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CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This
W@pEvogsss: on clains priority to U S. provisi onedT/US2008/088452

application 61/008,907, filed Decenber 21, 2007, and

U. S. provisional application 61/070,971 flled on March

25, 2008. FIELD OF THE | NVENHTI ON [0002] This

di scl osure relates to certain benzofuropyrim di none

conmpounds. In particular, this disclosure relates to

certai n benzofuropyrim di none conpounds useful as
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(m ni chronpbsone mai nt enance) proteins and allows for
recrui tment of CDCA5 and DNA pol ynerase thereby
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one of its cofactors, ASK (al so known as DBF4) or
ASKLI (also knomn _as EXfI) for kinase activation
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subunit al so known as ASK to generate an active
Ser/ Thr ki nase. CDC7/Dbf4 kinase activity is required
WO 20094081882 at i on of DNA replication and subsequeeit/US2008/088452
transition into Sphase of the cell cycle. A second
activator protein of CDC7 called Drfl or ASKLI has
been identified in human celfs, and appears to be
involved in both S and M phase progression (Mntagnol
et al., "Drfl, a novel regulatory subunit for human
CDC7 ki nase" EMBO J 21(12):3 171-81 (2002);
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DNA danage checkpoint that required ATR, bl ocking
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[ 0009] Accordingly, there is a need for potent and
specific inhibitors of PIM CDC7 or CK2, or any
conbi nation thereof. There is also a need for nethods
of treating PIM CDC7, or CK2 nedi ated di seases, such
as cancer, are also needed SUMVARY OF THE | NVENTI ON
[ 0010] This disclosure relates to conpounds and
phar maceuti cal conpositions of the compounds for
|nh|b|t|ng proteln ki nases such as PIM(PIMI, PIM2
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The di sease or condition that can be treated by the
conpounds of Fornula I, and the pharmaceutica
W@ 09p08sssi ons t hereof, include cancer. Non- | iPCT/USZP08/088452
exanpl es of the types of cancer that can be treated
i ncl ude ovarian cancer, pancreatic cancer, prostate
cancer, hepatocel lul ar carcihoma, |ynphonas,
| eukem as, cervical cancer, breastcancer (including
breast carci noma), colorectal cancer (including
col orectal carcinoma), malignant nel anoma, non-snal
mapaéllaligumgnts arrcieconsNBOL ymong ghdratof cesiderias fail to iapoeveevafer
na qbodl nt, the disease or condition that can be
NTURER By t he conpound of formula | includes
panqoedisi]C CRMERS, thPicastdfaRy GRIE Big, bcheRAUBE Bk Whaar
carci noma, |ynphonas, |eukem as, colorectal cancer,
ungysgalle nangtepdgserly fewiiss et 1atr0@meé it ey aterlyi gyduhle side
I el r
grlﬁgrﬁl) %ﬁ& S t%Iﬁg' ﬁ]n 2%{3 cz’lgé;oggregr ACf‘([)eﬁ gH?olg %ﬂ% %hpdlnght%g Walf*e?
uncﬂefrg@dsezdrlblys ddvenseroip pundswef like Edtgﬂ mlikhingcdoubRssidudgmbibhing,
, colo ectal carC|n | ano

I t
anéﬁégllrpg jgliag ps well ps Pﬁﬁ&r%ﬂ% o '%{]an g?%%ﬁ%@?@r%% NT

is STRONedtd flBRpARE S TS, GOTP ‘?é*‘%ﬁ’agﬂgh% ot kpown
nearske timetlen the wafedssemobeidrdre tled gt’ueilenv@nsamdi mao:tbp@grppmt is

S, non I| t|n n regard to.th of. t he ) )
ondy s s Dy el e AR s S e LSRG TP/ baen palished in

a pbﬁﬂﬁhg]apﬁ‘mitﬁsh Asssu%}i MG SiPAbPe ﬂﬁnbtbpog{bﬁhy' taffes introduced into
cont ai ni ng, ' characterized by, i's inclusive or

thegpefiar nthe doubld sw@@@nd@rt cagRef] h@déemkf@dmnbhmst-pqlmh@tg t ed

MRS nifer S i oS gR ol BF S G S ErahiRg ig
subptinian i @NER b it @ehdel Baust BYNTdITEd hen, itTie fhﬁ@lgaﬁaﬂ%ﬂttﬁe
and_ ot her aspects and enbodi nents are descri bed nore

wafqys jn,thp epssitc Witligve ks BefScRpatingie lorgerield RN adtion to
e f e
ol A RS A o R L0 e AR Bl B ot o v
casﬂettb ﬂolhmﬁrocmgsddrbefceg getting ﬁeeﬁbaksﬁmm ehameetshﬂenchnssc |'sglceds to
ternms "aspects"” and "enbodi nents” L ant to be

a Cﬂ%ﬁadqrﬁl?%? @mﬁgnwégiawartgg% Htheprat gaspetee ib afrpgdy-giayuthofors,
receRARO@E @?erdbacka%?@{s% g drltlén ﬁef'ae%h@l'dg%% iPthe n-EQfscassettﬁ due to

transitional tferm" conprising” as herein, whic
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does not exclude additional, unrecited el enments or
sumtiaes OH PARGN VASYAEEIN (A) of this disclosure rel ates
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substltuted at the heterocyclo por.ti Wi th
subsegyantly graundaralens iofstsratagd gas 15% etna? iefediriprapogsny. The
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CH, al kyl am no optionally substituted wth 1,
2 or 3 -COH, alkoxyalkylanlnoalkyl
het er ocycl oal kyl am noal kyl optionally substituted with
al kyl at the heterocycl oal kyl portion, hydroxyal kyl,
cycl oal kyl am noal kyl, aryl am no(al kyl )al kyl optionally
substituted at any ring position with 1, 2 or 3 halo,
het erocycl oal kyl al kyl am noal kyl optional |y substituted
at any r|ng p03|t|on mnth 1 2 aIkyI
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to forma five nenbered heterocycloal kyl ring; R3a is
sel ected from hal o, alkyl, -NO, alkoxy, alkynyl
Wopionossssl y substituted with R14, al koxycar bonpCHUK2008/088452
aryl al koxy, -C(O N(H)al kyl, -N(H-C(O-al kyl, -
C(O-al kyl, -CN, phenyl, - 3, -N(HR13 , -OH, -CF3,
-S-CH3 and hydroxynet hyl al kynyl ; R3b, R3c and R3d are
each i ndependently selected fromH, -CH -N+(O OH,
al koxyl, and hal o; or R3a is hydrogen and R3b, R3c and
R3d are each i ndependently selected from-CF3, -OH,
grladlklg Ygramgtads. hAb @uchoaspR@a oathd pR3dnt m@gmoh@vfowet mprbreed
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grlfl%g‘?pﬁ%%éq - N( H)}/ al kyl Zyﬁ‘ olu kyl , YC( O -N(H) - al kyl
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of 6B b WM BREFh rARY Biokisie By o the double side

grlﬂdié%' Kk 20BN ik destha ik hRinb d eahdi s ?Eﬂaﬂl@ter anghjddt bp&hiion

Is selected from di al kyl am noal Ky
Ofﬂi@t%lﬂldgr yl ami no, het er ocycl oal kyI
net 083651 OhKYL B! paRLLANALLHBURRHLE U ATl Lihwo G
aspeetsf ‘ﬂfe}ﬁﬁ{z&ﬂiohy IT,he @ﬁit@ﬁ a@ilydes @pRlolBIB @ide}grﬁld&sﬁalviﬂgt £phir of
wth 1, 2 or 3 groups selected fromhalo, -
whaels feyariogingn W@fga ratfew}lrem?@t evaeer for mewwm&@@i ipgdiative of a

e B a2 BN oAy gy g Digmding

pataaleter as NfidcGEODp CHIZ, meals kit d@ﬂa aatl ledazy 18icialzosidireclretic
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de@FRMBS or lg&lﬁ%g&laﬁfg}e@oal kyl, heterocycl oal kyl,
hetero ryl tionally substl tuted at any ring position

with 1, 2 or 3 groups selected fromhal o and - COOH,
and al koxyal kyl; R8 is selected from aryl al kyl ,

het er ocycl oal kyl and al kyl; RO is selected fromH,
al kyl, arylal kyl optionally substituted with hal o at
any ring position of the aryl, heterocycl oal kyl,
aryl al kyl am nocar bonyl optionally substituted with
halo and dlalkylan1noalkyl RlO IS selected from
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NO , al koxy, al kynyl optionally substituted with R14 |,
al koxycar bonyl al kyl , aryl al koxy, -C(O N(H)al kyl,
WO D{obipssBE) - al kyl , -C(O -al kyl, -CN, phenyl, -EBOFBS2008/088452

-N(HR13 , - OH -CF3, -S-CH3 and
hydr oxynet hyl al kynyl ; and R3p, R3c and R3d are each H.
[0022] In another enbodi nent”of forrmula I, R3a is

hal o, al koxy or -OCF3; and R3b, R3c and R3d are each
H. Aspect (B) of this disclosure relates to a conmpound
of Forrmula I, or a pharmaceutically acceptable salt
t herl@OfL1 IwhePdien objRats iagd Feptirogel lor inglaktyeipparRat dnd in part
gﬁi ;Fd fr m ami nocar bonyl al kyl am noal kyl ,

PO, %oalkyl dlalkylanlnoalkylanlnoalkyl,
car boxyal kyI am noal kyI cycl oakyl am noal kyl ,

di al k | am noaryl al kyl am noal k
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a
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ex iRy Rt S MRer s By Bk SR g Yhesiho
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with arylal k al kyl or aryl, - N(HCO-O al kyl,
tiltang )Ylelﬁicﬁletil‘aﬁg %gvﬂlléch%)‘@(ﬁ??
al k I OCy I I
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ex&ubesithyt aumeetsaresﬁne déseeb idc@fmﬁg)ormtemhm;mém af Khelinvention.
di al k |.am noaﬁg&aﬁg@ﬂ andh t er ocycl oal kyl al.kyl am no,

het éP dPdl oal e@aw&egﬂ&qré%wwuag gy pxemplary
1in® E’éa’nﬁfﬁ% ngé/Qe%‘&%EhtEfﬂ tbgq ﬂ%a&ﬁeﬂren@d&fcegac%d&g%’ B eﬁfbo@l%nt
rrng p tion, ary ubstituted wth
ofgleommltlan any ring position, - NHC(O) R7,

o BB, S s e S RESSE  bayp pormee

an@@b@@%fayﬁe@érmth@&&df&nal l'y Substltut ed at any ring
position with 1, 2 or 3 alkyl or aryl groups,

het 0820} ant'Ko SEhistetdscdiegraml oty vedfkiodysiraipi a thickness

noal kyl am no, heterocycl oal kyl am no,
pargglret)er)fora[ﬁ]?( ? “and het er ocycl oal kyl oxyal kyl; or Rl and

R2, [bogaf] her FIGS DA kil IRERGRADRAE 16 W (mtyrﬁhs fluetyatBiger
attached join to forma five nenbere
meghaddprpipesssHiziavater ygordmstoj a %I&Oéeﬂ@a of theriyeation.

al kﬁloafz Eﬁ!‘r kl%)ﬁygogn (#feyﬁéxlv O?Qt\x}a?%I‘qil{iﬁraﬁﬂgﬁdntlﬂlte?gbtamed

oxycar
for—tE?é @hfﬁl(r hhca:lr&mg fo aﬂ\lérhbe(ﬁ:(n@)t CEﬂtk@/in,ventldﬁ( O -al kyl, -CN,
-OH, -CF3, -S-CH3 and
hyd r%)@eéét hnyzﬁ kkl ﬁ§/ pa emlawawﬂm@&n& AR aygage predicted
ﬁl%q% ) | koxyl,
po%n@ﬁﬁa ["o; il 15{an%{%'p%gltagy Plcraogigénﬁgﬁlg gggm“%r? aéqr?dtO%Sd are
each |ndependently selected from-CF3, -OH al koxy,
and hal o; or R3a and R3d, together with the carbons to
whi ch they are attached, join to forma 5 nenbered
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di al kyl am noal kyl am no; R6 is selected from
waele@bksgdsaan noal kyl , het eroaryl am no, het er ocycPGHUK200§/088452
het er ocycl oal kyl al kyl optionally substituted with -OH,
cycl oal kyl , heterocycloalkylglkyl het er oaryl al kyl ,
al koxyal kyl , heterocycl oal ky heteroaryl optionally
substituted with 1, 2 or 3 groups selected from hal o,
-NH2, am noal kyl am nocar bonyl, heteroaryl,
hydr oxyal kyl , al koxy, alkyl, -C(O-0al kyl and
nanc@mg.r@hm,poaﬂ—p@ishinglpmﬁdy obgarmgddy\al napptopograbhymeasurement
stituted 1, r 3 .halo,. - H) C(O CH3, al kyl or
o FFREseot it d obreliond FiBiinkelBPboyol oal kylal kyl
ar ylrabolewl] opri®nalib ¥n 5@@1@;@% iflhstetiig fah AGoPIEEH Fdron
wth 1, 2 or 3 halo groups, al kyl am noal kyl ,
de‘ﬁ@tll@ﬂkgc%/@l% apiycter P@é&eémarl§1R1@$> fqgmaq pipdisigdsrenetapesraphy
STRENeIIN groups selected from
pﬂﬁﬁga&mﬁgnggkéié (%&é$ﬁ%y§ tl%nRS is selected from
ar yl[@loRgl], hBl@&riddyah emnkplhwagﬂablmdn)ﬁanngian lascragd pretliectd
fromH, aij% aryl al kyl tionally s bstit ut 9 wﬁth i
nar’%q)gpgéztp 5@0 prt@a B@@t@pqgﬁa By P egptyp y measured for the B-Ring
I onyl optionally
of?ﬁ%&%?@%ﬁéﬁ@t&%ﬁmﬁ (ﬁhgthgﬁgkﬁgﬁﬁ%?noalkyl R10 is
sel 4061 r OF‘ﬂ@ﬂ 1Kyib an esemplingtgeaphacopiparing an average predicted

dl agp@ﬁqp%gr}p?oo 1 laﬁng op%:géelpgyé)é(l?t?¥ ggt}"fﬁlngﬂ%ﬁs%?@&’ tlo?Lll&XMark
reg%r%%wv@aﬂa Q&%&d&ﬂé 0 Jiﬁérﬁwda%&h%lﬂkéhhv&moﬁer i dinyl)
optional |y substituted with al kyl, C(O -0 al kyl,

ar y|[QORYIl1car BEnyIS, 1s g ymrmlmrtgpogrmhk/ynmﬂﬁﬁwface of a wafer

h I | kyl b I
i PR aE RO Y Mo ey ol oal ky! and aryl &l kyl : R1

1 i gopelggct edofré@ﬁh@ﬂhg lrefoRhtOetRkdcyers Hasdatd dﬂr@dpdﬂdiﬂ'g parts

hal o, heteroaryl al kyl, cycloal kyl, spiro-cycl oal kyl
thrgyghoxt éPY@)V‘FlVéWS@%‘/F a¢ Sﬂ“ﬁ@@stltut ed with al koxy or

phenyl net hyl net hoxy; R12 is selected from-NH and

het er ocycl oal kyl optionally substituted with al kyl ; RL3
DETSAImmDESdRﬂIPT)ImMOFHHE)YNV\MI@N the ar yI porti on of

Z{ ﬁldfél&k%ﬂa oﬁ@'%f%‘fgvlv ﬁ’e’?‘% b%ﬁgggc%eyét 2 Flt?a}rlmtlopé?al&wt
naﬁo%zﬁﬁ??ﬁéﬂbﬁck ﬁﬁrlg snﬁﬁee raﬁé'\'i/}ﬂg@a! fﬁé{m?ﬁyﬁﬁt & be made to

pyri R14 is selec rom
imprpsle oan;dt@dgydphy Kb hcl cccopiBzed DRR24iplodhdntaf withéess tagn'nmmﬁis

. disc her ei n ncIu er ir, fr base.
imgov 4, aFa o edPr Tyl DB bl waii Gt HaRrs o
sydtéin $r3r6&kstig b REmRBRG didrGRdthiofR chiigly bhaeeaRM Beithe

can exist as their pharnaceutlcally acceptabl e salt or
praset. iInGptiof.oFor ms’p%ns: ef lllﬁigtratm;ﬂng inpelméativad theerystenf ingllgdes a

.C d o For di ng embodi pents rel atin
iR Eafialhd Rt L D Q0 SR RRD S0 FRIAS { Rl ory
107 hisSciefraekire®ith. TRCLteRS 181 pheds d wafef heEthb as@siromohaicvice

any of its pharnaceutlcally acceptabl e salts, whether

103 Ricgsyres datmmdipative off profiesofdhh s@une wafesy Th@grouglé@ziéqr at this
t,
poﬂn?| Sg{c%l?{(ecgg# anid t %ﬁl%@a;glo y+C%FSkO 5 R conﬁyﬂ%a & BroBid% fb&iback
fordidjaisklyg agrindiap lpyfamﬁdrdbasealafntthxmhkyé(hdﬂtmoFor example, one or
akyl am naq, Ikylan1noarylalkylam
m%%?ﬁfgs gFfiae Rxhes%og 8¢t 1O Seaychegae g la.oyfeawwpgﬁ%@ﬁ
RSB AURR dublflerily drBEIGY fRQeMaboal Kyl porti on
na ﬂdﬁ%ﬂ & , am no, fﬁke gk%ho opti ona Iy substi tuted
MAth 1 2 or 3 -COH, alkoxyalkylanlno
het er ocycl oal kyl ami no optionally substituted with
al kyl at the heterocycl oal kyl portion,
cycl oal kyl am no, aryl am no(al kyl) optionally
substituted at any ring position with 1, 2 or 3 halo,
4- (4- et hyl pi perazine-lyl) phenyl] nethyl oxy,
heterocycloalkylalkylan1no optlonally substltuted at

e .



pyrrolidinyl, piperazinyl and piperidinyl optionally
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ryl (such as, for exanple, imdazole),
p“ﬂﬁggghggﬁgg%gé?ﬁeterocycloaIkyI (such as, for exanple,
pi pgi0@zionyl ) FIGS. W;Al mﬁlrm)ﬂwsﬁwrb Ia(hne abd«mﬁmmmsaeimn;eki by a
cycl oal kyl ani noa uch as, far e

wagy@p%wégmtg Y}B%W(%/fo)r O%tamrq(l@ p@r@ tépﬁf}lpe §cgn61ata sets, each
1nd1§a@f9§ ;'9? %yrageté?f(ﬁﬂ¥% oﬂglalﬁél'tlcugdr R 2 'ﬂsriﬁuitgtedq:)y FIG.7A, a
first yiok sadnKyidmmterddnaarbvn §01)di exdeytedmiongal faypt dambienyf thaiwader.

I I ATy oG BBy K38 G R gSA in

fir® féﬁr’e@cﬁﬁﬂ dl(YngSt‘H@ Fiiedt itnRAe e whiPXYEAIRP ko M Ahmassures the
for exanp peri di nyl am nonet hyl or

dlstp@phwtmep@ﬂmfqu SENSO 6&@5@1}(1 )he ﬁrst surface 605A of the wafer at pre-

deth ned in er\ya(l:s qo Sr R hgi%,ik%ll %‘é‘{% oe[an)t e(nlcg%/ i pr(e)fggén S 1n{5?va?s are

111L’(§ﬁﬁtréb @h hi]s)’rh@dkk OX Yhe sulrfiayéd amm@amkml FIG. 7A. For 1nstance the first
di al kyl am noal kyl am no (such as, for exanple
sengpiyed My mawintesg ek thachytangeyat 4 e ABING ifkervals along the first diameter of

theg’wifgfx ;‘flgé%l:ﬁﬁ %ﬁ%ogr%gglgg Efﬁfl{%}w {E{H}E%f |111 Qﬁl&ﬂg )oelow the second

surtfiee &06B YT kl&afﬁrkydlﬁlctwm armmmﬁqothe dn;ainlcg/ betutesi thcutashdwehdor

h | d I am no,
62 3 e TSRS DB iy GG b g ABe Tt
dlaﬁf‘etté}Wf Bieox%feldfng%’ IbgﬁEﬁWédaﬁ'arfﬁnﬁfon' JFad8zAlRERLiY | BSF Rhple,

het er ocycl oal kyl car bonyl am no

(pyrrolidinyl carbonyl ani no),

het er ocycl oal kyl al kyl car bonyl am no optional |y
substituted wth -OH (such as, for exanple,

2-pi peridi n-4-yl acetam de or 3-

nmor phol i nyl propanam de), heterocycl oal kyl carbonyl am no
optionally substituted with 1-2 groups selected from
halo and nethyl (such as, for exanple

TN <7 ~\ T | g, T Y e T T A o



(such as, for exanple, am nonethyl,), and

-N(H) C(O N(H) pyri mdinyl.[0059] In another enbodi nent
W@ 2009/08888% et hyl pi per azi nyl phenyl al koxyal kyl PCT/US2008/088452

(et hyl pi per azi nyl phenyl nmet hoxynet hyl ),

met hyl pi per azi nyl car bonyl, 2-

chl or ophenyl - 4- et hyl pi pera ﬂnylnethyl,

(4- et hyl pi perazin- 1-yl)(phenyl)nethyl, 1-

(4- et hyl pi perazin- 1-yl)-2-phenylethyl, or

2-chl or ophenyl (4- et hyl pi perazin- 1- yl)nethyl,
in the @bh@ﬁtliategmgﬁlss, the3fiigt dipinatea ppisesothrough dlescndtchy N)logat g on the

I.ntano{ grrbodlrrent (6), R is -(G-C 3)al kyl C(O CH.
PEINCIShS Ve&¥bodi nent (7), R2 is hydroxyal kyl. In

an 0t[b©ﬂl OQWJOOAB MRRtratc8 by HRG. 78, affeCeofapleting the first line scan 701,

3)al kyl -N(Rz) -aryl (wherein aryI can be, for exanple,
theghiefay WV i rrotztegimdwmddm apavh Gy [l p%rptniﬂ@rn alr@tytlon stage 705,

|
poSHRR A E e ahchrP B O i LR LR RERRRL Wha o pgsiion,
(1nEEZ:aﬂeé bbi r@férdﬁeé hgr!rrgber[maﬁﬂjovh mheani@pl(m Ipnﬁ (51 ]cJe IWil’ﬁttt supPgrting the
ere et er oar such as,
Wa@alﬁ&eélftqdmogﬁw 7 ow‘ﬁ'@ aqtﬁgﬂn St?&?dﬁ"ﬁﬂsy AS rﬁ%’a%’l wfer is
i |

rot 1%% ?ﬁl%h%grz %q &%@%y py?égz (;Flhg %t)f 4 ?(fr?rj]yl Il(;r?)]/%b&] Yhd the rotated
waf@tis eRyaitensod quiteoiupport plns |603 The positions of the support plns 603

Wil B R BeroR 0BG Bsare Y Bl n Fas.
7A-dnd! 7‘ch}1%r|ﬁ?/h line (fﬁ%)@té@@yyamm ’@Pﬂ)'afﬂn%)ﬁ' s%lbdﬁid @BMB@r of the

pi per di nyl al kyl am no, al kyl am no, am noal k

y
wagkiras gxeicaieiln é@b(krylmrfv ml@ illpityased I@Dﬁ@ﬁl&dh@j/ firgdiapd sqccmq‘n snsors

62 F‘% 8}1@ g%ﬁg eﬁrp%wéi i3 p n}aﬁese%);?ec%tnﬁy gﬂggspotggliqé ﬁ c G5B 5 ccond

sutifddel BOX @nd YO5B dr 48ichbiyd dirddroh el QZ Oppaklte todthe first direction)

[ (2- et hy| ropél)oxy]pyrldln 4-y
alogg 4 sesondlipmgisy of Waéerarﬁwp@meémb@v%m qopRerdiaa ayifh the first

hné 's_kag%§ : @3 %?ﬁ%héf ecohﬁ"sérgb%%??Alya{nd 618" rggﬂemly hreasure the
am no- l"or o I'n-4-yl,
disBmk b gpeednctha séhsylis re2tl Aydnyl @il Bahd lthd- fimtawiadeydnd sapfdces 605A

25)-2 di_hyd 1 dol 61 th
ané%ﬁpﬂéﬁwﬁferqa} {h%mewﬁgﬁr?@(d%mf“@& aalP]ngﬁ‘ : iﬂﬁ@rﬁﬁnn?etfrceﬁf 659
wa!fi? %QE‘&%OI‘PWQ‘!d@&%C&HF&[@ %pe%?tldn§ 70{ Ghd 05 are repeated in order

al'kyl -O (G - C 3)al Kyl
toQMwMendﬁéhmt@hmdyybﬁahkyMncMh@Rstn t he

het | oal k C f exanpl e, rrolld
[00G8P R anh Hisr T RRUGR R v easerhe dPpe HOYuses a sof
ma§§ @étﬁlyén's&ﬂ(dﬂ) aAfRHBAs Ueriie 1R WafehghaBE & 08k Vity FaNsthe 607.
for exanple, pyridinyl. [0064] In another enbodi ment
The sdlf mamcqn@enémon@@)‘@my Ithe(saan@t)frrbwﬁeé @s hdunstionof the line
scaglvga]l? selt WaFeé deI?SltSI;oarlYiTtBCCCaOrI]l%tant the cf’lame)%%rnzﬁj }N%%I‘ anfi the

27 0r ohal’l'y "su
posnﬁ@s c@t@é ﬁip?lvﬂt pit3ad08. M enPEEBYimERN)Galp hBasar@idhedevice 103
enbodi nent (14), Ris oxoByrrolldlnyI optlonally
MCERHESY PHORT ERPTRIARCT QAT ARRIgTS aysrarthewaler shapgo @by wafer

P kel TRAMCTR ey ol FE Soarihl 5 S Bty FT Vit hicknes
vaddtionpasidior GIBIBf(globel adk Quﬂmtjéeraé eb)ﬂge) eRccferﬁﬂgoa Fk§1 8A, warp
th Xd, wh reln Xd |s el ected from al kyl ( s ch as,
ang gew é;gagf&p@ ‘Eeﬁlgprn)e wit eﬁgp‘b 0 ar CC y| ¢ reference
pla‘ﬁ@tlé &@ﬁ'e& ¥s £ ABRtibA HeednWet fhidss "BEtv&?eeEE g VAT k)ﬁl@ 688 and the
from hal o, nethyl and nethyl phenyl, phen F
spi r o- pi peridi ne, trlfluoronethylphenylnethyl (O C
3) al koxy, pyridinyl, dinethylam noal kyl (such as, for
exanpl e, di nethyl am no-(G -C 3)al kyl), dinethyl am no,
hydr oxyl al kyl , di met hyl am noal kyl am nocar bonyl (such
as, for exanple, dinmethylamno(C -
C3) al kyl am nocar bonyl ), al kyl am no, am noal kyl (such
as, for exanple, am nonethyl or an1noethy|)



di azabi cycl o[ 2. 2. 1] hept an-2-yl such as
(IR 4R) - 5-net hyl - 2, 5- di azabi cycl o[ 2. 2. 1] hept an- 2-yl
W@ kRIBBB3IB- azabi cycl o[ 3. 2. 1] octyl such as PCT/US2008/088452
(IR,58)-3-an1no-8-azabicyc|o[3 2. 1] octyl,
(8aS) - hexahydropyrrol o[ |, q&pyra2|n 2(IFD yl,
di met hyl pi perazi nyl such as
(2R, 6S) - 2, 6-di net hyl pi perazi nyl or (3aR, 6aS)-
hexahydropyrrol o[ 3, 4-c] pyrrolyl. In another
enmbodi nent, the -(G -C4)al kyl-(3-9
sunfiasetod thedly #fet @Oifcy&paﬁéidaw, wWapas ddeddab theebsaluteGrafuc(dire

. enb het h
it TREPE N eh e ARy ot et BE PRERo i8R R aree
froéteme réfordcapane Ty medibh afed)ied koths §Bpdints which are equidistant
nmenber ed) het er oc £cloalk yl . I n another enbodinent, Ris

frony iggpifiont surEcarBa o Hihetleradyibe baokioyrfaganfithaarfoy 605A. Bow
is (gees %Ii E%H% eclqb \éYb{e gff (%antlggflfo%gshg Fifg?eﬁ?%g%ﬂg 3t thé u/%fgf Tenter.
Referibefoelh 8B G@IRGlhd) Hﬂwyfeﬂed:tl’thahﬂéalﬂ eh‘lcl&fé’@@@hrmﬁﬁﬁ of thd wafer

anclb g%’qbli?egg?%g?utté)%@t rS]ee(t Q4 @ @ﬁeéq: %re%ge)eg %tn?a{x?r%%rcill an %la minimum

dis E? RbREhDBLET QEMEL Q@hg Waférq t erefe@ncé &gﬁ@ ochenmi cal
configuration. In another e i ment I's bonded to
t he [00329 neRblered) a‘mtmnoahgs,ystmi H}yllstreneat tn ]E)IIG df thielleta

-(CGi,-C4)al kyl -(3-9 -ed | I
o By A SR DA TES RS s Ko B morUae s A oL BT o
grcﬁﬁf@%?'tﬁ@%ﬁn(fe;— 601 1sR?an‘s1§ntte(1(€(1 tHeBradsydr-15z FB&)@'&T}%& qh&kihe

wher éi n 4)al kyl portion is optionally
scag o set&ﬂnéd)r\ﬂnet dﬁtmln@wafkeshase g@lyémtt@@smrt@dwto the processor

105 PhEFRRSOL TGN Gy M AnTRETR] G ST Tom R Cluoie
1ns&hﬂﬂ&1ﬂ§fblaﬁﬂrf©@1ﬁih@wlbluramtbﬁ@ﬁ/ fpewfoh@ftmplro’ce%hb@ﬂlletré@e@\%d warp

with 1- 3 groups selected from hal o and net hox
datgedpyteylpar, thapracesor 0§ mredietprpmanoteppeagiiy, o é@ﬁ‘rWélﬁehWSGd on

T (d‘é%) BN B S A
na@gepdeddphe>ed it waferroT ixhaperatioh, of phys griaddedli Myis agdjuseediadéoryingly.

or piperazinyl) optiagnally substituted with 1-2 al kyl
In pigorramnig: the g oesssrfpl O v eaite cpmpuigr-rrscH{pblepnstructions
em'an'l"e& 9{ bifll Sbthore! se[)ftwgt'e Fhé@tlogs Qle‘anhéﬂtN thmaaﬁdapﬂhcatlon or
met hyl pi perazi nyl) ei n is Hor al
SO ﬁvmrlemblhtybls Uibstry filsseckewitable Ilpﬁlets@t the thkanﬁheh gprage memory

107 BRI Moty b Brrcb RS0 ol O mraeT <R et TELtrcpRe by the

prdBisbP NGy, | ]Yor%l%blet ﬂl‘é%ﬁbr&% Herddy 10F7 rhiiestoRtdatNgkd by or
substituents descri bed ove for

accepsed bmhgpnoytssmﬂz%@ g1ches saftigte, aqp(bl@%}nﬂ datamtthﬁelnke

gfrbﬁ ']? ernbgﬁlrnent (t%_)srtore k% rnay be volatile or

non\(dfaLﬂﬁé rﬂ&ﬁ'a( gﬁl@@})l’é}é@lﬂ ‘ﬁbﬁ%éﬁh@va{b@ﬁ@dla | dhdash @h¥@vailable medium
enbodi nent (18), R2 is -(C -C3) alﬁy -NH2 , wherein the
that gy be @ggospaeylyy-a %}@pvé@r qr@ C@H?‘Ptmeﬂ Icompusst (roLthewmhi By way
C r
of ElamARhdhor BTyt SR A el igR KGpBRr sbfle
megd e Headoknpluted ptorapeahddya sidngtrdthddeok tw:ltd'cology for storage of

fphenylnethyloxy or a { and .t hi enyl al ky

infRgRAtion fHeh fHgeosnes %%Qg SOSHRF R AR Rjpgragypodules

or OMEr @lta MPEEx@hnpld) @o&ﬂﬁtkp%ﬁ%Hﬂ{eeféﬁﬁclude( M, KO, EEPROM,
CH2- NHZ, -(CH2)p2- NH2, - CH2- CH( CH3) - NH2, or

-C(CH3) 2-NH2. [0070] In another enbodinent (19), R2 is
(3-9 nenbered) heterocycl oal kyl ( such as, for exanple,
pi perazinyl, piperidinyl, pyrrolidinyl, isoxazolyl,
azeti di nyl, norpholinyl, tetrahydrofuranyl,

t hi azol i di nyl or octahydro-|IHindolyl) optionally
substituted with Xg, and Xg is selected from al kyl
(such as, for exanmple (Cl- C )alkyl), alkylcarbonyl



het eroaryl carbonyl. In another enbodinent, R2 is (6

nmenber ed) het erocycl oal kyl optionally substituted with
woreaonpsss3z n anot her enbodi ment, R2 is (6 PCT/US2008/088452

menber ed) het er ocycl oal kyl optionally substituted with

hal o. I n another enbodinent, R2 is (6

nmenber ed) het er ocycl oal kyl odﬁlonally substi tuted

with-CH. I n anotherenbodinment, Ris (6

menber ed) het er ocycl oal kyl optlonally substituted with

phenyl met hyl . I n another enbodinment, Ris (6
ﬂattembmpedth@rmmweahhylogmﬁDdﬁaM Jigitabearatile digksf¥D) or

ot LRk st BieB i ROt Takag e Jedsh pEnetin sk vipipge o

othet ﬁta NtRkdIeRd dvhiceardrany bthet ﬁheaﬂlet that meyBedidiadstor&he
menber ed) het er ocycl oal kyl optlona y substituted

deweﬂhn@naatm i th ananlc dseessedby (hecappoeyl . [ 0071] In
t nb
?23& rhejyl ;) ﬂtotqﬁ%thﬁq%ﬁ%ent% k)?‘oce%sg’tgl@%thcf:ﬁﬂg t%?elglé%emory 107
maytﬂldﬁ(téa)p@at(e&ﬂtta)oae or mam cvoiukivip d(esluesh mknofvﬁrtoehmkﬂted in
am nonet hyl [ 0072] ot her od ment R2 |s
theeir CRIPUIREESAIGey | 4@& COéTﬂlile‘t% L!Q‘éﬂfﬁgl eprocessor 105, one

o AT O 5 A R

comfit)catskyithin Fhbeanspusiak ecviees, TrpoOdtpup eviyds, andtwoflGhg Qevice,

an%}tgt:sﬁ%lvae%; Ig?r&pl%ry?%n?@ﬂ%g éi%{ét?(;?%?@}t@é_'oge]ar a combination of the
folWﬁQ %Cpé@io(ﬂﬁi éﬁ\ﬁlllﬁtt&XPC§ %%&kﬁﬁtlor{ QMl?&ﬂi FRUR player, and any
-dinethyl - 2-pyrrolidin- 1-yleth or 1,1- 3,

othﬁr Ql-gpilﬂltfi,ffVletS nln amoyheetempbghmen[ olmpcef&mr l&émpwmtisia@f stored
b | A7 qfo pect A (and Aspect B as
Y&%ﬁﬁté&%ﬁ%? 8 Vgt%g% ove include any of the

di sqlooasq al tresridainibodirA&ReskE praeessePOTladreitsa frbbaieh

of R, R2, R3a, R3b, R3C or R3d, in conbination with

progagm deHupcasting Hie raseivadona datar dsaesorvedaep detg gy include

I

theqmeosgﬁm %\?ertg g%ﬁ%c gﬁfte %(e:c(ie @?a lsfé%%a[)f{he ggcqmd%af&e ﬂl
palslbe]rae Oh@pﬂtﬂedfss@tf I(Erptecacm fa m@dsrbp@ﬁpt@mf thOG4f} biet binnhe
thla dIS Iosu e, when a cal noiety.is sa Ld ho
TeCRIYGE VEHR § BANYRNOGHA ye Bt afeiein pecdisied g3ther thep actually
megﬁfe Ed %{hce Weﬁ theSmBRAMn® dBAN IR 2AAR tl?éwﬁ‘t%? fh@wafer has

m'cal noiety can have one or nore optional
notsysh shddrgenrst wlishingnys rplrervgoqsbscﬂlscvusmd i gth namtmttphtyo

be th h I :
B TR B OrP G BULT Gt &1 B e 0GE RHPE o Do in

a pBAGRdQfatd. NELORBcQ50r M5 &lcRPMiRE Bhe §1Ut*ﬂ§fe' érﬁfﬁﬂ{gspa&eﬁﬁét@t%%sed
any hydrogen atom on anéup03|t|on of the rin and

ontthmmedlpt@dman@pmwhy@ thaweafier .t leane embiodimertiethe ermmph H05

tﬁtlﬁgl‘?ltgé att Llﬁaﬁt a%nhei esr Fi plu?‘%@.; é{tFr 1S (1)1%({%%1%\78:1‘@ anal%gﬁkt&]e a{]n% a

dlrééﬁantBr ﬁtbemghlkéllbalﬂéﬂlgtﬁﬁhﬂ Eé'dlﬁlbq i9 order adyedate dditopography
above enbodi nents, including alky portlons attached

degradastongrusgd dypaisal iemepeotihe ggn@mg @éyeg IS 0P &t ngsher
e
Thakikypargpoatdr i eliativachadartebe folr pesitigiog i, patrast ghadmg vﬂféels

C3) al kyl roup [0077] In other enbodi nents,
Wl&lﬁéspo?F%)?W agtg oigsgder é‘P é?dtlé%lnt@t‘?n‘?g y gegtg 10&&89%6"%
miSIHIAAARA R, oiflihyheds bkoxy portions attached to

ot her groups, can a - (G-Ce)al koxy group. [0078]

I n ot her enbodlnents any of the al koxy groups
referred to in any of the above enbodi nents, including
al koxy portions attached to other groups, can be a -
(G -C3)al koxy group. [0079] In other enbodi nents, any
of the heterocycl oal kyl groups referred to in any of

t he above enbodi ments, including heterocycl oal kyl
portlons attached to other groups, can be a (4 6




BACKGROUND OF THE | NVENTI ON [ 0001] Aspects of the

invention relate generally to processing sem conduct or
w@edoensssand nore particularly to controlling apdr/us2008/088452

optim zi ng waf er nanot opography during processing.

[ 0002] Sem conductor wafers are commonly used as

substrates in the productiod of integrated circuit

(1Q chips. Chip manufacturers require wafers that

have extrenely flat and parallel surfaces to ensure

that a maxi num nunber of chips can be fabricated from
eacHO@dfedr . Ahe eperigeinmf the giwtir flf bin aljustaddussd ewmther s

under rindi ng _and,pol.i shin oce
N e S S S e N e TE
spdchfaddgsthe aodrmpiac@biiel ang/dx tilt[HARSdkerS MbdcanedidsmeaUitL
si de qylndlng operates on both sides of a wafer at the
Wit

grigging whces 289 dropdpstrdess afaneios qﬁthmdqﬁrrghngd $hifa Ard/ prriely
parcz‘ilech%: St f(é’ ﬂr%gﬁsﬁ Qi"f\% pc%ﬁ{p%flmt 8 léi oﬁnts 'Ig %n% ﬁlggdlpr%nt the
Yor exanp Fose Nvanu ured
gnh@@hlomes tondigatedite $co€i3/.c thé_ddennTih@;Bglrghmgrpteameﬂaseana adjust one
waf er - cl anpi ng devjce to hold the sem conduyct or  waf er

or B9 $RIMRAMPREICK H1° STHECT | Mgy n e %fzﬂf]t prEyned grinding

S
P e LB o A RSy BB SRt of g ided
to mpmrsaﬁdr arel tht bperatoo cdittﬂgdlrdzsrthe pafder 10her abe&tt weenr morea

vert| r|e he h stati c. .
conBinenieaRt EpieDab s afRirtob G Mk isBl aging parameters

res r[©©t4|7\16 peﬁ;@% M@fga; ﬂﬁlurr&tasﬁ ck&@hplasl [EREd bPErovesRk a

wi t hout the ri pads physically contacting the wafer
waghriin nrgcogdanndwrrtg anEhibedineant oéﬁledla\rmgen t &t Db a\mmérr t(Hagrinds

o (e PR e o) Sn SLRTRL IR AR e s et

If thadroumt fvagass wétkinihes® Bd the tikg@Reafdfhitl 9 7tid Sicghutdisingcevice
10grocess can i nprove fl atness and/ or paral | el i smof the

pbiaiy dakffer megsurigg e warp apdier duckesaeighafiet maferofof he
cx&rﬁ@gltﬁgﬁlﬁgﬁr&ﬂﬁt\/&%@ﬁ% 1(613;]((}{3 ?%??a(i:n %glgﬁg% C{&ﬂldaya cts as 1 lustratcd
by #ll@nto. nlgachllmeeswﬁdaea kemqsmdicdtlmfsedlsmeﬂnlcd)egﬂadﬁtheomfer

Post - gr.i ndi n ol.i shi produces a. hi reflective,
mi ril 85&& Inaf grfggm% e@@géﬂ Stap shegy iy it %«Aaf%eproaaftsou bycarries
o g PRl e AP o ML Mer. In
partieviac et 90 tiseproconaudbdevaiathe mviaap daraug.aelioe evap data set)
[ t he nanoto of the fer urfaces., For

consj de y
e B e S ICSTeor BvaR: R R TR Hen e wash
dath 1§ RLO1RE LARRL 1daSEMudic B i8h ABBhed MaHRg 3a8ARL.aAL NI, hrRicessor
the sem conductor 1ndustry (SEM docunent 3089),
1051 efjonéguigd fetEpuyHiag hyirgpre ad evinetionof tire leve\mif data.
Spc%ﬁca?ﬁlzglwn]t#ﬁeﬂh&ta %%ntoglhlc \}\%mé Iare}%%tt H9 (()r 8 ego% %ags ﬁlingl]r) With a
defehdds@indol Biz3 Ut 8¢8, £ @b BB fiNs th@phenasehiaictise af thcfl@sfclcd
processed sem conduct or waf er s, hbnotdgﬁgraph

daﬁahe Seenifieally thedevelsdataiisfiltsradominga waendsfiferawieh scfined
n [
L e S TR R
wawlengthc hat 9Lfes prddigéd nam&tptographg paofde forttles fvefco rmtomputed as
are gegerally use t o nmeas anot opogr

a fynedigho Hescoag)@tqdr ghtandesee ey ol Qpesip Q nértﬁspredlcted
T\F;Srloﬁfehi@ goff@ﬁt@ﬂ bg @uﬁ%ﬁﬁ% th\ées%é’on%i Bfllcsﬂ‘ffnfl ?rfc%r N_rproﬁlc.

I at1 ons. ugh nan opograp I's not
neasur ed unt|I after final polishing, double S|ded
grinding is one process that affects the NT of
finished wafers. In particular, NT defects |ike
C-Marks and B-Rings take form during grinding process
from m salignnment of the hydrostatic pad and gri ndi ng
wheel cl anping planes and may | ead to substanti al
yield | osses. Current technlques deslgned to reduce NT

I Y T o e .



a polishing apparatus. As such, undesirable
nanot opogr aphy features introduced into the wafer by

w0 b@oigssht e si de grinder cannot be identified BEE/UE2008/088452
post - pol i shing. Mreover, the wafer is not neasured
until the cassette of wafers_is machined. If
subopti mal settings of the aéinder cause an NT defect,
then, it is likely that all the wafers in the cassette
will have this defect leading to |larger yield loss. In
addition to this unavoi dabl e delay in conventiona
vvaf d00d9dc esée@rdingéo efpertatod themwentipni pro¢assore@éhepeats

onfiio s S0t 2hefy ERART EFARRA SRk Mo RnE ablGE

cadf lifdQosn BatiBet obfaiiddebynBX nceaAssabitelclise A03.eAdNor8QUd the
bef or e rece|V|n8>the f eedback, there is a risk of even

cxaraple iNyserigd byddGi H.tiher nvedicted dipsatieNd psofilss presosmated.
' i. . 0 .
Eo BT B 00 B T LN 0 o
scanedhaek Hightlpesdicted rmrlialNT pioifiig adelfietsintived ﬁroﬁnhhft foman
[ ography to be re zed and

b to.
prqdfﬁéﬁﬁ%gwo ' E’?PV1 %%QgEnW%QQ?Eheﬁégfﬁ@FedMﬁ@é DS represent
pre@RALL T KR Bhta 401 BRurdtoPbElocARECHIHDS P BAREEL Mim 0-
15¢mon nﬂth@szvafgr eAtdwvcdndtg medletedradid YT pfilsBdompuiededdyi ct

av%gfggg‘@{ ggozg m %ﬁt%tatggﬂg geﬂ: ﬁ)gallﬁe) %l?tg)ﬁ%{)étgg IraQigal profiles as
a fEMBRR QY BRI Yiugr PN 1MRh 8F-PhicdmPetiSs i &%@agf@é}ﬁ&ﬁct@&‘ pbdie
predi ct ed nanot opography. The operati on of the double
grigdige ragialMYE prafide abipinsd &dn wargclatr tdandel postpotishang proﬁle
rm ned ar ane .As such, aspects of the

o DA P R e v6E o hanot aopr aphy f or

waf 109 599bseqlE@IH Mugtmwui)emohb arfiod bliEbysthe ?rc@egsaﬁl €05 to
I n anot her aspect, the present invention utilizes warp

detgempige fhe @f@ngﬂ@r@rﬁ@teﬁéﬁmm@? apcteeddmaeile (Fer average

PSP 1Sy Sl D O sRBOR Sk

logmalgatﬁtehm prdxeéa ssthe greddseS NTprofilzeo ﬂét@ﬁﬁllﬁt: alsmfeplatramaer The
dvantageousl provi des a cost-effective and

RIS el ISP SIMRORERIGP gD FYPRQI fof dstieing 2
shlﬁ fOP{HR nafn REIRERS BN Qxcé%fﬁﬁfg% t i 9 dRERREA T ﬁhher
the In n uses a doubl e side grin havi ng
deﬂaé dslova tlmagrmdufg mamdemgtmﬂﬂaingnedﬂbeae&m MdB-iRmmg wgm of the

SIS T R A R

radPhsA€ bW eBA 200 mhNénd EXEBINVE dmmm@g%aué %fé@% Qﬁ{a'xifﬁmﬁfpeak-
the neasured warp. The nethod al so i ncl udes ﬁredlctln

to- aaltﬁam@hmio ghea%erng)fegMefomte@wel@gs erj:dmﬁedt ﬂaélat deiroely

Generaﬁ}{', \6]? % flg gzetllﬁéng]o gss%légh nrél;:) n&ﬁ otr?lgreb egl?qole
nafE65U; 5@1 phg. FOG!H hpﬂlmieﬁrah@ﬁan @&ﬁfp@dry arposithrh mldﬂmsbdi & &dtélenine
gri nder I's adj usted based on the determ ned grindin

thepsgrfﬁp@fi@leter P@p@g op the\BFag ﬁ@loqagfpt@@ vergge predicted NT profile.

FGOTRASS L U 15 i TRV AR AR .

rnelambd,lﬂﬁshd Bddhy bﬁtj;le dhadfer. iln dn@then anebaalﬁmmtpzt gfdilaemethod (not

er_as graound by.the double rinder and
ﬂh@%@*@é} is 5gTied e, 9pM{Z8 dh e EAIRy: ?% -Roedpgipmdhg E-Mark

re#&ﬂ RALDg anty HIEIrehe %fe?wfh%ctﬁé PRIRSS bA L E60 Ml%g%rgﬁfﬁ) mm.,

he net hod Iso i ncl udes providing feedback to
doubl e side grinder. The feedback includes the
determ ned grinding paranmeter to adjust operation of
the grinder. [0010] A systemfor processing a
sem conduct or wafer al so enbodi es aspects of the
i nvention. The systemincludes a double side grinder
having a pair of wheels for grinding a wafer, a
neasurenent deV|ce for neasurlng data |nd|cat|ve of a
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executed by a neasurenent device according to an
enbodi nent of the invention. [0018] FIGS. 7A, and 7B
W@ e@odsssgr ans further illustrating an exenpl arpCT/Ugz908/088452
scanni ng process executed by a nmeasurenent device
according to an enbodi nent % the invention. [0019]
FIG 8A is a side diagramof”a wafer illustrating a
war p paranmeter and a bow paranmeter for the wafer.
[0020] FIG 8B is a side diagramof a wafer
illustrating a thickness paraneter for the wafer.
Thi Gowlark vatueGsferom amdxigmina peskar epidtyavatud daeyndiedgiremsach of

illustratin hod f r ocessi f accordin
the R el A O A R P Y o PR s T 1 e
andtBEr EhdRlindéR ) Shilar Wefhel (hdtlilgdufatdd) RasiditoloptifSze the C-

obtai ned for the wafer according to an enbodi nent of
Marke The (¢ Metkoisgiongees) to miregion of the vaderaxlkarp therrpdigs tdretween 0

i ' -grindin ial

B 500, TSI R 0 S LR TGS TR i
C-Rasneipdgr a;ﬁ hyerags prenickdd&bdéiagN Prpodfilke ng.t Biinagriph a

nanQt opogr aphy ngasurenmen evi ce_according to an
COBRYHE HeHErase pfqﬁiéctiﬂcﬁv’ef fplals.to fhsgPk pyofite @tuéﬂéf fngasypd for the

) y aph: || ' [
Y KGR SR RS, A9 oF IR of theyafer
illatrptiegiihe tBeRingamdttpOgvlagkhygipnof i | e accordi ng to an
enbqdi t o he inventiaon. .[00 |G 13 i n .
oot IORLY or Refiras AR g 16n OB e 2he ik Jo Betermines
thd BURIAOPAGE BRfYe PEdltcdNT Profild AR 2P AL FEEYsd 106 ideRrmines
actual |y measured for the B-Ring of a wafer according

whethenthedhBow vedur is déss thee & BrReng vane d§iooded belay (ik4 Swm). If

I h j . di d :
B R N L it
ne@Siaia (il ey, vaRRDSTeE ding ga_aﬂm@té\@ [dzef®Y iR rdtivalyWa it B-Ring value
according to an enbodi nent of the invention. [0027

is it @@w {ize. geader thaAiidarl o HpD gHapiiimiAdiProTy Cl 18 (lifidiee apfl the
eSS IS RRAR o PRSI, Sl bl

carties bettpe reshndiging apératididr disogbwed hetoeo Sty dhatrated @veshaalf for the
t he draw ngs. DETAI LED, DESCRI PTI OF. THE .| NVENTI
Pre[sﬁﬁmferﬁé‘géﬁmaﬁgth%BWT?WQS%SCH?SSG\A%\I%‘?, fora pehspeucst Wg#é The
fiaAbh LIPRNT i 9 Y | By e SSinkibiTe,
o R e O] ARRACARTL WS SaBlind B 1€ Yginkt
acquadiog opihg izaptygtperadpectere bagnBAbdg anle idatstremed tebe lesd the
ess |lag, time for .inproved quality control and/or
de%%?@PWQ%BF&P°r5nEP§; 1, a block diagramillustrates a
systremsbqr PA@&E‘&P&F@& tHR opeiiLRIE LG EIRr thWRfREsBE $0Y 8dtHiShines
to an enbodi nent of the Er esent invention. For '

a ppalimpogieshdt dir¢dtios besedicorthaipgdistad NT piafde iothe B-Ring region.
st em includes a grihader 101 ur enent vVice .
ReREIET 1S Res R 1 bS BEer s e MR R AR ST s in he
B-Rﬁ%&@%i@ﬁ agk 4 Dargviblidwedlhea PedknNeetrrdddb o8l "NbSprafikaf. elif the

and t he neasurenent device 103 neasures data

pradirie T invefilsfis detgrmpngd te haye ¢ melleyrfollpweday apeakrighe B-Ring
-} hi [ i S . | i
ol R LBl O SRt Pl SR, P BB o

933,ahe phcessdt NP samdailydetagnipesr ehaharthbpedidttaNT peofile in the B-
.nmeasured datg. For exanple, one or nore of the

Ring lieamnﬁwgs Htbe @)ﬂaweg by Aahen g CHEY thes v‘éarqf}ﬁe or Hehe
to i nprove the nanotopography of a wafer subsequently
ground by the grinder.[0030 ] In an alternative
enbodi ment, the systemincludes a plurality of
grinders 101, each grinding a wafer for further
processi ng according to the systemof FIG 1. The
measur enent devi ce 103 neasures data indicative of
profiles of the wafers ground by each of the plurality
of grinders 101. The processor 105 is configured to
provi de feedback for each of the plurality of grinders
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The two grinding wheels 209 are substantially

i dentical, and each wheel 209 is generally flat. The
w@eiongssss2 wheel s 209 and hydrostati c pads 2 11P¢DUS2088/088452

sem conductor wafer W (broadly a "workpiece")

i ndependent|y of one another, respectively defining

cl ampi ng pl anes 271 and 27317A cl anpi ng pressure of

the grinding wheels 209 on the wafer Wis centered at

a rotational axis 267 of the wheels, while a clanping

pressure of the hydrostatic pads 2 11 on the wafer is
predéa’a@deN@dmiéla is deterennast to\navot p@&kefO\ldaWed by p0lg] inTheB-Ring

e MR B e A e ke SREA a1y by

ref goeBeqg nuABkAdctéddinin cliéhavpfieft diettivon, Heddrb&@3sor 105
relative to the pads angwé??hdlng wheel s 209. FIG 3

determiggs thasbidt mperdtoderprsed iybie Bhiag ivelugadt 941, the miggessor 105
detgé'glngié@&hgrz@gl q/f%‘é %slthe g‘iégga%gr algﬁlg aﬁtfnﬁ%ﬁtgonf (%3#%3 4 th% %&:/la'fer 18

detefhi@ed ool ho ﬁ‘trstzﬁiferﬁﬁ fan ioptimhoddtion ogelé,lthid probedsor 1d%alctermines
pockets. . ann s 263 (illustrated by hidden |ines)
theghyihHe %de Bo aynging et S é&qunfiﬁaf thy grigder (. . the
r ]
oSt R o R AP e
guidelimas indudcos pkadalntyq bOBiRieg palok etnge? 24ch Qt?x@hlcli% aﬁ@‘tiated with

229, d.23 I nder rel ati vel st an:
a paEikG S papaantae Saine ThoRaTHud P M raRich selonte to
1m§1%‘}@ tl%%ﬁtnofé@@%tﬁﬁ'}; of J\/Qﬁrs\’@lb%qugﬂtguﬁﬂoﬁﬁd By ﬂﬁ‘@rﬁger 1n.
hi s manner ui d ocket's 221, 223, 225, 227,
Acporginggn dhez@lnstmstd:l@ethhé axéﬁg rthevmveaswrdé)ﬁldytemms whpﬁndr the

o R U g b RBPY SR Ay B e
thanafRedm Mhé shift @ﬁa@hﬁu&eﬁﬂs asi e a dthk RBifpdebcBod is tHe! ﬂtt@ﬁmned
rinding with very | ow factional resistance,
prqgmlemé ifg dieccHag ét 944 the me@@soa 885 geterminey vh%therﬁbe l%eh%@g
0 f

Valglé %si %1%%%- t,l_ﬁé% nH?&gt S}elé ?%L d uiﬁﬁ& 18 AL ﬁ?tﬂe ﬁg\eﬁé@ﬂ&s

deteonipod icol'ZliéSgreﬁt%r thhe Sgllfri b lfsis mlganﬂéqemgag st e S}Mﬁ efaghitude
ner L not N trat n n n

is Eam 425 oo AirFetion e dsieEmprog Pre EngaRBr S HBTe A R

the B@é'ssdrrl 05 %Eﬁ:%ﬁl@s anewtr inbB- Rﬁ{étz\ra"lﬂe i¢ lresdte\l\téflan'%t nrh St less

e grinding wheels engage the wafer W
thaarmi equﬁtlacn 88 nm dp e -Rengivalecisidotesminod émbe givetchtran oOngual to

of . t he eel s 209 rotat .0 the.sane direc
b E o roaaagp Rt BS sl b GRS b AR e AR g o
mth@d&@ﬁn%@&Ekhnﬁ&n&@mﬁxﬁﬁmﬁ&ﬂnplng pl anes 271 and 273
are hel d coincident during grinding, the wafer remains

in d0Q5341(i . Hithe nlr@e@swol%mtmml@ﬁ@t P4l hai tﬁl@mmfgr lgn@ﬂ}h@ﬁrst
walg¥ Mg oo S b HlsR g P Sestl & SR G RuARRS
proYpah & da&nﬁﬁ@ithe%hﬁep@ambﬂeyu@alfsleglmnmv eeﬁrwafef Tahe
rindi ng wheels 209 relative to the hydrostatic_ pads 2
pa%gulagélpeepqml?p@ (@)Cpfph@afegf ipthg optimizgfige Crgle éssidentified and the
[ f, t

s P AT oo AT 17k Rl (AR g B ine

valaddamingri2gignding shifepiramster naldes fot hewéerss Ireocadrelcaliment, the
shift S of the rlndl mheels §O9 rel atjve tP &re.

B- %%V%g?wdéolgaa@némgf THOAPRHISAPY G naf Rg ashiltsq wing a
rotation 267 of the grinding wheels (FIG 4). A second
node is characterized by a vertical tilt VT of the
wheel s 209 about a horizontal axis X through the
center of the respective grinding wheel (FIGS. 4 and
5. FIG 4 illustrates aconbination of the first node
and second node. In a third node, there is a
hori zontal tilt HT of the wheels 209 about a vertica
axis Y through the center of the respective grinding
wheel (FIG. 5) 209 These nDdes are exaggerated in the
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capacitive sensors for obtaining the warp data. The

obtai ned warp data is indicative of a profile (e.qg.
waowedoensssbape) of the supported wafer. [0038 ] IMOF/US2008/088452

exanpl e, the warp neasurenent device 103 may execute a

i ne scanning process as illystrated by FIG 6.

According to the |ine scannﬂgg process, the wafer Wis

supported by one or nore support pins 603 in contact

with a first surface605 of the wafer. As illustrated

by a conparison between a shape of the wafer in a
polynemial yit b degrest @t B. (Thadhidapasametit &ptwﬁmdersm thanthewafer

607 t ed t
copr e SR erd Pt Wi de mhBaf VRS Sl

t he [p0BBYr t eds Walsahtc8GRot&sid fab@ﬁ&ﬁ @8N é‘xefm{j’ﬁzﬁ’_fyln%ﬁh&f
mW%@awty and a mass of the wa he warp

deg ansats of € ipecntion T¢th@15t§@8@3 aftefrﬂhesthl% mét@nwtfgtlet ic
I I
detgﬁf?@g% %'!e%/‘% §$§‘$)% c%%slancee%gggeﬁﬁe ﬁttﬁ%zaﬁ 3'7?1% e'n{is}/ aff the
meslmalsemnﬁawoamﬂhapfdceﬁbr $085 ﬁeﬁﬁﬁuﬁ&&hét&mgadgusﬁﬁﬁﬂ&o the grinder
surface) alqng a djanmeter of the s gq orted wafer 609.

10bjshecgyspry at Pre MaPY- teagindsriit ¢ enehaaHacerd@edo the
deRRHRARY ﬁh&ﬁg E?étn% ér§(eC? PRGN sﬁﬁtu?%m@%r)' B o5, the

measur ng a di st ances
procBisst a(Bﬁ:éetﬁ'h)mé:net/hﬂber thehmem sabards ﬁlerﬁrur\xzaﬁ“@r IBncrttle aext

waltayBeidpe BT SR dnepiceeat 1 G Btess SRk St e qrpeye

thedstfel16 W ebiH8SnsAs trh@ﬂh%@[hﬂ?&ﬁh@ BlevioRs KRRNGIRGr than a pre-
the diameter. The line scan data set conprises the

detptrumadi valye 6f.g.d8 smaribe sasyetsasunmalbr by twonmorei thayt the easselte B2

th anet e the su 609 and
whi Rl B PR & e AR e e 1A Trtg gy At of
theS@AGRIon § ZrclthcahOmgadui@ndhit AGELET0PHLLIRS warPRAE FRAhIRERE at
609. The line scan data set is indicative of the wafer

90°p pighp methpdargeachrasiizgvstedraboy g o gpither eethemnétﬁlanwe true, the
b .
sl LR Bl AR R R R ARty U B

the thét@od el at eys @@ Bfor gﬁﬁdinng adubstisme waffera waf er

profile along a.parti.cul di aneter. As |IlustraB§d ?y

FI G[0ZR0]5 YWherintiodyeing g Hﬂeets itecaprasFnb jnvaRtiQngripe prefqred
em%ﬁ@i?ﬂ&lﬁ?) tﬁ&%ﬂ@ i drifisd “éj" aa[fpt @cﬁe’oéndt‘lgﬁdm@f&fltenhéh to mean

particu the first sensor’ 62 IAis noved in a plane
thag beveart loee bi mete &fithé elemeBB5Ahe termsf cwrsprls:ing”e ttnclmding” and

o along the first, diapneter f th fer. e f
e ot g5endal RS Rlen il ekt Tl Bl B aqdifiSha plognents
otlSEMRAihOiktdLelamenithe first surface 605A of the wafer

at pre defined intervals (i.e., pitch R neasurenent

fr ec{@é-r(\)d-)]) AWI%IIS eh@t@fet» peuld ba n@ﬂv at theabevd witheyt ﬂameétlng
frolrn th, F Zgcocpe of Iﬁ?e 1?1?enrtlsotn 1% l1Jsr n en‘(ai%cg{hfim atter contalne%:\lil| Zhe above

| sensor

degtriptien el alowh i &h&dﬂ&bm@ﬁ@liﬁ@ﬁﬁw&ﬁ?@ﬁaﬂ beintdrpeted as illustrative
di aneter of the wafer. The second sensor 62 IB is

and N ip It ¥EWCi n a pl ane bel ow the second surface
605B in the first direction to nmeasure the distance
bet ween the second sensor 62 |IB and the second surface
605B along the first dianmeter of the wafer. The first
di aneter of the wafer may be defined as a function of
a reference point. For exanple,in the illustrated
process, the first dianeter passes through the notch N
| ocated on the perineter of the wafer. [0040] As
illustrated by FIG 7B, after conpleting the first
line scan 701, the wafer Wis rotated (indicated by
arrow 709). In particular, a rotation stage 705,
posi ti oned bel ow the support pins 603, is raised to
lift the wafer Wo a position (indicated by reference
nunber 707) above the support pins 603. Wile
supportlng the mafer in the I|fted p03|t|on 707 the

o, " o, o o, N Y



plane is defined as a function the contact points

bet ween the support pins 603 and thesurface of the
woRdesB85A. Specifically, warp is defined as PEEUS2008/088452

absol ute val ue of the difference between maxi num

devi ati on and m ni nrum devi ation of the nedian area

fromthe reference pl ane. THE nedian area is a | ocus

of points which are equidistant fromthe front surface

605B of the wafer and the back surface of the wafer

605A. Bow i s defined as the anount of deviation from
Whahes ¢lafredasice pl ane at the wafer center. Referring to

FIG. lR-.and TTV ref ect. t r t.hickne

Var at) BATOR OF R Comr S Hine BEowRSaP alibid B oy sice
grlﬁdiefrflﬁffﬁ’i@QtEleBﬁtaVlﬁﬁfbegnﬂHMgme@nQuéﬂnfétlﬁ)'dméﬁ‘ipﬂ'sﬁlganCe

fromthe back surface of the wafer to the reference

pl afRSCIVimDdR] olRamed by @gvadp alcasuremetalceigs fareasuring warp of a
wler s SRR QU ssoiler, AL A DB e O MRy of
ﬂxﬁﬁa@ﬁﬁﬂnﬁnpy the grinder 101 is transnttted to the

processor 105. For exanple, the Ii scan data set
andPEAIGRG adepeiPReFHaphY piftar Wgﬁ*é,%seﬂ@y thRIaCPINAS HRER

to
wer SR AERE S PrrarkS BT, g%&*é'bﬁéﬁﬁdt“ﬁ@&ﬂ@ of the
walfarst ruct i ons for perforntng a plurality of operations
for roceSS|n ecei ved, war p, dat a. rticular
t he oS Rs st gratblesias Sifist Bet oDy R Erinding
padBfc@y, based on the received warp data and determ nes a

gri ndi ng paraneter based on the predicted
nanotopography of the wafer. The operatlon of the

grr 101 is adj n _one ,

Phe Jpibe sabab®s BT EuBE e bR e P RS RAE RS oubie
side rgﬁhﬂér%h@mﬁeseﬁ‘oodi@otetdba@m) 1Qt dowB1e sidegtinadresaid feedback

l&ollcatlons onponents within an application or
incd &&ﬁéietee%@étgﬁed@grpawey files, executable

applets, or the like. The storage nenory 107

associated with the processor 105 stores information

and3d atha nietiodasfedasi Nghdryint dagl dl!lt@‘ﬁﬁ‘ﬁiﬁ@ inchitfes dEt!afrmnlng a shift

exanp t he storage nenory 107 ta_ used
parametfé @e%eéea tb@lﬁt@ﬁ@%&ﬂ@ee@g%ra 1@5&5‘ %@. eéssaéff; ltlft/@ﬁrémeter

t

1n(§&@ilgg F’ﬁ% hg@ﬁpt%&etqgﬁglpgglg R pdit 5@&&% &éil%éért\?g fprove
nampepogdrgthly o arvqu:resubsmmbzbgreulahbiy thomionbln’tsxdatgrmdntedi a,

and/ or any avail able nediumthat may be accessed by a

conmputer or a collection of conputers (not shown). By

way 40fThe R o fRMAmMNOWhére M dafit d @O miFIAF R RTcs HERHARIE a shift

medi a i ncl ude conputer storage nedia. The conputer
par@tl@tea@esqd@m the plﬁ:d@ﬁyi Iraeom@lgr@phst e&thn wlabgysaibshil paraageer

as o instructions,

1n(@caattlve O?r uc Cﬁlroél gt mP‘élél arﬁ %%0 rg ‘8%‘?% to Jhprove . -

NGk Shhy GP AMHIET suB§cQuad s g’iﬁdﬂldiby heldddelc R grindbi.
EEPROleyash menory or other nenory technol ogy,
CD-RONl digital versatile disks (DVD) or other optica
di sk &3@&1 4 JRgngt net
magnet I'Cc disk st or1&‘*?1lgleﬁl(15t‘r1?l grs(fshﬁeé r?s?% net | %th?re%@l@@d warp data

andleMbieassaidprediying ineardespebidicning Iaalhn(bmpogr@hysrffdhd wafet bised
t he des red Anfornatlon and that nmay be accessed by

on thefilisrhwry datg-0044] 1n one embodi ment, the processor
105 and the storage nenory 107 may be incorporated
into one or nore conputing devices. As known to those
skilled in the art, conputing devices include a
conbi nation of the follow ng: a processor 105, one or
nore conputer-readabl e nedia, an internal bus system
coupling to various conponents within the conputing
devi ces, I nput/CQutput devices, a networking device,
and ot her devices. Exenplary conputing devices include
one or a conblnatlon of the follomnng a persona
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paranmeters and of a previously defined conpensation

anount. I n one enbodi nent, the grinder 101 is
w@obigassed to recei ve the determ ned gri ndi ngPCT/US2008/088452

paranmet ers and adjust one or nore conponents of the

grinder 101 as a function of the determ ned grinding

paraneters. |n another enboalnent t he determ ned

gri ndi ng paranmeters are provi ded to an oper at or and

t he operator configures the grinder 101 to adjust one

or nore conponents of the grinder 101 as a function of

t he 6d§ﬁlemmtlmopfgnlaimoui wgerp‘mmtﬂede@frrminip@ Ozrrjderh@syingA fuzzy

trate. an exe hod.of processing a

logfetapini B bR R B e B STor  pe oo

i nvention. At 903, a grlnder 101 grinds a wafer. At

905, a determ nation is nmade whet her the ground wafer

i s thdheimeshodgicdaim | Wherim sgicrradicirg weludes epsprirtimgiaofile

r

forguPies s YRy st ersiBl et IRASHGTRRE AN, & Brinding
pattahiceX besd odfa BiREng tdpgsdn ofahecompaed pxodipl e, t he

nmeasur enent devi ce 103 may obtain four line scan data

sets as illustrated by FIG 10. Each line scan data

set qi f r

[ o0de] Rar o R BURLERA M B R o St
gripdacessaiched @5d oapoliseed.out operati ons for conputing a

predi ct ed nanot opography profile for the first wafer.

In particular, at 909, the processor 105 | evels the

Var p. dab anctifoddbfclAml 1, Fgriks d3BmPAsiAg pElishifPRS Waed 2RY t he

measur ement device 103. In one en%odlnent t he
measaingreatingtepgaghy af fhe pobishsderhfersi ng a | east square fit

in a defined noving wi ndow. At 9 11, processor 105 is

configured for conputing a first profile as a function

of tbeTheurtiRd dfatam oSpatict b@‘rﬁbﬂlélmg fdmef ﬁljﬁitﬁl@ opatatioh Bf
snoot hed using a first filter . ass filter)

tha gouhlecsidegrindetibaehan Wesm%ure;itnagqtspgrap@e@ 8 Pphised M@fer
is conputed as a function of the | evel ed data.
Specifically, the leveled data is filtered using a
secohd Af ¢onipritervihiphendendlef medd of imdooviap 2enotdprageaid wafer

filter op s to substantially r ve, i
SrHBH bﬁéﬁ*@ﬁlﬁ% b"re"a‘iﬁﬁ‘;d%/é%léldéﬂléﬁ gl g}sep(eimf_@yl% ab le3g padyof
gnﬁ@ﬂg%@e@rﬁmem@fcbﬂngnglﬁg the wafer is conputed as a

function of the co irst and second profiles. In

one r@rbo Mmmdlcmhee of epiiotied dNVafor af groend by therdoubledide

. ¥ subtracting the second profile fromthe first
BrRPSf il e. [0049] According to aspects of the invention,

pr oeessAhg & 9,7 eR8a R oARRE R dAHHiR a SRt ?mﬁﬁm&papyte

a predlcted di anetri ¢ nanot opography profl e for each
funictine o hanicataned dott; al@cbt ai ned by t he measurenent devi ce

2‘83Pr0'§‘{1: eggr geiegga %I 1%% 1}1exﬁjl pr ol eld]u%}nrd%} edara@{eter t8 éhe gduble
sidEagiid@fto bbmsithtlbp@ntsh ttedf. di ametric NT pr of i I es are

conputed fromone of the four |ine scan data sets.

Ei ght predicted radial NT profiles are deternined from

ei gt pr By PSP IPPIES B olorel e S R e

inchejeg Httettainangat shaft phranetar bysedfonl tbepﬂeidimml rahotogograpladofithe

e.g., .ranging fromO- 150nm of e wafer, An ayerage
Waéﬁfe%ﬁ%%béﬁ PREICHAT IRFFCHIG O pares i ingy/he,peir abeRsnE
the predicted NT height data for each of the eight
predicted radial profiles as a function of the radius.
FIG 11 is a graph conparing an average predicted
postgrinding radial NT profile obtained fromwarp data
to an NT post-polishing profile obtained by a
nanot opogr aphy neasurenent device. [0050 ] FIG 9B
illustrates operations carried out by the processor
105 to determ ne the grinding paraneters based on the
predicted NT profile (e.qg., average predlcted radlm

" T 1 o s



illustrating the B-Ring and the C Mark regions. [0051]

Referring again to FIG 9B, at 921, the processor 105
wa@lea0e0sasses t he B-Ring val ue for the predict edPdIVUS2008/088452

profile. At 923, the processor 105 detern nes whether

the B-Ring value is |ess thgn a B-Ri ng val ue defined

to be low (i.e., 5 nm. If e B-Ri ng value is | ow,

the processor 105 determ nes at 925 that no adj ust nent

is necessary (i.e., value of grinding paraneters is

zero). Alternatively, if the B-Ring value is not |ow
wheels ¢o impypeananotapegrapby obgwafer subsawgntly amowdttiyrthe doutde side

.cycle is initiated, and the present wafer is the first
g“ﬁé?er in the optimzation cycle. The optinization

cycle carries out the remai ning operations di scussed

bel ow of the illustrated nethod for the present wafer

and 13 epbacempyier-spderenteh setiod i sk 1d yuvescin gpid gletermining
' i . et .
inchi4RS RO, i p e RR b PR O b opERER St e
wadig cai dlihify phantdhe ighicaticnd a paceaiet for mohag the PaiRbN@inding
v%jue-deternined to be less _the defined | ow val ue ,
whegls g0 impyoygpanofqpegrarly Ab# i aEbseausHy 5pindhyAle Agyple side
gﬁﬁ%ﬁ'e’ the processor 105 determines a prelimnary
shift direction based on the predicted NT profile in
the B-Ring region. Referring to 931, the processor 105

det er m . pnes whet her 't he edi.cted NI profile in the. .
B. Rl fhg THe 6P DR REETRCERPRe o b slatm by hcpainRald receiving
ind{dRE BdbRAhd @atSbiRincy By RN hRadurcrhéntlddeicP t&dh&k@8ndNlarp of
profile is determned to have a valley followed by a
a waderlerpund hethpdmitlg side grindcr, sand wofas beimeg naetgheharfdtunpolished.
direction of the grinding wheels 209 is right.
Referring to 933, the processor 105 simlarly
det g5 NTAeSomp@tARfipltMentdd alditeded cNImpanaiidréinisiidiré®iving
. BRing region has a peak followed by a valley (referred
incfygleg Eecgivirm dgsy ebtpingd by ampeasiepericrtcedonmegsuppg thickngss of a

t ' - I in.t

wallFaf G g Sorlfy B8 pBRRE, <ol RF LRl yenlfid B hfofifa

grinding wheels 209 is left. [0053] After determ ning
the prelimnary shift direction, the processor 105 ,
det é? ml Redethod of ﬁrafliﬂ I yhFTelE huaiey a%gfomigvsﬂﬁ doyble side
grﬁ{ﬁérLf?une%hea%ﬁd uﬁ}gkﬁisﬁéd).cessor _105 det er m nes V\'.het her

the wafer is the first wafer in the optim zation

cycle. If the wafer is determned to be the first

waf in an optimzation cycle, the processor 105 ..
et SRS TH Y BRI T RIS B a2 g ol PR s ng
next JvabIe kidd oPiRsk X iehep A dMRkls(for ErindikE wakgONd
waf er) based on predefined guidelines. |n one
enbediarsyrementisvpedodatisnag dutie dedi¢ates of aprafde ofthe ground

Iur%]ity of B-Ring val ue ranges, each of which are

Vaidsttiated with a particul ar shift magnitude val ue.

The apaddebsou kaufigiéd for aB@ithintbe %’rﬂ{dy@ parametesd £AntGon of the

i nprove the nanot opograhy of wafers subsequently
megrusethdatygnd s &uzgy ilQﬁi‘éﬁngU%/[‘méAccor ding to the

il - -

det St SAIEbRO i Bhungfiot 1R RLAESRAYEnOR: adjusied bpspd
on it ddltdrntidnel dinldinpgpavaheter.i s determ ned to be greater

than 18 nm the shift magnitude is 15 mmand the shift

direction is the determned prelimnary shift

direction. At 944 the processor 105 determ nes whet her

the B-Ring value is greater than 8 nm but |ess than or

equal to 18 nm If the B-Ring value is determned to

be greater than 8 nm but |ess than or equal to 18 nm

the shift magnitude is 10 nmand the shift direction

is the determned prelimnary shift direction. At 944

the processor 105 determ nes whether the B-Ri ng val ue

is greater than 8 nmbut |ess than or equal to 18 nm

If the B-Ring value is determ ned to be greater than

a oy N~




907 at the nmethod proceeds as di scussed above. |If
neither of the conditions is true, the wafer

W@ aivsespsent steps of the illustrated nethod arBCHU$2008/088452
performed for the wafer and the nethod returns to step
903 for grinding a subsequeg% wafer. [0100] When
i ntroduci ng el enents of the<“present invention or the
preferred enbodi nent(s) thereof, the articles "a",
"an", "the" and "said" are intended to nean that there
are one or nore of the elenments. The terns

19" dberpysten nfclaint il Hahadimspid enedsur¢rassit dgvicarse wWatpeneisdrerent

be Lnclusi.ve and,nean that there_.nay.be additional
oyt b UT R P 4R AP b i o BB i PR
undtaliddaing @PaINGes, (hdW itrdie silBgeodessol e RoexsSoMohFiguted for

departing fromthe scope of the invention, it is
deferiagedgringiing parrmetar tet funetiemeitbe measurpwamoiag and a fuzzy

l.ptjon and shown in the acconpanyi ng draw ngs

lmgﬁgﬁﬁﬁ@%{interpreted as illustrative and not in a

limting sense.Wiat is clainmed is: 1. A nethod of

processing a wafer usjng a.double side grinder, said

doubPe T8¢ &ty phefaim ﬁ%wl%ﬁbella%alq? Egaturemepdidevige inglydseang
caﬂé@ﬁﬁ!e%etas%ﬁf& &S EA RGP0t 4 ORIV MEe 8RUAd wafer, said

obt ai ned by a warp asurement device for asuring
grovad pvadér teingafnetchad agd wapodisid. t he doubl e si de gri nder,

said received warp data being indicative of the

measured warp; predicting a nanotopography of the

vaf er s eki@n of gink €8 QihkRsh WRIBuBRLRe HRHE! KivHgNEe 8t lcast

grindi ng paraneter based on the predicted
ongrwhetl egpgicd pasedofn thhdetgrpiaed gaeaing pimmetsp erinds anothst wafer.

t he doubl e side grinder based on the determ ned

grinding paraneter. 2. The conputer nethod of claiml,

whepei Thadydush bNElapes &lrtteA chpiidigg:doubl e side grinder

conprises providing feedback to the double side

gri apetchinggieyice daghdune theramdivefehe det er mi ned

grindi . t CPEmE .clhlaim1l wherein

9z  PgLEUPEIATE B poifnikfi ERhOPHaRE F0° 0 1,

par ameh@opdasgy rocastietcpt ésliiat fed meaduding plognaptopogfaphir ef

wafer, sajd shift paraneter indicative of a magnitude
therpplishe\ gt he pair of grinding wheels to inprove

nanot opogr aphy of a wafer subsequently ground by the

doubl e side grinder. 4. The nethod of claim1 wherein

sai d3ddhesystem nfjclame [1 § ddsregesaed processgr @ aghodessor configured

par anet.er based on the predicted panotopography, of the .
forak BTG o P B o B OB G e o e
algoAthnTRYidNGift Eeﬁraﬁ@!ef ifficafité Bk RAGNRRI 81 tnBvinBRKONEr of

nanot opography of a wafer subsequently ground by the
griddinp Mdicels die ngproreeanot@pogrply Ree Maderfbsshadnily Brownd hyethe
do@ﬁngfgs%ﬂ%ﬂfiltering the received warp data and

grerm eal d predicting includes predicting a

nanot opogr aphy of the wafer based on the filtered warp

data. 6. The nethod of claim 1l wherein said determ ning

i nclhddse sy pheladn 4§ 3hprainid PEICEEPT B BATeeesids gonfigured
for QR RO ERRAER P B ich 1 ot Bleaqufed ALl 08y tosic
algarifimafshideshffoparamsusr frelieatioé of & dirvwaioe foamaoving dregpanr fairahding

determ ning i ncl udes, determ ni ng a grindi ng paraneter .
whegls iyIHOXC BINQIRGEraBlY b ppty SO AR SO WIIdD th dogple side
oriftkg. method of claim 1, wherein said wafer as ground by

the doubl e side grinder is unetched and unpolished. 9.

The nethod of claim1, further conprising polishing

t he waf er and neasuring a nanotopgraphy of the

pol i shed wafer. 10. The nmethod of claim9, further

conprising further adjusting operation of the double

side grinder based on the neasured nanot opgraphy of

the polished wafer. 11. A conputer-inplenmented nethod

of i nproving nanotopography of a wafer ground by a



wheel s to inprove nanot opography of a wafer

subsequently ground by the double side grinder. 14.
wab@oosssput er - i npl ement ed net hod of claim 11l WhET/E52008/088452

said receiving includes receiving data obtained by a

war p nmeasurenent device forggeasuring warp of a wafer

ground by the double side grt'nder, said wafer being

unet ched and unpolished. 15. The conputer-inpl enent ed

met hod of claim 11 wherein said receiving includes

recei ving data obtained by a neasurenent device for

measuring thickness of a wafer ground by t he doubl e

si de.gri nder . r bein unet ch

cnpar s ThES e SPS i R P TR 1oAY e grindgrguvine
a paRfo€fivhasls BsiidindyanbiiRr daph] Mdsiiecit khid defasiemeRedSRds a

and unpolished. 18. A systen1for processing a

singlereasatsenbAcviesf for mesairgg st indicetdiemt |a§irﬁtg)r0516dxf tlst ground
wa%ér?x%d %IJ rﬂga%urlﬁféﬁtg g}(ﬁ‘(&f‘?@ Lof Qrioﬂ%} &fﬁe o?{he {lkg{r Qr%uﬁld wafer,

and Rttt saveprotesdonik ebnfigured for Idetegﬁmmgoh gﬁrtc&ng pab@eRyr as a
pr.ocessor confh%gred for determnin rindi ng

fungtipn pbthermepsurgd datgdadieaiivg ot tﬂr?eﬁrﬁb@ggkeadl%d’a%zYalﬁalcgllgorlthm
t

ond REQHORf AL PR D ParaRG A D (Bt ST RBI U, o

indidutivd ef thermnothdr gtoiﬁttdaimlgh@ﬁrzayrmgar al@@mthﬂfhe syst em of
clai m 18 wherein said nmeasurenent device is a warp
measur enent device for obtaining warp data fromthe
ground wafer, said ground wafer being unetched and
unpol i shed, and wherein said processor is a processor
configured for determning a grinding paraneter as a
function of the nmeasured warp data and a fuzzy |logic
al gorithm 20. The system of claim 18 wherein said
nmeasur enent devi ce i ncludes a capacitive sensor for
measuring data indicative of a profile of the ground
waf er, said ground wafer being unetched and
unpol i shed. 21. The system of claim 18 wherein the
doubl e side grinder having the at | east one whee
adj usted based on the determ ned grindi ng paraneter
grinds another wafer. 22. The system of claim18
further conprising: an etching device for etching the
ground wafer; a polishing device for polishing the
etched waf er; and a nanot opography neasurenent device
for neasuring the nanotopography of the polished
waf er. 23. The system of claim 18 wherein said
processor is a processor configured for determ ning a
shift paraneter as a function of a the neasured data
and a fuzzy logic algorithm said shift paraneter
i ndi cative of a magnitude for noving the pair of
gri ndi ng wheels to inprove nanot opography of a wafer
subsequent|ly ground by the double side grinder. 24.
The system of claim 18 wherein said processor is a
processor configured for determning a shift paraneter
as a function of a the neasured data and a fuzzy logic
algorithm said shift paranmeter indicative of a
direction for noving the pair of grinding wheels to
i nprove nanot opography of a wafer subsequently ground
by the double side grinder.25. The system of claim18
further conprising a second doubl e grinder having a
pair of wheels for grinding another wafer, and wherein
sai d neasurenent device is a single neasurenent device
for neasuring data indicative of a first profile of
t he ground wafer and for measuring data indicative of
anot her profile of the another ground wafer, and
wherein said processor is configured for determning a
grindi ng paraneter as a function of the neasured data
indicative of the first profile and a fuzzy logic
algorlthn1and for detern1n|ng t he grlndlng paraneter
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