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isAHEd el?chHe@hé‘ngbQﬁaﬁﬂhmogQ@WQha&aﬂaQ@erxesu(X.‘bJ.eS ,Wieend door 106
optionally include one or nore non-naturally-occurring

is anapan, adﬂda r 28rAuekC®F Af2not AcPBEnatdg | FOESTERT ©f the
n N¥owhi Chyphoea i P me&r@@écﬂ eto[ 0836h Asir.  The
apgﬁ%g‘idé sgrelta%datalég term ™ st abi é refers to the
1nmmrenfan@@eowl§hdé¥|¥%dsé€6hd O st uEPORrecFRA to a source
of S%' ut| Bgtgyméaﬁqg“ dagi-get §§sMCEOC UL OfcHehe 1nter10r space
nven ion-as neadured by circul ar_di chroism NWR o
wi tmiot hene blopflytpekl 10Bad@e Peomaiddiasingft e e T an' atmosphere
of R%ﬁ L eyl g 49 %rlaglatiﬁ) ENg¥LLT0 L {;BeMi & this disclosure,
rmting éxanpl es of sécondary structures
theeotlde:anpr'aubetantuallé}n rnatt ot erafAEe| &0s 2 1Pagryeich does

and b Ieat [ 007 5 glherleézg:ti&e terfth th
not, hel5PE5IS st agbgp?%ﬁ?%fer s&%gﬁ?ﬁg ﬁal nt enance ofsa ©

suﬂsm&ra:taésstdmcﬂalyel‘@/ dipepsedonPhet te nEiRRERA e Df under  the

the | nvent| 2 syre Ul i chr MNeYBIY b f
co’@ﬁ ValaiszL ']ZIF%?‘ gg‘rrgug%boé;arren St ¥ by way o
exapqmleplonfamt|typncabcyeubst§ﬁtﬁﬁe cﬁthmsn ernegist ef III-V

1 r re
se‘%“ﬁ%’il‘?‘é?%(ﬁrﬁs g@t ety %‘gaﬁbya?sm {P%?a?egl cm% en, group VIII
conpared to a correspondi ng uncrosslinked pol ypepti de.
[0072] The term "a-am no acidg_or sinply "am no acid"
refers to a nol ecul e containing both an am no group
and a carboxyl group bound to a carbon which is
deS|gnated t he a- carbon SU|tabIe an1no aC|ds |nclude

e . ' ' ~

the wafer

o s o "



exanple, the anmino acid side chain for alanine is
nmet hyl ., the am no acid side chain for phenyl al ani ne |
Wob‘}?&ﬁés%t hyl, the ami no acid side chain for %9@?%%03%001006
is thionet hyI the am no acid side chain for aspartate
i s carboxymnet hyI, the am no acid side chain for
nobllyr gsisess i sardd hyhe o1y fleenntetinsttumds. ot hhese gases can be
slelaly turally occurring am no acid side chains are al so
MR R¢FTded, for exanple, those that occur in nature
[00091]0. ,Aanc@;%éfoﬁCi(dltht shelh) e)mazf bBOSErdWEdedl ¥ithin the
agréde synt heti ca %/ ]9 an a,a di-substituted am no
lo WFFYGE 2PRIDGUFORL LR aicheOVR i he wafer
carir@ker sléolaltryalefuloetoroﬁmteriey epntaknhng HAPERN chamber 100
am no group and a carboxyl group bound to a carbon
whidendhe GhHWET t AaPTi 404t tiecIRRFR 0 t RBSN&OHVAYosr may include
an OﬂYﬁé‘t Wwal m@@hﬁ%ﬁ%ﬂd sh dRefifai Aifpah OB Y Tﬁ\ﬁn&ﬁhﬁhtlng the
peptide” enconpasses two or nore naturally o
Wafﬁén Q’Pdtltnf%ﬂfl }0ocEmatt e anifps fedP i negbeyig arms, linear
s1iG@yal Jpoa{}gd-( Flakce ﬁ@cﬂ?h?%m@on@obla@ YEERIhEC®raDelts, or
escri herei'n 1 ncl ude 'ength proteins (e.g.,
compdiniay ionsc fs ddigseoteiengnts. wel | as shorter ami no
iid se A n at [ [,a0
(00300¢ of n SR o Bre et aiE bBee o2 KRS, BBRELPC of tne
prefeatt enmrérmapncyctheatf@hlcmealg@ntStems are carried out in

macrocycle ormng r ent us nr

gﬁy é’age%‘? é%rn&h fray S%% c g%t %%tlgaq:rleal &gﬂg‘ctt_@rlzatlon
tedbgiigudononettle rrmlfmysclezof th@temveMeorcmy‘Le of epitaxial

iating the reaction ent Jeagkly ou
TR HAE RS hay CBRP RS Corarts "It 438 qd2inihe acor 108
is a|d{p’éteedl nanhl citmsewarﬁerocxcalrlmam onLo eagent gletached from
¢l ude, o [im.tati reagents .s

sp, 6 'V\:hIrE pF@W&gr ll’ .%ebf(‘?j’e?pggﬁoé“s h§ cfpitaxial
gradEiCUBhambilr aro Cudhto aﬂqd\leubads Lok | )wsaal}b}s siheh asnveyor.

Cu(CO2CH3) 2, CuS™, and Cu t hat. can_be ted
Thesj €3t ¥4 hn 1§ct+§/et5?(’1 )M e eﬁP 6‘5}‘? h&PAHG Fl o]%’r Whlle the
wafleBdUG M gend ssicbhas asepobied aditthior tdadiload lock 102, at
ascorbate. Mucrocyclizati on reagents

additio . .
Leastol oRe, TG b Pabelalo A e A b pan ot cthique is
perféihe?s, QY RIKddPbed) 2n c[iébéRquéﬂom other Ru

reagents whi ch nay provide a reactive Ru%ll) sgﬂem
loqai]ot herlteadfs, tPhde eBOtPfe GhadtpdYar BELEPFAT non-contact

matdafdns. %Mﬁ%d@m freddS-dRGtE Y Chihdald onthe  wafer
reagents or nacrocycle-form ng reagents are_netathesis
[

Cartmtean)ﬂe‘lslisncllmdf—h@ Ytad nbeCRi Hitzed P¥eralpiRtorspsing time
for a{%t LaRskheRsRiall G OENLAISPPPLEX refRleBt S SPeBifically,
VITI transition netal carbene catal ysts. For
thaexarnpuet sfcht bee arrygpgr&ﬁe R BAVe QS NRet GRTELRY el into and
ouJ]aééf ngnLa i%aax'l%%t}é gltxﬁpug?‘ﬁ‘ gbset ho’ GOl rddr 160 perform
pent acoor di nat e tional catalysts are
testiscbmselei auUbshbbEest l&l elimgingged osimkEMee biheapged is the

=g SRl etof chsaociy' OLMRILE BRIl 168, e ook

1012 ntyetraadtereqaeeebrtlhe,re@atde\/etlg?o&ﬁs‘-ea?ec@hreﬁr 10 is not
In,suc [ S, r [i 1A testi
cefUHER, T W EIESTRS) SEOLS 058 26K i By cesting
and vu:hds mnottereanctdtvergmapsssuoh asqhahfegleﬁOgb@uwened
3] The term aI al ggen . .
wé%ﬁﬁrl ne‘{2 cHUSH 5é, glr)(e)l?néﬁegor O%gd Réggrgggubgdi c%l?e material
chdfw:f@@flzéﬂﬂﬁﬂ] tEohrtienua "ahkyhe rkbads logka 102 is the fact

d b h [
enfY SRR ST Babha s, BoSL UL AP cltrEDodea eo

atons. For exanple, C-C 10 indicates that the group
has from1 to 10 (inclusive)_garbon atons init. In

t he absence of any nunerical designation, "alkyl" is a
chain (straight or branched) having 1 to 20

(| ncI u3|ve) car bon at ons. |n it. [0085] The term

Y a o o g



atorrs has been replaced with a hydroxyl group.
resent ative exanpl es of an al kanol group incl ude

WO pit ? ®rot linted to, -CH2OH, - CH2CH2OH, FPCT/US2009/001006

- CH2CH2CH2COH, - CH2CH2CH2CH20H, - CH2CH2CH2 CH2CH2OH,

- CH2CH( OH) CH3, - CH2CH( OH) CH2CH3, - CH( OH) CH3 and
cont €6 CHIREHH. nfdiD4]o " Alchyl cprberysesef er sFdp aeﬁmlﬁlse the
. .al kyl .group, .as defined abqve, wherein ane . of the
int§rigFiEhoupaigirbgen Bt odts hab CHGERSFEnl dtba fi ¢ Pirrammed
compuEBtogiboUPdeRepees entalgrue eexanfltes afhean epitaxial growth

appatrbuber, TBeOCIRIEC L enbly BeBEeORY b Sonnéted to or

1nc %%Wmthec"@&%w,ce CHB The computational
CH2CH2CH2COOH, - CH 2CH(

COOH) CH
deV@FIFCCI‘ﬁ) aPREFBrandy - qn}syzet—e@:odmtl[loo@%? TRit2FHRL growth
app aEXEhgal kyl " s3shemal oyed hetgith | maldedes st wWiat edidfwhmation
partially unsaturated cyclic c%/%’rocarbon gr oups, havi ng ,
gatlaer@dlzbscatb@nsco‘mle%‘ﬁaen?l3 igerar bBfis, COAff pres ~ in  the
f rpan & hepeyakeal kel a
grogﬁgu?}%ﬂlﬁ%ﬁgoﬁ@? I(S?Q?s E%pﬁdo\r%bﬁe;a gt[]bst I'tuted. Sor(rae conditions
forcyel osugdequentps Eatl ud>ef VFUbRREAESS t at | diternatively or
addﬁ%ilp?:%&q yl ’th%ycc!cﬁlgéjﬁ i6y&l 08@*95&‘13 maYCheReEMRNYinformation
C , eny cycl oheptyl, and cycl ooctyl.
obth@ﬁ@ﬂ] b%etheer npnheoetemtylmearsefwnto &p afgmeti Cim gorocess
nber | LC, £d y r 0
o R TT] EYFTE NG Syt em Pl Mo L3 har o ad ot 2
in laf snnmszmdntc stﬂe;ﬁ, hes efoat ersmpflebi cygling foprther treatment
eterotorr5|ft|cc Cy S
in PFSr‘r’\e@ ag\be§ Or ,lycia# bonéa %engts]&gﬁdﬁ %&gé@i ghﬁﬁb@@
[00239 het QTrD&i owpméam i terxi®l fgnontyebperatiusycltike wafers

t I
12 ;{x@,rgéc g%ggﬁmgygﬁg grl u%%e%leg% %X%?fgagsﬁ?b&th taal})e;%ra{]tus,
theEXapRb §s adle heéetear yin gaomaueclumb pwfitdyt , whilchl the data

or furanyl, imdazo]yl n|md zol.yl ri
oo A DY CaREne RSP O Shl¥ope in ene
rd’%fi:q’ltﬁﬁ.a{nbEQ [Pgella Eh?et erm Harktaeslrlc()adlbyllﬂébmfmorthds@ steps
term "het eroaral ky refer al kyl substitu
creates aSHEPrd&ANT fﬁ@@erﬁ?iﬁgtgro‘a’aﬁyl S |pe eresSses may
have? @é‘eﬁ" F)@ﬁfo%\:hléat | it eHeWdrbwial edsmmyér LRdes] the previous
term "heteroaryl al kg " or_ the tr\;arm heteroaral%ﬁ{ based on
praasas scord b aRkyPeEaKst thet EPHH PSH T I F19%e
thd erﬂét@?&ﬁﬁoa@ﬂa&ﬂa{@@rliﬂﬁéﬁ t geamsal koxyIn contrast, by
substituted with heteroar [ 0099] The ter in  the
per‘mn@rrtﬂ:y@f}ﬁ madregiidk o aﬁmﬂ'&ﬁ %ﬂf@r
%IP | §028-d3amenbrhed Qj&ﬂ@&l* pirovlllhlrfb namifmaahtlon to
ricyclic ring system havi ng eteroatons if h c
comprky siubs.equeg the PECSASHAS i f thPcyRPPRTabps .@f the presen

tﬁ[g@u t yelikg. »$8bg Aetgkoat ons sel ect ed

ln\hee[h'e{%? ¢ ﬁéfg , car bongatomsygnd 1-3, 1-6, or

[00249)] het eTloat mr@fm@mm for SToRdwehbRY AN - IREAGY cmaterial
or_tricyg r e8P i Jferddd Bmbodiment of

Char3RecH %%Jg%nr??]lg%g&ea/%%asﬁ m%g %y%af suebstltuento mnen

theExaﬂrp}eﬁstJo:Sn he«tlérlocylawl bgro@pscilﬁéﬁdde piRfeEr Yy, again to

olidj ol 10 j
FI(‘l";‘)et ahyﬁif%%ur any?%%and t VIQEPK dﬂ%/omo%(]arThgafgrlEnr e
nonswﬁtactuennate:eials tha)alaagt@npzaep@ac@@VhC%ecoﬂdCh as, for
ar u togn onpaAy 3 Wnf
ex%xmg% a 8?1 fnlln%gw tl’n% I'Eé’i Q&n Tﬁg gﬂ%lt nescence

substituents in
dew ¢80 |méﬂil'tan|ca\ntdehaa opumpdrtm@m ewithpro, 22x@nd collection
nitro,. halo

: I k¥l confi
OPEﬂLﬁf‘)X)?Z}’thl gﬂékf{OQU, yﬂ: aff l%%ﬂ@ter”%Fkoxf ¥l configured to

arylroxy, am no car bonyl ,
am do, carboxy, al kanesul fonyl, al kyl carbonyl, and
cyano groups. [00101] In sonesenbodi nents, t he
compounds of this invention contain one or nore
asynmetric centers and thus occur as racemates and
racen1c n1xtures S|ngle enantloners |nd|V|dua



macrocycle without sterically blocking the surface(s)
jred for biological activity. Such determ

“K)gﬁthﬁgﬁ usi ng met hods such as X-ray crystalﬁ%@ﬁ%@ﬁ@aﬂmm

of conpl exes between the secondary structure and a

natural binding partner to visualize residues (and
prosectaces) prediselyf odefidhedi t Yedny sefjuebight at the top

t agenesi f residues in the secondar tructyre to

sur?%ﬁ&?§8na?fy?¥ﬁénWP$§rré%?ﬂﬁ%%r( d sﬁP¥a Y éﬁF?i@éght' may
eithek aelfilecty badk o othercoarldotsonBypstieB 24 or so that the

determ nations, .the agpropriate am no_ _aci ds a{e £ th
lumdBESErPGed® i S hBR&AF G tactts Hifal 6GF afigrtace 40 © e
carFaerog e @yl Meimes durdensy afhd ol weti o®roptdes 24.

exanple, for an a-helical secondary structure,  one
[00280f ace ThR t HRh@BPLUMiBegcengenp|dRYHG® s acés preferably
a4 opgbbudiedy! ot g the denindeofeline emitted
C°“§§§€‘?§§i§% yﬁ%%?lgs To o the & et%%enhéf]ii) may
beape ofeduighéd t PTREES@ 0RPRETOK PHEHENShReVAFIIOMS RANameters of
the' %h@t%quq{iﬂé%é@rfc{é) é?ét&hpl ogtRabsaetb¥ubhicy BSUHE Genitted
case, a macrocycle-formng linker is designed to link
lightw aviclak bpnefetrabBy Heiks thel endiftendsyigtem more accurate.

' in ey Sar o t; eldon

rurb R 1 LA hevRY LRS8Ot it 1id Gunp pean

emi&tiervi1y . mpP0beo|vdniednine Prdgimein stafgehe different layers
i_avent i on e t] ce IS (A f .

or BHEP4l AP ARURERE, 59 X8 MARRE gsccorent

laylyst hénpras evenel afndyc tor f duaviowns éividerBat 2bassb| ggps will

B i_ns .designated. BH ., -B H3 ng .
ab%%aiﬂ@c ﬁ%ﬁf&t aflﬁ%g‘f%%ﬁglggg%nﬁ g](lghi Tt %ngielr%r%tlf Phyers _Of
the( 1980) colBE:d4: 5589 ; beanppgettdd E09963naemes byv.selecting
10: 2859). .Anti - apoptotic protei.ns, such -
theBCEpREPLHF§ Faygg%gﬂgﬂgg égﬁsgﬁngioggidaglFgéﬁaiﬁﬂg by that
layd@mins. Pro-apoptotic proteins are divided into
"nul tidomain" fam |y . nenbers (e.q., BAK, BAX), '
(00285 o5 5 TomPBGYOLHIRESGRRCBI BV ARG B Monicie L ibeg apove
ig " BH3-Honpi db 0t i baai | Jevesders (e.g., BID, BAD, BIM
I K, NOXA, PUMA), that contain sequence hono) gy ferred
[0l usi V1S | feYHee BHEO anpAPpafficOTeanas cdit Segndnt PFE
em %frrﬁeﬁ@”&kYtﬂ%”@ﬁ”e%é}?é/eiﬁ\F&l@ﬂ@@Pi 5y prdfaragionbmounted to
an et erodi ners,

_ suggesting that conpetitive bindin te th

a smanshetign oneehardRmpril a'H&CéhtPngeb?at i ' protdiHrate e

phcitet%/ﬁln‘?irgégéé‘ra@é guscent bbi hitbngt @ dratdirsd idpbaratus, such as
Ant'1 -apoptotic proteins function to protect cells from .

a mbd'alp@ptfé_tlil_c 3@xcesEhej ;E_apsé;\tgéggi 9‘@0}5’!36’@1%91 pay| comprise

anyeﬁltx{gw Addii-oNam " BEFULEY 18R @S dé¢iedein at least one
regu aPlng transcription of pro-apoptaotic proteins and

dimensien ni nBPpheprastensaringd asderomashani sy 3¢ ngay include,

ei Lhe ot L.c L LONpedephesrbar Yisdtiean drdkres, etc.
fo?i%ﬁﬁéﬁf%dugg%%%%f%?E%??gﬁgf cﬁange 0 Aactivate v

[0028} deat'hhé uncahehstibn oechainiseel30 t3rpbsgubdbng rail 32 are
sLgnals received at th S FNe[e devi 20

erSt @ity s SRR S o i Frag Ty Lh@8€Ence device

may s6ghomdr ileasn sepoetisona qfathecpafesf caamiegeath. In the
by .sequestetring_cytachro , [ L n ;

e TR LR EPES S e LSt Var the (EpneeaGeBfggtpanism 30

and Oghaishgdeanit eamny cirecindéd svebhat Mhet photgilyminescence

roteLn ch a - 2/ BClL- | ,
deYHeFi Iﬁasp\%glegrg.?qs redi%é—’lnc%n%k% %%Jﬁ?ﬁg%tg ta%g\ens:mn across

thdl tephendifiadle MeoThs Ainehewwbierheiar ity ViQ i esSperctfidcally, in

regul ated b pst ream BH3- on ne : -2 .
SN TLE de el i e I e TR L

only famly of pro-apoptotic proteins, and transmts

death signals received at thegplasma nenbrane to

ef fector pro-apoptotic proteins at the mtochondri al

menbrane. BID has the capability of interacting with

both pro- and anti-apoptotic proteins, and upon



[00112] In another enbodi nent of the nethod, the
| i nked pol ypeptide conprises an a-helic '

‘N0g¢8§&§%{-2 famly menber. For exanple, the C&%gﬂggﬁﬂgﬁmm

pol ypepti de conprises a BH3 domain. In other

enbodi nents, the crosslinked pol ypeptide conprises at
prelf&&&bl@‘O%caZrﬂ% tBé%tc.ﬁf)%uﬁf)a/&er 495%aﬂieahiyy oWwithe respect to

seqguences .in 2, 3 a enb dlnen
ax3; e TRy et o5t 1 FRBRCR o 7oapl GBS R a gige 44 of
theCGJb|ferﬁ‘l’ﬁHr&ﬂeé‘r tmo an metgysdepyndeme iesdess 2Ndnay scan the

hinds to an ntrac r.target. [00113] Ip, so .
entél‘?ﬁ’odﬁ%n?‘ér %%\?d‘lﬁelqugc h?)o}”’%ggﬁti qe& af% nﬁ@at 1s, the
photbasflinklscelnteot Beiriesbozly nealys, s@@nd dhellinal across the top

pol ypepti de contains two Cr.oss-

| 0011 0
Sur@ﬁb”@dl ntSroB®ne QﬁlbsﬁxlamPl&nnE ter caJr% £ °the wafer

cardli@ss. 14 nigt her rgabadi et Sct Do QOC&[K@neQQQmZIAD Once the
whi ch one crosslink is attached is substituted w th
devgm@stzq RERCISS fERPPEIR- 441 ntQﬁof“ﬁéorer%tﬁocﬁrrFeﬁﬁraﬂ% rotates

a' I—QEEB; © WpchagpgLCcr agski nksi syt t acheshal® degree
the bst Itute t% [ ndepeﬁdent substi tuent ﬁ)f formul a

mcmemem .oneTherh@avaeat 26F GheN | SGRAE| BAA1R. i[O g¥ATPLe, from
thchérdc_f%ﬁ{%lf @canghg'r g:é?fctejlyltlz Al teppat FY‘%L:E’SSR iAncbSdyted, with

ort i nk taken together can forma
thecypb|sc;tstou’ucptir ethen waSeler CanbdErneh?, Badngrosdfrarentally
rota%: cPr %QhOfegeﬂsﬁgéﬁveofart@@ f)ﬁb*&%ﬁu?ﬁ?@%ce':rﬁ:re dev1ce 20

one Cros may conprise at least 8, 9,

untCth, aDr c@ﬁpdensemﬁwoﬂsmomrdsoﬂ het earf rhearreRts 1°on*éas been
rosslink nmay conprise at least 7, 8, 9, 10, or 11
arbon atons. [00115] In another enbodi nent, the

[OUZQZ]SS| i e ppl ype:pel deabowprde@graibeal helmawgmefmi nof  the

BCL-2 famly X e, c [i
phc&ﬂ]s}wq%c‘eer&%%r %VJSC B%ﬁ%%ﬁa?ﬁﬂé pﬁl’ﬂﬁ Hasa! | Bf8lter 22
pré&jeas eyt hbe threossip mméy@epbidehmmﬁ%scarrler 10,

elsgaSt 60% 70% %61:/ 85 90% gxrrEQS?é%'x%];oﬁm{u?l stcjé%ce of " the
taﬁgf@@d Hﬁeﬁ.an Ufe ﬂii@SShItEk&dlpol yPeet iod qpewdticat eseceived by

cel | nenbranes by ner d e n
the)j gad lestirt MR §I4ar 21{:& ?&Ol@ ']le %%g% das intensity
anE& LG TERGER bh.etaeptdodqr@dﬁad Q irgproy ocyThies @atahés collected

I nvention have the For u. For ei
as eachseries pf afgmR1lFS |’FFE%{)%%%I‘%H’ %at{??aﬁm@gd values of

cad®PNyRat HHAE ¥V sHdrillid®P Bol %aahnaiwa}etmr sampled location
non-natural am no acid, am no aci anal %

on [ tRM- LEOROSHT R £3- 5 - Fieoqiq F3F Aok My ROPY ©akin9

sarg}:éf?éng%p ehgept Y scitetd k¥beatl&esy! ,wralckynake very close to
al kyl , cycl oal kyl, cy cloalk¥lalkl

teroal k
eaoh I@éﬁlérrdoyctﬂé)%ll Eer@ns"thEt ) éﬁeor‘*%uBgt it ‘HX%\FFh carrier

haI \E?l % ddptacedt key! thal kyagers 12, may be
rjﬁéfk eteroalkyl cycl oal kyl, heterocycl oal kyl
accycabalkymapk9ﬂ cycloaryl or heterocycl oaryl,

[0896# onal MesuQﬁtﬁ ut %l\fﬂet&e% Erb® @ the photolumlnescence
ocycle-formng linker of the formula -L]-L 2- ;Li
deamdeLZOarJes |pdepenébﬂwl ySteFPIR%Fl ehB, 2l REAgr¥ngevice 46, which

kynyl e oAl k§é6h€e 18. The data is
m""Heter ocy(?‘ie ﬁ‘%‘en oary g"rfgﬁ heteréaggcl oary Ienee At ®

pr@feiraHlyK amsc}c;nfat@@crwm ngheptdenms tyi sﬂqsdttédm of each
h pR4 sl ky e e @l tenep b

safig? oaPRyTEnE FRELE O SE S| PN may be

cyclo ene eteroc cloalkylene
deatylibed, ior nmltyerwmrsy,l eenec;h e@%hCKr]:gsganscogng.g@ges In one

emﬁp@p’enpmgfo% e@ﬁg Sggdastécﬁgeé’fggmg ys%ﬂgeﬁolnt P may

fl uorescent noiety, a radi oi sotope or a therapeutic
agent; each R6 is independentlg. -H, al kyl, al kenyl

al kynyl , aryl al kyl, cycl oal kyl al kyl, heterocycl oal kyl
a fluorescent noiety, a radioisotope or a therapeutic
agent R7 |s -H aIkyI al kenyl , al kynyl, aryl al kyl,

o, o



[00124] I n other enbodinents, the peptidom neti c
rracrocgél e of Formula (1) is a conpound of an()&(l
WO PP shown bel ow: wherein " AA" represents T{VSZO /01006

natural or non-natural am no acid side chain and " "

is [Dv, [Elw as defined above, and n is an integer
be bletswe&rn?be&amiz Zﬂlaﬁ(boﬂﬂﬁ'sZEleﬁQOcoéQﬂnb dl(mbt%@so .addut axis 15.
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process, it can take a substantial anmount of time to

e the overall process. Specifically, |
Wogog)%bﬁ%m consunming to first renove all of t#]éT/&g‘{bgiB@m%
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cargeke o“‘r‘%f%feﬁ‘?tﬁﬁ;}&lat VIE ROr PRFOSMBEEES Gt B plperties,
theSWIARG 10RidHEc e NVENTHQY [0 1éneoadpett nguildte between the
resent invention provides an apparatus for perform

Waf%&ﬁ"- dont3RE  hREeSEHT 1GHar Bt eRPPathien Y EtHsEPat™ l.ngbe able

to Thesappar 8hds tBraceer danes Webh thés aspesprobtbhewafers 12
i nvention desirably includes a wafer carrier and a
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is not required, and the carrier 10 is preferably
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device is preferably integrated with the epitaxial
pparatus in such a way that, based o
WO?@%V@%%&% on gat hered by the conputati onal de€?'@g,§209?{%01006
conditions in the growth chanber 100 may be adj usted

to optimze the conditions for a subsequent set of
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e Seien T é%i%é”%’”ﬁ%‘f‘é{3%"2%3“"“’?02“2‘23."?1”°§6°2“°58 =
enb*’é:‘r%@ab?’ﬁtgeﬁ‘rf %’l?re%? HEPrEL| §8Fy%1(,e€rﬁurrollnq h‘(“eh chtvature of
rRel{EQUEREY sOk-rhbesem tied beenref dikghbsuPrecSewhich is fully

control over the various_ paragneters of the

1n9ﬁ1§P©¥@|ﬁ?ﬁe§¥eﬁ§§e§?§tc§mhe§l‘?&ﬁl as frequency of the
[085’11}t ed bhghtappaiddeuy eber albley pdsenbe iaventd csysiemlso not

accurate. "Furthernore, frequency of taglg | i ght t
1mntedeot¢rcnﬁntﬁﬁerw@ peamcatasy 2 FhPrag T zation
te fn%e.é ? taFgel di fEpeest éiay%"gﬁt%fxﬂé'le §Qﬂ$wc:hnd1blﬁcb@é581ng is

f ysis. That 1S, because different |layers in
compitetoaductTie RRPHEALNS | BAEn A IS PR §| PEBSEFE check of
endl TEEEEPL TTLAYRNGILS Ak |€v9?ér therdidferant ilsayehs the load

of YHie“seniconduct or may be targeted for anal ysis by
loskl eoel,ngoufhetapprépﬂamf@l’fré’d’@é%}':of AMGhtP PR Ythe water
absgr beg, b a%elro [ 992 otpl AR esEERABEr 100 for
cagdvre ce%g)o 3 ggggh bgg:oab%\?eg%é{%grlage (%l convent i onal
prdeesseng[ 0027] THerdevi examplein a@cor dBABeCRPERCY — material

r ef di t pr ntiwichi Sthe resent
A S e R e S o I
operates to translate the photol um nescence device 20
along a guiding apparatus, sugh-as a guiding rail 32.
The translation nmechani sm 30 may conprise any known
mechani smfor translating a device in at |east one
dinension Approprlate translatlon nechanlsns 30 ‘may

o o T



phot ol um nescence device 20 may scan a |line across the
top surface 40 from for exanple, the center 42 of th
WO%\?&?@? % rrier 10 in a radial direction to t C%H@@O%QPIOM
Once the device 20 reaches the edge 44, the notor 16
preferably rotates the wafer carrier 10 about axis 15
invéjtdofimahhydegnedudacr anedefléoe otetiers 2iien swans operate
in, for e anple, fromthe edge.44 to the center 42.
sindfRe T oEBs HE TRRHBIEATY 1 PTG s G R GTY heedsurenent
appi@belsCadd&Fi Bl baimngthacremnt abbylbettatoed W tSpam:rhlcally,
gass of the photol um nescence devi ce luntl surf
fdes LOMFSIaR | BRY of 1 ERE twdt PS8 r Pl er Jﬁ?'hagnﬁger? urtace
of 'iaq»?afe){ 09§9bna1rdétgedﬂ1etﬁeowsaeew@edtnavemmecﬁed beam.
t he photol um nescence device, while the .
If ehhet epPo2PLpeBj etfs q:}il%htr%\fti?h%e‘tiopb%ﬂf‘f %%Vﬁ%t%‘f thgom  its
0, ith | 1 L9BeOHAS 2HeMRHHE 1Deis not
exP}é@%gﬁeﬁ%i%g%r% thg ?ngige%ﬁgortl on of the material.
sitThegi npoeperivn eRcdihred CBYTaRE cbftect iTOH Hpfipys 9gcur, for
exafPf e NGrdde o da;fa&iittc ass | Rh&BsheNtANEheavalreRgtfe Gihen it is
&%¢ol'Tect &d Ight. This data is collected as a
loasiedi esnof tanpiater epraageiy nkf + hanfbaddiced Wadiefes 1gf 1s not
ach var CoLTr 0 chdi §an'pIIe_d would be:
SR el R R a  a
ben]a(fchyalt akbngolsteabh e huits mamf atimadricre beégricongrocessing  is
n§m31glftc(lgi as V]?é Skg‘}ge 1% eagh- QL her hon- Fgﬁaqwe'lr &dbPing will

rcarrier 10, including the top
kﬁwyfacaasef tdve-wvad £psm 1 Zharma e tyeostarel Yoneppedwaters 12
I[0030 The data coll ected fromthe photol um nescence
du 23 slrbgreferably stored in a nenory device 46, )
[ooam']ch ML dhermarponedt of ishe aorienplajesd ce that, material

The data is, preferably assom at me I :
chagRG bGP Bhc &5 Oé‘}f $oi'fit qu’ \M'?h p%‘g’%ﬁ?‘?"gn EPHE%Ct with
rhef A6 faidt 1P mapybeadescr bkedpenformpdnagonsdetiengs with the

Cart esi an coordi nat es. n one_enb |rrent owe t
Presgitt i o HRHA@R sanpl e 8& nt €% é descrgl be%ﬁgve BEscribed
phéﬂgiuxﬁ’tﬁﬁé‘%c?né@dlcﬁgl(tlﬁwrCtlongtnay abeutr@p(lscf:qu w1tmq a device

oreroelneralacrln [
haviimg p ePEPRBI s iE r%? é %S\Q%en % gﬁrfaee %O
of”t%ée%%f‘ZCerr&EQ waber @Héfeerlﬂo t Sldues, tEhi&:hmaterlal in

point P may be defined by its radial dista ge %o to a
contrcentBRTEYiEN t he V\%\“él cEEMNEE 10"®Ad BY i S Eng %
trgneié’t[ﬂéﬁe ﬁ\@&ﬁéﬁﬂgﬁ\ axios S&s [Q%’s’ldrﬂfédér abopéet i mpich may

a scan of the wafer carrier 10 the deV| ce f}‘-q}e entire
mmldirb}’eff@‘éﬁbl Jheay @Take of% hEPBfiot b un‘]1 scEnhte

g@édiélgofhghéoﬂa§éf:f ager4er The nenory devi Ce 46
Y& preferably contains informtion r

ggard' described

logéahetryAbthchghwa‘F}é? ckRYeRF19D, heke é’een escr

w1§§ %e?_% RS ofed hepi’P@f@ﬁﬁaf\’mleﬁ\BoﬁQh@rit@% wadf er SlS to be
ore

erence axi's 50 and the radial dist anc]ei N £
unéerhtpodke:tratf r ohese ntembogingritsn ?ﬁ?s“lﬂ%teiy 1 UStra ive o

I nf or. %‘}%1 ohi SRE ©eNAUd WBrowéet i1AveRYion. It
thBepgaF{%tlkﬁ%esd Oléqglilglfél ylcoor di nat i ngfslg he i nput datg
1svmthler1e1fs>r@ortrceslp©ndndgrﬁ§@98‘~l o JRWBE EQUS aRi@dgy icatlons may

“ ”% dhe COOfdjt EPvét ool Mh@HEBL i @Md that other
t he georme ryo the wafer carrier 10, the
areantgemlendsvmtae{ 1% ndgviepfestilthonitn KAePRY G £Fem the spirit
angachgphot O%e %”?%gggﬁt”ﬁ?ﬁz@n%?{ 4 tfeEDBed by the appended

and wth a particular I|ocafion on
clhhlelsvvafer 12 . [0032] In this enbodi nent of the

apparatus of the present invention, a control device
18 is designed to fully operate all conponents of the
apparatus. That is, the control device 18 may be
adapted to control the novenepg-of the notor 16 . The
control device 18 is also preferably configured to
control the novenent of the photol um nescence device
20 by prOV|d|ng approprlate S|gnals to the

' oy

suc



speed up the overall processing tine for substrates,
such as sem conductor wafers 12. In addition to
WO 2094 i ng the tine required to renove the ]\7@5/3?@0%@1006
fromthe load | ock 102 for testing, as described
~above, the apparatus of the present invention nmay
cLafrMst her i ncrease efficiency by processing nmultiple
wafers 12 in batches. That is, the apparatus is
praf.er abl y aopestatics edfop spenrfbhmiexgti reor-aorstadtacematerial
40 of g wafer carr 10 hol din wafers 12,
a3 A b iy P HCH St CTMBE DREIRE bt i e

[0034] Yanyagét erdaainivas, t gatilde waeéer resrendpdin®ening a top

are enconpassed by the present inventjon, not_ all of
SUnRfRiceh R N e SIS | ANAFGTTARGRS etOt fhe 1east one
subRewe-desaddent; raference axis 50 is preferably one

defined by the notor 16, in an alternative enbodi nent

t helld maynpB-§ORERSLY MHder] (RBRTYaRbGH] 2abARBcdRYIGe, said
nont '&%rﬁ:%.'&,d|n?a@é|r1a1"hbﬁ9r9[:€¥k§§§t§'.6ha de¥r ildte KOMG Oéonstructed

device 18 regarding the angle q . Alternatively,
_andhysipeaangeids or tear k Bgréﬁrt“he t8p SURPRCECRDAGE the““aterl"’ll
cha‘%fcetrexclazra{ nl egﬁﬁlgﬁg' G the axhsedoQ SWEPiBRIM k5%t least

I'S prefera y observabl e by the photol um nescence
onedeauhc&tmeM@mﬂt@n@@fﬂtwhgrwref a materi al

hay n oLgl PReht heSurlthdMatoyis:

th\eQ chn@g%l\Q%lggl %g a%%%ge abfe to dedljlce t he roa allsmg 0
epidraxeitlat goowoh tmmws chenviag 18 Joast b@ﬁbbet"\{weln said

the full s s [ R the datast ted
nonG AR o%\e%g"re\(/{{el(? rlééfr?é%gt%éfii%s?a‘gq’@| r?gzgll lfur her structe
andl t eapatinged no ty:rhy5| patrfma“rnk 52theed B@rpEESERSt andmaterial

t he ometr of urf 0 stde : :
chardGieriat- Ry b&® r(k)]%lg%u%’nal %f}é rr%featr&lqc w%ﬁgﬁ parrier  1s
didpvsexanplenihy bhaei ndoat | dastk ot ga‘ia-b@t V\%Bhtﬂﬁéal growth

waf er pockets be |arger than the others. In this
aPRA{AHHTent , the data fromthe conpl ete scan of the top

surf aCRpéQrﬁ&)ﬂsb&scomJatmddt dnk rmdarim nlofivattihey apeoprising a.

the geonetry of .the wafer, carrier 1 dt 0 0 1
tr%‘&/#%% T@aﬂéﬁraéé’orco‘?‘?{‘aﬂ/l%ae &8 ¥ ghr g&at |%ﬁ%§ BheOkpitaxia
pr&aossli natesinercach snepkénpoi nsafRiand ra:ss-icgmttatce: material
correct datato the, appr.opri atet waf er

chaE e TEER RYCRhECKAFEr 18aFNsT to(afdsn%rtlder?%¥aﬂ%ed §o perform
th@Orlleﬂg&ehglabee&egetnmonﬂfathxfagﬁeﬁmmh rofcldnvque Walle said
W e abl e to_distinguish hetween the er
wafeme eFFieF 18, JARBCFRE HeLFER % SBeASE S at“‘%earn
assj QHAbB%xfa%rseCe{s dataimedt g appsdpr Latfumeter scdﬁprlslng a
accor di ngl CgeOBS] Further, the present inventi on aterial
competafhppa FHEE alSQRReFEt r FBe S AbAndIPThICdtt a}ﬁﬁ é“

chiPg §é‘f§.§§€169 Qfevtﬂl% V\@ﬁér d%ﬁfrféc&fedlotoAlatrer@pitaﬁlal growth
?]0 ds may consi stent wt the presen

appweﬁuis@n th@r @Qﬁﬁﬁgétlpﬁélphg?allﬁﬁl n §&é’1$cecé’e’\?t§émted and
S f ace ) byr&eanshng | Rogoreamhkitc material
arggn@?a E%orblqﬁ)sctégﬁceqﬁ he beam fromthe
chphacoe:rwneseendevae@| -ce 20 may start at the center 42
of Vﬁ%ﬁ £Ad 1 ebgl0 andipd@p QW opEaimcr elmi‘n‘fvhéﬂeln the
a rad| al recti on The device 20 may .t hen scan
compatafmlona16dfem1lqé5 rigt &twéﬁkﬂe"%"f—%ra@éP?FeFoTél(?ﬁ@éls in said
Y ah t@Pc HUpragdasBed by the
epl %ﬁe P%“.éélr % e lr?’%tsgtae<<3I3tnof1%{:}t=zegagal n. b Thi s Y
copputassomay Ideva@m|1rme<dr<1ﬁ'ﬂt|¢0tﬁEtéﬁiLFFetP8pc§l§’rdf1§d€ns tor a
as bee nned | ar alternative, the device
Sugﬁeﬁh‘?npe f%gr %%ar?1llck)%tt\z/\}/g‘rsc'I y spiraling scan by
gradually noving radially outwardly fromthe center 42
while the wafer carrier 10 continuously rotates.
[0036] In a further alternatiyg_enbodinment, the
transl ati on mechani sm 30 and guiding rail 32 nmay be
arranged so that the photol um nescence device 20 may
transl ate in tvvo d| men3| ons across the top surface 40

o a1 Y N A~ — .



dinmensions . [0038] It is to be further noted that the
resent invention is not [imted to | ocating_the

WO AU %Mt act material characterization devi ce?CHUEAIYY1006

t he phot ol um nescence device 20, in a position

directly above the wafer carrier 10. Alternative

ar pangexerd saofis t hasdew ei@dd maynbe ailsein For wherein said

exanpl e, a mrror_or aother opti.cal .device nay be .
norSBIRAEE { IR HERER Ens PREEAT SRS S00F KA gad GPTPTises &
devibe [That gerBoresicen gheeyl el 28s cémcs USPeabroscopy -

emhodi pent, the phot ol uni nescence .devi ce 2Q nay, be .

i JposRRPREAEUR oA | CHALENGE Lfr A BpriRaTS By sedd water
cartiene id BByskeuetel gif ed had¥jaActhavenyeau¥tantially no

| ight towards and recejve the reflected |ight back
pho,tpgmnﬂp@sgﬁqtcarwtc:&s The optical device may then '

re@i.r eCipsaedt Beamasof &igthed oOVands diRgidi OP1SURfIRGRin said

40 of the wafer carrier 10 . Then, by translating the
nongsontActdePpteriiglt hehArARELTdES A CPedIgNa¢E wifh constructed
and €$PP&hgll e gheteturdiesegiee eyl 6akl of NG aliRnt energy

surface”40 of the wafer carrier 10 may be simlarly
towagstn&@ I Walar redii¥¢ g t he phot ol umi nescence devi ce

204 t %?ééafé’tt@g translaieds PHCR1QAN CRl rde¥he® Mdhprising a

simlar pivot Instead of translating, as describe
meagisovior [ 0089hg| the fheanhepfalnagiipdaiti venengy apgacssus surface

i, r 1t h.the present invention need not be
of i%&?fg%rfget%gg:eavﬁlh oad |l ock 102. Instead, the

appdr.at Aspasgtbe lastacddimadarid i ataiPorat edh@refhng the means

t sfe anbe hat n Lhed in.
ton BV i B Glfivcffed 12 AAUIRGTHGERARIRRGT 11
FelruarApd&ra@98asand admead | on ¢Thiwt 8r frodiheangecomprising a
Pracess for Ill-V Materials” . relna "t he :
Crafs gt | BSEPBREPN (He e B! GaF ot (PPN AR eneray
acdafd ya innofgpo: abBdsdi/d redfeencerhdesin. The transfer
chanber of the, Cluster Toal. licati s, a-cha :
in %‘mnﬁ?%%f?%ﬁsw ffap aulr“gefoclpt yflgf ggﬁé@entﬁpr (r)%glzésléeln the
trGiEIdeien hecHeatsnbdd icormtctucppd | eadi erraggsid &£o0 move the
configuration nmay be beneficially used where nmultiple
beagy 1§ UMt ‘6%%%%%%: each having different process
chaier sppaeatashapetiained dn alsubstLat eheneior deaid wafer
to, speed up the overall l_g{}O(:ess ti_me on _.such

caryitR% r 128 the GGHRT ePthafl ePURSy bEHFapt Lhe  translation

medHLOYi SIf HIMEr conlsmptese thdoughrahged the move the beam
substrate may be transferred froggone process chanber

betweemdirRrcerhehcRBrdaREeWEh BRE®present i nventi on,
it ppy fypphestspeedsup dheimy@raih peaedss tile eherein the
the substrate to,i nco]_%,porate t he a&par tus_ of qtﬁ!{w%i ove th
trapekrhtoR nRERNRABASIINLS TIPS FFAnsTer 2PRafddR dRer & P ©
pedBYiRer #ONG1@eh8dohe . per form non-contact materi al
characterization on the wafer carrier 10 while it js . h
| ock® ed PRPERBtUFanSer Thakbet. EBo4GIIF ™ istto Béerem the
norﬁi‘r&b&tﬂ@écamnﬁtéf‘ﬂl thauedt d e 2even dessrided is  constructed
e

odi nents of the present invention have been
an@eserPBEES nt@ oPSTARETON WERS LTS FEE | RCHBAScdftdacfurtace of
Sapﬁt@é%@}_gggggggerization techni que, nanmely _
phot ol unm nescence spectroscopy, the present inventjion |
i s hot | ARPREALUS t RS useladtmedchifecKilidfie. Bhy BPREFLIN the
noR90s5eRtactpdmi£{hpl Sharacter{Zation ta&shdtgue drydistructed
used 1n conjunction wth the apparatus_of the present
and ngenangad Fer Perdadme athutwardbict SRUFRASBICc §FFE @g 0SS the
r iRy directing a beam of |ight
sugﬁgggasgﬁg§ggg@§;€g %gggﬁg¥é and detecting the
position of the reflected beam Such a surface
curvature neasurenent techniguge-is shown and descri bed
in, for exanple, pending U S. Application No.
11/127,834 ("the '834 application”), filed May 12,
2005, Pub. No. 2005/0286058, and entitled "Method and

o r AA " S S o Y I T




apparatus described in the '834 application.
ecifically, such deflectoneter nay direct a of
‘VOF&@ﬂ?wg%to a surface of a wafer 12 and detec:]f(jT/H§2(’()9/()()1006
position of the reflected beam If the position of the
refl ected beam deviates fromits expected position, it
may 7.ndixgierdhas the maﬁ%ﬁmﬁﬁi31motc$h&minguncwﬁﬁfdln th

(]
on the carrier 10.. Th may occur, for exa
norG AR | Bt e n RS LA s 3 Cipongopetructed

and®Nathgnyed erc Lapér£brk0.a a@dnbéﬁt!@f:ercﬁéblé Behn across the
sitting parallel to the carrier 10 as a result. It
sunf@aed PFehteMaiey $3r6bt5hin this information before

Pr ages Apishit st eONdyciad igled hen veigis 12.fhagrliSecomprising a
non-parallel seating will [i kelé cause non-uni form
rotaidaral cwtaﬁglrendet\qu%eCW%?Ee 2 tQursat praéessiqrprier, the

roda8044] BUHheIMMERyiide | 4R eebhateddkd BREr h#ranged to
characterization techni ques invol ving physical contact
rotgtieh saiel Wifes IBXFAST al so be performed consi stent
W 4y they e%)é&ﬁ&@ﬁ i nyent i ik exANPLeaikhe 1aboMeerein said
-describ ot ol um nescence device 20 may be repl aced
noanﬁntﬁdﬂaN&ﬁﬁ*%ﬁ@nghar9¢§§€l?ﬁ§ﬂoﬁsd@MﬁQ%u#%dd%%Posed above
rface 40 of the wafer carrier 10,
sa%ﬁ?ﬁ%?%t té§$§§¥he material in contact therewth. Such
devicce may beethodt edfan aperfiesmitricon RecheendRCI0, material
as descrihed above Yy SLMI : ¥e LRe R ehke
Ch§§?€ﬁ1ﬁlz%%l°£ié%a%u¥%%§£%§§feégﬂk¥gggxgggo% thep%afer
car(ra)erpﬁ@n@ﬂﬂéS]a Alafreougbatheer nveatidowdfari panaser having
een described.with re & a ar
%oﬁ’i‘ﬁg?ﬁ:g,%etmgs % el[lﬁér}-'ce?s %@d%kg# Redd hold at least
ondﬂﬂuhhﬂﬁaﬁé thiereen el gndl [ ustrative of the principles

and pp|IC ions of the present jnv It , _
t he forpgrt ré‘}euhgndé’“rspgg Fﬁlgtacr?unlglr%uggﬁ%dlFlhgg?lcgﬁglzatlon

tedm@yidqee tleat oleheti bl petrtaidny e ferdiodi emesit soandsubatrate held
ot her arrangenents nmay be devi sed wi thout departing

on RGN YHEL LT3 TE1@hd scope of the present invention as
defineda bethedappensedtimedi iE cChAMRO0l wherein said step of
apparatus for perform ng non-con

act material . .
Pe€X @r iz a’fl?’anceﬁtgﬁﬁst‘?aa’f%glai ract gern(za)tlon technique

inMBl&Es GREFESFmi_Gl ﬁh&@&@ﬁm@ﬁé@behcba‘ﬂsp@@ tadsapsur f ace
bei ng constructed and arrange | east_one.

sub®t r aRemekBPEo RS MMPYBFA alﬁoﬁgaéwn% O R G gpald step of

peFAMRELET iZahbAlcHRY¥LER, matér 19D CORiraait ambl A1t Bdn technlque
characterizati on device being construgted and,_arra

inglugry f @ HEAL hBH- 28oACAST RARREA™ ch rﬁ%iié?PEaFPSﬁ%Y towards

théeﬁgﬁégugapplgg | east a portion of at Ieast one
substrate held on said wafer carrijer. Sarat as

cl a23red An ®e&hedl ﬁ@%lﬁﬁa%wm%rl§?ngcéﬂ1@pl axi 4 érein said
dlzgégﬂgna%% Q?ﬂégy hdvaary | eek, wbamei Hf Satfliiant energy
non-cont act teria characterlzatlon device is
acn@ﬁstau@ueﬁaaﬁd0§rthﬁg@@fﬁé FEATd&% -t he non- cont act
412k eéézéﬁ.b heke i Gugi whike wﬁf’éﬁei’i@f €he step of
carrler i s di sposed MAt In the Ioad | ock of sajd
moepngameegybﬁwm appar aafdiantg .EPQEQVat&?WE?%ﬁ%ﬁneG°V1n9 a
tréﬁ‘sfaé‘l mEBBBH?%mCQEﬂpoh%' G s er chanmber in
conmruni cation w t east one epltaX|aI process
chazber A whetbpd sz dcheamedonimciclidfer?3| wherein the wafer
ca% ar achgrl zaldeOnR Jev e 4,3 <§199§{‘ré’8%§d end QEE?%@ ding the
or i thé non- contact materi al aracteri za
beamcbﬁlq@@nﬂnﬂe&n@m@ymabmpr@aanBBMQW;Qﬂs@@%e@eﬁthQ$Ween the
trans el Apparatus as clained in
CeEFSr Hfgs ép%g%wprlé ng a conputational device
connected to said non-contact materia
characterizati on devi ce and cP nected to an epitaxial
growt h apparatus, the conputational device being
constructed and arranged to process data fromsaid
non- contact material characterization device. 5 .



7 . Apparatus as clainmed in claim6 wherein said wafer
rier is constructed of a material having
wo %Q?B@?zépﬁl ally no phot ol um nescent properti esPCT/E52009/001006
Apparatus as clained in claim1l wherein said
non-contact material characterization device is

constrtpctreelthod asr arigeindd dnr edaiat ji’ea\SheﬁGEnbm step of

qiant rgyr?tsfgvvardé sajd wafer carrier.
ABfar at'ts a8C8Mai &P 8 i Rer S%‘HBFFEFﬁg Jioving  a
traﬂi&dﬁitlﬁ'@r rrraahangstnhetrbeam od i etk Borhs ener gy across a
surface of said wafer _carrier, 10 paratuys a .
cl &'medi e &?‘8 aF CMRES iheC H’@Qﬁb +or NSRS ¢ feMPrising
thebe&@pcwrﬁmmgmm%l ngreechaprhkrser hboAPRArdMSrab axis of
claimed in claim8 further conprising a translation
thepgegzidiedm for noving the beam of radi ant energy across
a s fagen@ineRd thyebehie@d | 6. cldim APPakRlr¥hedS comprising
claimed in claim1l wherein the translation mechani sm
thej sseeRsafuchedihAgIBer FRRd %o HPVR tHe BBEMBYPRfpEties of a
mat@'x’l%ﬁ.s Ihtabted ARPAIHE Ust afefd@i 5BE bBaf! 8EMrddiant energy.
wherein said wafer carrier has a center and an _outer
ed@®,- themethos! aas ofleddeshi it diddg cdbstiugdded afpgmprising
Y R0 heehSPehedRdet he
sto?xn@%i%gé&rfﬁ&éd”? % us@fég"eﬁ@ 4 NGe 9 edicel

as clainmned in claim1
whéilei nAt nethoghsaat icd imeshabi s gliad mc 0?8t fyetd@rangomprising

1de§§1%?yqt%f%t SmEE 1Rg3m bgoir%@n%genéfo'&q lokxtion on the

I'nclarm erein the
wa fieon- cant et mﬁ:lalcatled:hla}’ad:ﬂ?@rléziat leasgevdn®e pbsam of radiant
construct ed an for &l SCRA t a
enci Al A" ATFLALE S EBRREY G OBy monitore
profEpariaials asthl aithed | gechatmi¢dl whexsingdimedenoncorresponding
contact material characterization device is
Tucted and arranged to perform an outwardly
spizal i Ag neaAdcanss s lidhieneslr incelafimarl fafrither comprising
carrier.17. aratus as cl I er,
tHe at least
the HEtEBN- OJE cORTREP T RS fA @ cﬁa?%g%ée% ét%%co@ns]sée%ce%l s 2 eas
on< Figddteitasl @delas raaged tarpeefor m a concentric

LS AR I ARACH R 8 2P Sompricin

moCIHP! ithleNwaf & Bt atameenﬁnhrmo devilmmd odpekt edft @msappitaxial
wafer carrier, the rotati.on contr.ol vice ein

ITUTst r GPREF P ar r ¥HGEE T rtate s E% vvaf(?er AT ESFming @

nor kot Alnat eas aql atﬁaﬁabﬂe@haambnmheeehnlqaed is performed
non-contact material char ct eri zatl on,devi

e i,S

wh:dt%ptag%owaa%%vecamewatsr dE5PPRER. YIOTIR rBENd@Hbrtock:
perf{-pr nhngeRBBd GeNtEd imed eihatlahar 3t eviesdionsand step of
substrates, conprising the steps. of I Vi

PeNERERiRSr & eﬂonSSPBt%gFerm%%ﬁ? 2t ﬁi\ﬁ(ﬁ%% dtsltf?’? ac§chnique

FuPEh Y ¢ARILEUEG! bt ingae tr habte abfl aasd pheperties of
substrate thereon; and (b) perform ng a non- contact

therater le@skharacEBPFEERESN t echni que on at |east a
poriionof patnbgagls ORE; SHOS! gt ecTeld On thHervBéer comprising

carrier. 21. A nethod as clained in claim20 wherein
theajstep epphf aﬁ%‘ﬂtﬁdrﬁgtg GPIHBH 1Rt ddt ﬁéteerleétlta’ﬂal growth
aplg% _L,efbéééaonoheCBHtequaoh&%%as kG in order to
um nescence spectroscopy. 22. net hod as

opctramedthﬁ epaiit20nehEPE B SHRFeRIH o FeH&T GFHRTgraces -
non]’agontAac&leE'ﬁ&&“a@ e agseriirz at1 8fmt @ahnNiGleher comprlslng
inclTudes directing at |east one beam of radi ant energ
movbngr ddhie heafintercagdgler ingQ  a AtFarRSG TascoaBPAEd q%”ne‘:tlng
S ct &80, | NGhoFesSnMYANg step of
muﬁ’tgbg%am éég ?%ntabg%géés a%l?%gé a surface of the P
wafer carrier. 24 . A nethod as clainmed in claim 23
wherein the step of noving thggbeam of radi ant energy
conprises noving a translating nmechanismin one
di mension. 25. A nethod as clained in claim23 wherein
t he vvafer carr| er has a center and an outer edge the

.



transl ati ng nechanismin two di nensions. 27. A nethod

as claimed in claim22 further conprising the step of
WOF@?QHS% the wafer carrier about a central a&?yUgﬁwt’/ﬁOéO%

carrier. 28. A nmethod as clained in claim22 further

conprising the step of nonitoring one or nore of the
perfivapdni es ofora amiterdtal madetrdatledchyrabeeat zhedshn onechnique
. beamof r di%ﬁé energy. 29. A ng%;og as, ¢ aéned inw‘th' “th
is BEFIRTET uPPde CNpr VEERE ST REE t S ndhTRYFEd wWithin the
trapsdeer ohamber .2 nenory device. 30. A nethod as cl ai ned

in_claim?28 further conprising identifying a . .
 gedfet A RS rﬁ?n&ﬁ@r{g‘?da Hrgc%fﬁ”dﬁ %% Wﬂgr\ﬁd'lnelsald step of
per@arini®ly CaNtg-atbivadhemathdast oensrheasrokartddnantechnique

energy, and_further conprising associatin

tphe .
EurkBe of e WP eRPRESORATE (HE gRBmBr et cbbFaimRaReTties of
theC @kl asRedigH: tdhmatbte 31. A nmethod as clainmed in
claim 20 further conprising the step of gerforning an .
epidfaxi Bl MetbOSssadn CARETEC | BASC1GHE stbsEPEn FAEPTISing
theVab@EpCabli €4q 32 i AgMeEbiodi 8ok ai iRd di) aledidB 3bne of the
further conprising noving the wafer carrier into a X
epiitexd dlockrerean ohiarmard BReAEh Fppehar FON RS nproperties
in Q%Id%f‘tt?cp_ﬁ'@ﬂfé’r B8e8sNeB- peORLRAl JBBItRS itthe at least one
characterization te hni que is perfornmed while the
subgdirart & drerliceron stfcﬁ} s‘fp%)%@él GREFtPTthe | oad | ock. 33. A
method as cli3ldeedsin GlaBB2i whenelih sgsd fhéheé¥ comprising
performng a non-contact material characterization
thet eshapqod fselaetingclantesofotincor ¢pytantadr RERGESY chambers
t he, pr.operti e t t ong;su ASred ti i
ron b REH SFrShetRnfLratay Pl TS Ma A died prpperties in
orddrepof opatimsteng condigssortso i bet Appdpedakicalthf ok hleast one

appar.at ys sed aon t nj properties in order

suﬁ%?%ﬂﬁ?:h%éﬁk?ﬁa%k%d???%%sé%gﬁfgréubsequent set of
substrates . 35.. A nethod as clainmed in claim 31
further conprising noving the wafer carrier into a
transfer chanber connecting nultiple epitaxial process
chanbers, wherein said step of perform ng a non-contact
material characterization technique is perfornmed while
the wafer carrier is disposed within the transfer
chanber . 36. A nethod as clained in claim35 wherein
said step of perform ng a non- contact materi al
characterization technique further includes nonitoring
one or nore of the properties of the at |east one
substrate . 37. A nethod as clained in claim36
further conprising the step of adjusting conditions in
at | east one of the epitaxial process chanbers based
on the nonitored properties in order to adjust a
process to be applied to the at | east one substrate
held on the wafer carrier. 38. A nmethod as clained in
claim36 further conprising the step of selecting one
of the epitaxial process chanbers for additiona
processi ng based on the nonitored properties in order
to optim ze a process to be applied to the at | east
one substrate held on the wafer carrier.
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