tirosnvandment to the
refractor ases. One skilled. in the art can_readily
et er FAPHEY FHBTaES TFEGY ST s he TRl oo e Enp i ee
substgatensependi ng upon the nature of the nol ecul ar
speci es and the capture substrate chosen. Capture
substrates are preferably utilized with at | east one

urfage charac I.std c.that .is. advant Qus. tQ.its
foe, T SRRGR IR Skt kB PO RS SSiiebRarer
characteristic can represent material conposition of
the surface. Surface characterjstic can al so represent
$he wele mRlkod of i 2 Mithercatths silicoh “afd ine BEpegssed single
S p e C I gl . .
cmbodk meng Bl P, SRR e IRE cRBEb A B ensine, 1 oy
mmcs a surface characteristic of the substrate

nder.goi ng_el e oni cs . processi ng. For anple, in a .
LT cBi er SEELRBLs Fabreh e sumires ofdls PR ESHETae is
of t hgeskt eRMeSHidAGRE Cctates identifying the
presence or absence of particul ar nol ecul ar species on
the surface. Thus, an appropriate capture substrate in

hi scont ext .S siljcon er or some e of .
Lubat o Eoleg s Bt Mol Bine sultioe S el ot s o
char detgnbeiti 10%ineds the Sirface amrRa WaftRrsiiaoa wifeh cked to
sonme degree. In another exanple, the capture substrate
has a surface conprising copper. In particular, the

res - rf.ac :
& bt Py ool BFLRnO WA e AR BT ) o BB is o
haze, leadtiabbutiPBytinasstthasurfacs gn af thesilofonomaféranm nat i on
fromacids or other contam nant species (see Wnter, N
et al, "Formation of Tine- Dependent Haze on Silicon
Waf erphe mo@bl @f Slahe, RMSRMEE Jur MR areder the 0QBlreRBbstrate is at
109-1 12). O her types of surface characteristics of
capt urcest $hogtl08 tisaes shasuafesparbe of Giclsdiced Wagrg. , | ow k
dielectric material surface character). Qther types of
surfaces on a capture substrate include surfaces that
&r e tohd mewdd b CadifnrlaetheiP@k thstutedubitye cethphigeh eitidbar
speci es or contam nant (or a set of nol ecular

speci es), regardless of the character of any other
substrate being processed in the sanme environnent. Li
such an enbodi nent, the capture substrate nmay act to
help identify the presence of one or nore particul ar
nol ecul ar species and/or as a sink for the nol ecul ar
species. Capture substrates may be utilized in a
variety of environments of an el ectronics

Y - - S — o o T
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To illustrate sonme exenplary environnents, an
el ectronics manufacturing fab is typically conprised

w@booa/0s@ss es of processes for performng vari OBPGT/US2006/029670

functions (e.g., etching substrates, applying nasks,
gromng firnms, renoving |ayeéss, form ng features,

etc.). As depicted schematically in FIG 1, the

various functions of a hypothetical fab are perforned
9.n a Phamathiotl pf Gaigprioehsmastht toytuik2@bstrdie cahpriges edow k
101, épé indicating that the figure only depicts two

adj ac®f W5t er medi at e processes of the entire

manuf acturing fab. Each process 110, 120 includes a

tool environment 115, 125 and a corresponding mn

Ehvi r'Bmmeathod of Claim 11, witersiretire icepirirrenubstrate Peopiiees wppnes and

m croenvi.ronment are typically enclosures that are
ui | SoppanRa o SSHY BiedRle G R D P e ot 6
t ypi cadvidsninahiegr at ed, control |l ed environnents
I nproducti on equi pment where substrates reside and are
separated from personnel and the general fab

vir ;
e i R T i AL
port thidics 22drfacEhhsractedpiusichs elbstrorat esbstralg. be
utilized in the tool environnment 115, 125, a
m ni envi ronment 111, 121, and a transfer container 130
{0 detRChelod be RS 109BeRin 1R By HBHREH kawitBRQCHRSfet r om
the respective environment. A capture substrate is
exposedtdigeran envi ronnment within a transfer container,
in a particular enbodi nent of the invention. Transfer
containers utilized in electronics processing include,
b3t arke metholl iofCl@ 1LOwhsiteania kavingtitan i owithin atfeont apaning
pods (SM F pods), front opening unified pods (FOUPs),
f r ont "§HEHPAY shi ppi ng boxes (FOSBs), stackers,
i sol ation pods, and other containers for transporting
waf ers and/or electronic substrates. Transfer :
tont aThemsthadef Cygnclal, whersin the fedt openinguns fied pod is configured
substrates, deyices, of inte i at e products thereof
betmegﬁﬂg$B%%@%bgF@ﬁgﬁk%Fgﬁ@'%&g?ontainers may al so be
used to transport the finished products to renote
| ocations, or raw materials, such as unprocessed |
3.1 i cBhe mathedof Clasmt lhavhsesi theivpejeplocpse esis gfcogtampgant.
Particul ar transfer containers, such as FOUPs, are
non- hernetically seal ed containers that may be
$61S CePhé Bletholl @ f Cidiinalfi, RaktednNtrsisfie fingticanolcarlaspedbethereby
may | eak_into the contajpner's enclosure. Furthernore,
t r ansPEH1IBIRE SIvHePReRERf thy CQRPErYde t he use of
pl astics or elastoners that off-gas potentia
contam nants into the container enclosure. Uilization
07. a Thptethedsifbitinal, svhardihibe caviroameftepmpostsa heving fluid.
that al so holds electronic substrates or devices
under goi ng processing (e.g., silicon wafers) allows
iglent Thé sRHAR T Cflaitne WHeSE HRenOfrodn bR sibsthti SBeqii@Sent.
which can result in the formati on of danaged devi ces
that materialize during downstream processing, as

scri arl i . F X ;o schematical ly
g?agrgﬁﬁgﬁﬁpﬁOE?%meg&g%E%g%higﬂﬁis | oaded with
sil'i con waidensfyidd claretpisic estednsdlaculacbedas/iramsfamedto the
115. The wafers are | oaded into the FOUP 130 by a
r obot CaPtFeRBbtaify theFeby HisteRiing BRvIoletiaTPedss. A
capture substrate is also |oaded into the FOUP 130.
The FOUP 130 is closed and transported 140 to the next
process 120 for further processing. During transport,
the FOUP may hol d the capture substrate and wafers for
many hours until the next process and m ni environnent
are prepared to accept the FOUP ' s contents.
Thus, contam nation that the wafers in the FOUP are
exposed to may be detected by exam ning the capture

s 1. . o, Y s o T 1 T e~ N "
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26 waf er shaped substrates. Typically, 25 silicon
waf ers under goi ng el ectronics processing are held in

w@300af1d4482 hol di ng spots of the FOUP. The 26t hP¢DUS2006029670

spot is reserved for a capture substrate. The dense

packi ng of wafers shows thatig.he addition of a place

for an extra wafer-shaped substrate, such as a capture

substrate, can be achieved w thout substantially

20t er TR nichR df Traiff 19 whekie lenftiSidE thd bRarderiic fF tHeOUP

allows a capture substrate to be incorporated into the

FOUP Psiecylan gpesiss icemptipgsideser§ingihpenseiss Wophiba capture

changis.‘ﬂ%tr e typical planning in fab processing on a

basis 0 Ps hol ding 25 wafers. Transfer of at | east

one nol ecul ar species froman environnent to a capture
bstrate occurs wthout limtation to the nechani.sm

3 tr AneFpd o WO@%@M@@H@% BFRAITRY PitCIGTY) ap gnvironment

essenkiraldotofids B2e8iRing oT4aRIdRBhic iR EoRridie

nol ecul ar species fromthe environment fo the capture

substrat e prwiding peantercisuistisye, aihefais thevagtFieciubstreteodoes not

non- Ficki.an in the case of, a,substra havi ng si ze

feat uPSd B st dag ARG S s iRl b iR ' e o

free path efpdshg thasapimt eabiuas to thd diEireambRtonMeENt ) .

Al ternatively, the environnent,na§ have a nol ecul ar

speci es 1 r HARYEFRgihegyolegHar eriss Tgwthe Ay iopmeat to the

besi d o atel ] ion gradient (e.g., a purge gas

may f?%%ﬁfﬁrougﬁ£g&%CUP encl osure contai ning the

capt ur e subkniifig)a clamactdrestioorf &ie rholandirepeaés trdmsferred to the

nol ecul ar_speci es does t .prqvide a. limtation on the

[ nt er SRRV RRARe BNt LR Fher PRI BEUPRr speci es

and the capture substrate. Thus, upon transfer, the

nol ecul ar speci es may be bound, adsorbed, or otherw se

leameﬁ,

ghysi dhp mpethedd wiherein isntGpaithe charbgenisiicef then
some odi nent s he .tr ferr nol ecul ar ecies is
dsor BRI L Bkt shPErec LB te SRHRE BB uP BRI
the suligta@te surface. In a related enbodi nent, the
capture substrate nay interact with the transferred

nol ecul ar species to cause a reaction to occur with at
heast TRORRuRN Jrltgaifil) 1€ Gilefin ﬁf%%géc%n &ubkstratd & alshfon wafer.
substrate acts as a catalyst).ldentifying a
characteristic of the nol ecular species that is

ransferred fr t.he,environnent..to t he .capture .
e Tt By B C B MHSE B oyt if AR UBORRr e
known cRtal ASE: Whiet, IvaHcH 3 tnbergBinls-cldc@bnRX FRbRing.
desorption of the nolecul ar species fromthe capture
substrate nmay be perfornmed using a thermal source,

1o VSIS t I .
ot er 10 w2 ERIHEE R ety iped U5 PR ERR e syprace i
i S usegebatep thageind difisonawadt.ecul ar -speci es on a capture
substrate. The unit 300 has an air or nitrogen inlet
350 and a diffuser for the inlet gas 340. The unit 300
hgicl uggs nﬁtlﬁ)ldg)?@’lﬁﬁeﬁ? %fei?é{in ARQurMil £, HEAL §%ﬁtﬁ% substrate is
substrate to desorb nol ecul ar species. ecul ar
speci eleasiebdut flD ¢iateis dire susfape pfea oiite silicoh vafétam na
e-nose 320 (see Wrld Wde Wb at
www. specs. conl product s/ Kam na/ Kam na. ht ) hooked to a

gPNMPUteE mddto? CMIA 3% vitehien HRSAFROSrsPE0hE SaphinleRuBstrate is
gradi ent mcrochip array for gas analysis. Oher

i dent Bf lphsh gbeus 2R Aimeps dae svsfaet aves of Pectlicosaditre net hods,
may be utilized to characterize the nolecular identity
of the species. As well, desorption need not
necessarily be used as part of the identification
step. In other enbodi nents of the invention, the use
of capture substrates as descri bed herein, which are
exposed to an el ectroni cs manufacturing environnent,
also results in the renoving a nol ecul ar species from
the environnment, thereby purifying the environnment. In

. .



10

15

20

25

30

nol ecul ar species froman el ectroni cs processing
envi ronnent w thout regard to whether identification

wobkoorhessadl ecul ar speci es takes place. I n an eRenpEaENg029670

enbodi nent, an environnment is exposed to a capture
substrate. Transfer of a moligcul ar species fromthe
environnent to the capture substrate thereby renoves

t he nol ecul ar species fromthe environnment. Thus,

2Pt UTRe 545l bAUESmITBY wheteitthe 3uifblel drdL5f thécHAIE substrate is
i nstances. The aforenentioned enbodi nents may utilize
any oft leasbakawl | 0Qmenths surfacearya of the pilicempaiee
substrates descri bed herein. Related enbodi nents of
the invention are directed to systens for diagnosing
2he plhsewrthed of Cimdlewhbmin tpeaptes:, substchiocompridef yiliogn.
the presence of a nol ecul arspecies, in an environnment
(e.g., an electronics nmanufacturing environment). The
$0/St eMhé Rethdd 88 CitANSheFeit R LAHIRS subftke 9168 180 k
envi ronment and a capture substrate contai ned within

t he tdiglestisr container. In particular, the transfer
contai ner may have a surface area greater than an
unprocessed single crystal silicon wafer. The capture
Subst Thé¢ gietnd of DRt rAnshefeirc b cabtiney subSieneyehprid¥R ¥opper and
utilize any of the traits discussed_herein regarding
capt ufEosiB e capise gostrats daghades CEpesieiBe §OPRYF frothe
embodiienhs.pf the invention are directed to

determ ning the presence of a nol ecular species in a
transfer contai ner operating between at |east two

Shboci M WEEPE OL iRy SIFTS) MEBPRDE PP B asurfp tht
var i opgmfodBGlireRThecRribiPOt heticeabnit albsare. per f or med

ina plurality of processes 110, 120, the ellipses
101, 102 indicating that the figure only depicts two

R e R R e e

t ool esmain@nnent 115, 125 and a m ni environnment 111,
121. Each mnienvironnent 111, 121 includes a robot
113, 123 for mani pul ati ng devi ces being processed. For
SXaNpirg, nAMHLABPEIARYS3! fRereNRihe reﬁ}/i%ﬁnéi’lft it iR fdH 8péhing
m ni environment and into a tool for processing. Upoﬁ
conpl etifiethpad. t hat process, the wafers may be
wi thdrawn fromthe tool and placed into a transfer
contai ner, such as a FOUP, for transport to the next
P5.0CeShe fnebd oACTAALIBL §heteRsthe FdRit bl&llixrlgclkﬂiﬂ&ﬂ ddistcBRfigured
transfer container. For the processes 110, 12% shown
i n FI g hold atdeash2riviafeershancdrsasirates11, 121 incl udes a
desorption unit 112, 122 (e.g., the unit shown in FIG
3). Thus, when materials are transferred between two
P6.0ceThemethd@ of CROM 24, ehpieill the sndsdulAtspeciqdrie s @anhtaminant.
the FOUP 130 used to transfer substrates undergoing
processi ng, can be analyzed to determ ne the presence
a i9@S :
e B A B e b TB thercby
t r anspoifiestheomvird@merfit afiilee G@EURNI1BE, Ther ef or e,
real -time informati on regarding the potentia
contam nation of actual processed nmaterials in a
38.ansTR¢ meMl af TBAmTAY where@bihs ieheidorindenp E@MBAes a flowing
downstream cont am nation of a tool, or prevent the
expen8eidof perforning an expensive process on wafers
or devices that are already defective. Any of the
capture substrates or transfer containers described
herein may be used with these enbodinents.In a rel ated
enbodi nent, the anal yzed capture substrate may have
t he nol ecul ar species substantially renoved after the
capture substrate has been exposed to the POOP
envi ronnent. The capture substrate may then be reused
in a subsequent transfer between two other processes.

——y o o " o oy o s I ' N 1 o
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What is clainmed is: 1. A nethod of renoving a

nol ecul ar species froman environnment for el ectronics
w@e@ces®sng of an el ectronic substrate, conpriBCTYS2006/029670

providing a capture substrate, wherein the capture

substrate does not have thejgame surface area as the

el ectronic substrate; exposing the capture substrate

to the environnment; and transferring the nol ecul ar

B®PeCi B hE@BA bHE1ARYI I FRERRTthE EndiRAnRaAP BhiestSitheY g afeSoent.

t hereby renoving the nol ecul ar species fromthe

environnment. 2. The nethod of Claim1l, wherein the

| ectfqni.c bstrat.e i N f . Tk t hod

B 0 ARHS R Bl BePinsh SN T By sbiel Bl

unpr ogesefesi fogd ectonyStiradnuSidniragronaafebtirombisabstiate,

under goi ng. el ectroni cs processing. 4. The nethod of

C ai OIPLRHEr ei n t he surface area of the capture

substrate | : : | dod f 5. The

met hod of @%&fﬁ?%ﬁ\%\ﬁggﬁésﬁgeﬁsﬁy %@ggg?ggd of the

capt ure subsiptuat eutisgatztcohteastl vbowthelGmsfenesntaiher, wherein

surface area of the.silicon fer. 6..The nmethod, of .

&' i oo B ef e apf s M Slpe i e (FS1<Blronic

subst sdtkieate s at | east about 25 tines the surface area

of the silicon wafer. 7. The nethod of C aim 4,

wherein the surface area of the capture substrate is

t | u i .face area of the
Zgll'l [ Sg%éﬁggﬁf(ég&%gﬁn&e%g%néﬁ&@ai m 1, wherein the
capt ur e subiicimad desepior d@scesibtdtedin. dminfdnirmembnidwhérein

Claim1, wherein the capture substrate conprises a |ow
< di o8 SiEl deserptioh doViER HARBETES & Jrmp Ve fhigpioRe fipdeetilar

capt ugrp%ci%y Bt tal St RERIHSRE FRAPEE cARG:AXPASHAE hdifited in
capture substrate i ncl udes exposing the copper to the
envi rbatemnal desorplie derstdhiod of Claim 1, wherein the
capture substrate has a surface that m mcs a surface
characteristic of the electronic substrate. 12. The
4ret hothOfysfehpdbMT1dim Whexedreinttheelefiini Odibeinite isSa ¥litdh Wafer.
transfer container. 13. The nmethod of Caim 12,
wherein the environnment is within a front opening
i fi o - j - ' -

Fong T 8 m S e 22 TS A sl Mk AMURBRIR ASinglc
| east cralwlli@n-vedfap edhichlibshdapeasag elbbtromibepnoetshing. of
Claim1, wherein the nol ecular species is a
contam nant. 16. The nethod of C aim 15, wherein
44 anstgs &jsish bElaRUSCHhSEINTREGIrRRe hRELEME dAPfird siBStrate is
t he environment of the contam nant. 17. The rmnet hod of
d ai ngreatenthen diersilides veaien. r onment conpri ses a fl ow ng
fluid. 18. The nethod of Caim1l, wherein the
environnent is substantially quiescent. 19. The nethod
&, O @héyhtehtibt ORIm 22/ PhérsinniBs surtheBbich Yif 0@ @pture substrate is
characteristic of the nol ecul ar species transferred to
t he ceigeast eboytibQ times Ehe suapewpa ﬁégéé%licﬁ@“{aﬁ‘é- nol ecul ar
speci es. 20. The nethod of Caim 19, wherein
identifying the characteristic of the nol ecul ar
&heci Bhe soter 05Ekim d2 pwhéray théeur§pe erce f theamptun@substrate is
capture substraée. 2.1. nmet hod g}:‘q r.em)viﬁ and
det ect 15t 2099 E‘H}eéithes*gb’gé?ee%ref‘ RE Br siG0P PEiFent for
el ectroni cs processing of an electronic substrate,
conprising: providing-a capture substrate, wherein the
£apt ulhe systest eBTleing deswhaeintihy surfdse axamé tha pephce subsale is

as t hgt lgelts B2 P66 P o' Bee area of the silicon wafer.
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exposi ng the capture substrate to the environnent;
transferring the nol ecul ar species fromthe

wepo7noasent to the capture substrate; and i deP€T/U§1006029670

a characteristic of the nol ecul ar species transferred
to the capture substrate, t-hereby detecting the
nmol ecul ar species. 22. The nethod of Caim 21, wherein
identifying the characteristic of the nol ecul ar
speci es conprises desorbing the species fromthe

ptu substrat e, . The nethod of Claim 21, wherein
e elbee¥im of é@ﬁ%%g’a‘f’]éeffﬂé” © S3NITE SRDSHAFeeHOmPIECS SHieon.
nmet hod of Claim 23, wherein the silicon wafer is an
unprocessed single crystal silicon wafer, which is
dhder gbe sigtem etClaom e swheroinebs capgure 28bstiBleecompiriseta ofw k
d ain12f, wherein the surface area of the capture
substggegups greater than the silicon wafer. 26. The
met hod of Cl aim 23, wherein the surface area of the
capture substrate is at |east about 10 tines the
30 f adhe gysten off Cleie 49 Whergin the papture substrafeccomprisetcapper.
Claim 23, wherein the surface area of the capture
substrate is at |east about 25 tinmes the surface area
61. t h€hssysteaoof Waine A0 28herdineheredpad sofsti@lediamnad8rface that
wherein the surface area.of Lhe capt.ure substrate is
at | eBUPICS BSHAcPEHRrivEs!G Hlethe GlepTienc SsHa5 t he
silicon wafer. 29. The nethod of Claim 21, wherein the
capture substrate conprises silicon. 30. The nethod of
83-ai mlRa sysisheeillain AL, whgptinrthe gutséercanieinepisg fregopaning
|OM/ku8$E&§&§ric' 31. The nmethod of Caim 21, wherein
the capture sSubstrate conprises copper and exposing
t he capture substrate includes exposing the copper to
the environnent. 32. The nethod of Caim2l, wherein

the capt tisknselfsieinace Wagen the el epepmginHiedinod 1pcontigured
surfa S C t ctroni c substrate.

33. T gmﬁggﬂgﬁE%ékéﬁgﬁﬁg%?fa%ﬁg%gin the environnment is
within a transfer container. 34. The nethod of Claim

STt 11 G Pt SECIE o i RGH Y SeRCanA S i i Re
front v@Res N WivhifeRthietboiss e fdngdpeshet@ndiol d at

| east 26 wafer-shaped substrates. 36. The nethod of
Claim 21, wherein the nol ecul ar species is a

nt aRi_n L. Th th of aim3 wher ei n
Panct apaniteotemad Helftln 1 Q0P Rer OBl Ty anster
t he emttdinstpatating béthees anleaitha fliniedBronht@tyespdsing:
Caim21, wherein the environnment conprises a flow ng

f1ui d¥39. PRENERCRIECOHDEAF fopha fighEydpsy oenent into 2
envi r onment. j.fr sHRshenNthakdiy tlfb%ﬁﬁfé? @5nt]aiﬂ9r a1€d BN3L AMkast
for diagnosing the presence of a nolecular species in
an envi r onorerdlectionicesibgitatolvadel framuhafitstmimgnwafonarent;

el ectyoni c_subst.rat.e, copprising:.a tyrapsfer .container
enc) ok ng. BRSPS itHERRIer sl e he Bl BlelpRRistent 0 o
cont ai ned wcbdd RididiRibhaRsS er container, wherein the
capture substrate does not have the sane surface area

as the el eemogiisdhe capsuresnlstrae from theetransér epnteineClaad m

40 fugt her .81 ng. rmal  desorption. devic

ocat o | reaNe Bt O e SRR et e
desor pt i onmdewileespesies.onfi gured to renpve at | east one
nmol ecul ar
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species fromthe capture substrate when the capture
substrate is nounted in the thernmal desorption device.

wd20070@ssyst em of C ai m 40, wherein the el ectPONUS2006/029670

substrate is a silicon wafer. 43. The systemof Caim
42, wherein the silicon waft@o-is an unprocessed single
crystal silicon wafer, which is undergoing el ectronics
processi ng. 44. The system of O aim 42, wherein the

surface area of the capture substrate is greater than

the silicon wafer. 45. The system of C aim 42, wherein

the sHigmedodpblasm PHETRSHFOOWESYSbstrate is at | east
about ,\10 td b by 1 {oeci
B6. o syor e tIB PhbHREIERREEE of MRl b RDIEL pecis
of the capfremehscdpsire avlstiats; at | east about 25 tines

the surface area of the siligcan fer, 7.. The. system
ool e 5808 et st B aie B Sheost Gt R Teo
substrat e frgmst chbiafier, aaRudin H0rdosfEe sodthigesdlsd Bslés areat
of the silicon wafer.48. The system of d ai m 40,

wher ei n t henecagstignie sybeizate laeded Bamrihe tegorg midgpyirongent;
Th t ai m 4 ' | :
compr Eaes SfpG R Bt Soitlde! RipaRPLUL R SERSKiffont

40, wher ei to dthed aapicuveomndg] r at e conpri ses copper.
51. The systemof C aim40, wherein the capture
Subst Pat o RESVIPEF FaRIG HuTTN FEdh e gobteines and

charagteri ﬁailfziﬂg the Eg%tﬁfees%tﬁt%é for SMDSEdALEof RcaslBR

system of C di m40, erein the transfer container is

a front openlenglauspekiced pod. 53. The system of O aim
52, wherein the front opening unified pod is

configured to hold at |east 26 wafer-shaped

subst TR @8tho84f CTdim Iy sthersifhe @l adirthid 2ubsiaeyiebRiliche wafer
front opening unified pod holds _between 1 to 25 wafers
under gt the centeresEbFT e CoIRRIeEsss & siigon s faca happg ggugpce area
det er gini.ng .t he presence. of a nolecul ar species in a
transter contal ner operating between at |east two

m ni envi ronnments, conprising: a) |oading a capture

substrate from.a_ fir i ni.enpvironment .i.nto a.transfer
3Bt al ARREURAGE S Fe SRR e TaBo STERCTAF & SORbPRRGITE
at | eggie@psa.el ectronic substrate |oaded fromthe

first mnienvironnent; b) transporting the transfer
container fromthe first mnienvironnent to a second

i nienviro Nt..~ C Vi ng..t apt ur

P om e Sy St iE TR ool SPEMELUBHEE bk Sontigured
capt UfchSdbislkssabe waderddbpsddubsirdttie presence of the
nol ecul ar speci es.56. The nmethod of C aim55 further
conprising: e) substantially renoving the presence of

| e s > . .
Bt iy BRAPATR CTAH, 5. WIRRE) SRARE G SEpEARRHE Rt ncludes
secondesottimg ¥t leasn bnembldentao sgectes drosf the cepinteaiubsirate.
wherein the transfer container also holds at |east one
el ectronic substrate | oaded fromthe second
Bl Ni envLEQBITBN stertinf b ASHREdnDOr § BR1dchRPSieRles in a transfer
contal ner from t?le second m nienvironnment to a third
m ni epetitgivemmpetating)in pe pisvireyct MenwagHURSPrOatss 1 qoatpasing:

fromthe transfer cantainer; and i) anpalyzi .t he

capt uPe s uB%If@ﬁft‘%g ‘?tgf;as? Re° Bl;oggseswges)teg o g{l %Feggg?wso ne

nol ecul ar §RREMESrind proctichavtdwsiuelind fidps55, wherein
the electronic substrate is a silicon wafer and the

capture substrate conprises a silicon surface having a
surface area greater than the silicon wafer.
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58. The nethod of C aim 55, wherein the transfer
container is a front opening unified pod. 59. The

woreihot4ed Cl ai m 58, wherein the front openi ngpamiuf10e6029670

pod is configured to hold at |east 26 wafer-shaped
substrates. 60. The nethod-afi -Gl ai m 55, wherein

anal yzing the capture substrate includes desorbing at

| east one nol ecul ar species fromthe capture

substbpat e. l0adingA captuhoshbetiatel tie b iansfagedntengyr whenmghof
a nmol ecul ar species.in ir nsfer -container. operating
in an el ecEBET oM Ple ARlS AR SRR EECrTps Sgﬁtr‘?g:
a) conpl et hRgeRtq AR the Bl BEEFRLALinSIRp; i N an

el ectronics manufacturing process having a plurality
of st eps; biraispadingdhatrampir eetaimgbiot lacaiqorip pegorm a
transfer cqntaine wher ei ! the transfer container

al so hol dsSlg’tseclugﬁg}?m‘é??émglsggt roni c substrate processed
duri ng) t hereatoviigamt coftreubERSSiit $da€PoneCelectronic substrate
transporting the transfer container to a location to
per for m a S0BdBe aptienfopdssi ng step; d) renoving the
captuge su r I

subst ot o Tror LBl bRk PR OB E s of e

t he capt ur mokubkt p@tcessf 0 det erm ne the presence of the

ooe ol SR sobbel R MR SRRl bR i by
c), d), angpedtindbdeps he) @t fifick)of C ai m 61, wherein

the electronic substraté i's a silicon wafer and the

capture substrate conprises a silicon surface having a
rfa rea qr, . 3 k1l 1.co . 1

B2t odo e et G e dloeh Rl e e Rater

a fromid hpenptog dubsttdtecorpmtkes B4ilicdhsurfirt hadingfa sGifadenarea

63, wherein the front opening unified pod is

conf i gisrelthay thvsibcon Wilghst 26 waf er - shaped

substrates. 65. The nmethod of C aim 61, wherein

anal yzing the capture substrate includes desorbing at

bast Thametimded (llam 6hedicssn fhedransfeecadphenie a front opening

SUbsStf K84 pod.

64.  The method of Claim 63, wherein the front opening unified pod is configured
to hold at least 26 wafer-shaped substrates.

65.  The method of Claim 61, wherein analyzing the capture substrate includes

‘desorbing at least one molecular species from the capture substrate.



