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The gate electrode 14 has a critical dimension 12, i.e., the width of the gate electrode 14 (gate length),
that approximately corresponds to the channel length 13 of the device when the transistor 10 is operational. Of
course, the critical dimension 12 of the gate electrode 14 is but one example of a feature that must be formed very
accurately in modern semiconductor manufacturing operations. Other examples include, but are not limited to,
conductive lines, openings in insulating layers to allow subsequent formation of a conductive interconnection,
i.e., a conductive line or contact, therein, etc.

One illustrative process flow for forming the illustrative transistor 10 will now be described. Initially,
the shallow trench isolation regions 18 are formed in the substrate 11 by etching trenches 18A into the substrate
11 and, thereafter, filling the frenches 18A with an appropriate insulating material, e.g., ;ilicon dioxide. Next,aa '

gate insulation layer 16 is formed on the surface 15 of the substrate 11 between the trench isolation regions 18.
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The present invention is also directed to various systems for accomplishing the illustrative methods
described herein. In one embodiment, the system is comprised of a scatterometry tool, a process tool and a .
controller. The scatterometry tool is adapted to make scatterometric measurements of a grating structure
comprised of a plurality of gate stacks and generate an optical characteristic trace for the graﬁng structure. The
scatterometry tool may be further used to compare the generated optical characteristic trace to a target optical
characteristic trace that is detennined based upon electrical test data for a semiconductor device. If a deviation

exists between the generated trace and the target frace, the controller may then be used to control one or more
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- as precise as indicated in the drawings. Additionally, the relative sizes of the various features and doped regions
depicted in the drawings may be exaggerated or reduced as compared to the size of those features or regions on
fabricated devices. Nevertheless, the attached drawings are included to describe and explain illustrative examples
of the present invention. The words and phrases used herein should be understood and interpreted to have a
meaning consistent with the understanding of those words and phrases by those skilled in the relevant art. No
special definition of a term or phrase, ie., a definition that is different from the ordinary and customary meaning
as understood by those skilled in the art, is intended to be implied by consistent usage of the term or phrase
herein. To the extent that a term or phrase is intended to have a special meaning, Ze., a meaning other than that
understood by skilled artisans, such a special definition will be expressly set forth in the specification in a

definitional manner that directly and unequivocally provides the special definition for the term or phrase.
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corrective actions to be taken in the manufacture of integrated circuit devices. As stated previously, the
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& of Jhe ares the generated optical characteristic trace (i.e., individual or
' £ed) to the target trace 60. The comparison between the generated optical characteristic trace and the target
trace 60 may be made using known analytical techniques, e.g,

trace b

o Inean square error. If there is a close match or
approximation to the target trace 60, the controller 78 may record this fact and, if desired, issue a confirmatory

message t i . -
ssag .0 a supervisor computer or operator. If there is a significant deviation between the measured optical
characteristic trace(s) for the grating structure(s) 50, then the controller 78 may take i;arious actions. For

example, the controller 78 may identify the subject wafer 38, or lots of wafers 38, as wafers that are likely to
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target trace 60 or elimnate or reduce the relationship between the peaks
62, 64. In short, all of the engineering experinentation wuld be neasured
agai nst the target trace 60, as it is representative of conpleted devi ces
that exhibit the .increased performance characteristics. yﬁt @gother
enbodi nent, the target trace 60 of the present invention nay bt o

det er m peduce !bbvéﬁﬁfoﬁﬁﬁn@CﬁxteQ&Sd E@uf@@e\h@!ﬂeﬁ‘hé Ebn&&lﬁr '??-H%feﬁgbt hEa qgtlfk%l;og Q gt ed
circuit manuf act ur e of

g«%yl com ter € f))er o e€t§ t 1ty

integraied crr cuf) i cf v? 5 71 e &%ﬁﬂ?e’ﬁ‘ﬁﬁé‘é"ssgb §?’\Q?§§W?fﬁvgl“iﬁ°ﬂ‘§f”9fe7ﬁway
conpl exal§srigte sammapd tosthe progess tooldEto siadifp pet a aloss, paeiredans P the PObeSs opeﬁﬁbnl gk ant
tool s, p@mme@efsm fd@nti@i@@ tvafeé Eantﬂ% prdess 003} feh té?f%ﬁ % RRBGERIE e d'é{‘% el L e

process_vari at ?i ly continue to occ

char act &8 3% 2 et‘f‘ﬂ‘é‘“’ﬂ; 81’ %‘e qmparsen beyweep F‘W@lwweqi ppticg ichpesctpristieitraceand dheytargay
some degreé, e.g., the profile or critical dinension of the gate el ectrode
32 may vary, of. t el ect.rode 3 te insulation
| ayer 34 %::J\}lg?ye?{m%&m%%% SORS egﬁ i %ﬂausgthe ot ?:'a'l'e‘”pec%fél?ed’é‘f"%sf fog {ocinsipaions of g
gr at i ng"hster o methods ES‘@SC%WE@G@I@(& that o adjestreenisis awitsiteB0 The chugd Rpations ghay e

gener at &deldpécﬁ@ﬁpm&amytlﬂﬁngtc%fngleﬁly hSGE 1Ry of t:xox{marbéchﬁéﬁegenfhetéam d}era'%; ma
manuf act ur ed j ect ate stacks 30 w | ﬁ(gro uce I ntegrate cl rcYut

devi ces™ Oﬁlatfcmgxcﬂ?tff’?ﬁ‘ PB%‘P 1% (oL thy Propry el 7 g @Perfqmswmgrﬁpwaqss Qprgtions
cor r ect iniee idpotified sutpstgndind wafaksen. For  exanple, a generated trace for the
subj ect gat r trace 0 au

ject gat G HeafikSuucdQniBhitnaR! nlBRGDIE Afic hALASL: LACE,SQPEEAUSE T hey

criti cah di.nmensi gn gate e ectro ger
| 1 r espeet MRFEOB espiihed BeqeiaeMgteoveh the dgtiont fesmibed forthe Wolltrdﬁ ey betperigmedify, on¢ he

par anet @ nere@bntoles spreadibfodgtthe iyh&n | FoR eﬂaﬁ’(ﬂk QlfétcorQJoQ&QS ﬁ%ﬁ)eld%@evrel‘emfugﬁmhat 1s

source/ o sidePbperati Jshed a

to corrp‘{(é,%]d?zg'[L eﬁn?)gt) 85% i éﬁ? f%&‘ ﬂ%r?'n vmp glg "éh‘gtﬁ%fe%ca%ﬁm ‘Ef‘@?/ff‘%“" %&’W
exanpl elempiiyelyihe a?ﬁtroa%ss@ By ke FP"Gétheos'mnw thee convols ealy quirtions @rcelif ffothé t 0

I NnCcr eaeantfirduripe fatiGy TME® ver) (BY@htrolld 8|ﬂ1a|y ‘355 §t§xﬁ1al6§e Mﬁé %m IZS} rtemton 'EH@}Srop&s used

I n one f re e 6. The
system %’9? gﬁ({c%(;oer 2 WHE Qe Brawi;t%ﬂfytdéc’rs o?{&"i-‘@?% kﬁ‘ﬁ] aaﬂ & hﬁfflﬁ‘if"e@gminﬁfcﬁm’t%"wnbnd a
cont r ol dedignedrg lmﬂﬁesﬂe“‘itmaémlefdhncwnFm@(ﬁﬂseb6used he wafer 38 is representative of

one or nore P\Aﬁifoﬁkr of t&&n\teh@ﬁx ah@-(\!&re@oxgﬁr%tdbtglgzd %Ls[:ﬁiﬁ&)ﬁ' b Ipégentec? B%L §1esgft\9;r %r

pl ural 'a'iaXn a({ goﬁ erea ove. resentative wa 38
is to be's f’éc "ipfeéec?& “E“F PR Q8 Lo gb"iS nW‘th’ea CPPRYECE SMPR0| T*feee The
proces sieﬁlc@mim?@d ryesdsiptionsyaret tipencoby phidcbes of ardinarg okil s z)ﬂ effe@ivelg cd»nmey the

sem conghdeieor WW&&@J &ﬁér@&’ ogﬂﬁfy%kﬂl%ﬁxe art - Hnal %t@Bﬂ?‘F sed Ee? anl: eren
t ool , furnace, etc. r| ety sca % ool s

epo
74 may “Beq g%?‘é"hy’\)\i ‘1‘:°H°'3E‘ﬁ% ‘Qp‘?eeassé‘ﬁ EOSIRGHS SRIPBPE Ofételgs leadg)é Iepfiesieed resgle Wp‘@ps are
sy st enshoswdquiring physicplemadmtatien oNptysisal headiss. Thalys taidh a&ﬂﬁ&'&sﬁrﬂy,ttmé quéskitiBY

use Whigfe ik k@i lor Gb’ﬁca‘f inE%tn@zI] h)? fna m\é%kﬁp(ggﬂle%ﬁ_be?namﬁg nst(?%rea? ol ? é:oﬂ Cgée{&

dependi (g\ﬁ on the, specific | nplement sca
tool 747 “i“’lfw‘beé?f’@’rpélf“éd alh basPEqvERSRVepian 4 ‘tnr?&tprmllhfwe@en@ée@mm lusage okt t i on
and wheetbéspsignale as hitstvelnss, ¢lyment, syrlit@ls| dhgrla(tterg; RERO@mMbEs, Qv\lhymen conparison to

h f th ,
Gependi g o o SoubrsdR, AREE o8 ol DERSEARE R i s be s ea il e S0

gener ata@gopblg}e Plﬁféuca] quantmes and are merely convenient labels apphed to these quantities. Unless specifically

stated otherwise, or as is apparent from the discussion, terms such as “processing” or “computing” or

“calculating” or “determining” or “displaying” or the like, refer to the actions and processes of a computer
. system, or similar electronic computing device, that manipulates and transforms data represented as physical,
electronic quantities within the computer system’s registers and memories into other data similarly represented as
physical quantities within the computer system memories or registers or other such information storage,
transmission or display devices.

An exemplary software system capable of being adapted to perform the functions of the controller 78, as
described, is the Catalyst system offered by KLA Tencor, Inc. The Catalyst system uses Semiconductor
Equipment and Materials International (SEMI) Computer Integrated Manufacturing (CIM) Framework compliant
system technologies, and is based on the Advanced Process Control (APC) Framework. CIM (SEMI E81-0699 -
Provisional Specification for CIM Framework Domain Architecture) and APC (SEMI E93-0999 - Provisional
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scatteronetry tool 74 may be based upon a conparison of light intensity to
wavel ength (for white light, fixed anarle type scatteronetry tools) or a
conparison of intensity to incident angle (for angle* resol ved systens that
use a single light source). The scatteronetry tool 74 may ”ef]‘? @ﬁgﬁﬁe or
nore grating structures 5 0 on a given wafer in a lot or eve é te an
opt i cal sehasaat ©f Co bﬁm&ﬁm’i@ ﬁd\faﬁ)d'ed PREd3s chnﬂft)f é‘lﬂlp&kﬁéjﬁ%&ﬁc 10%.9 ar!e Fﬂxbil%]? a\laﬁ)atble
dependi pg. he specific inplenentation. Mreover,

characteri1sti¢ traces froma sanple of the grating structures 50 may be
averag , ed ofhegué¢sent wivemion fsagenesdlly clabceyd tan aleyiaee. usihp Gigh giammewamtsl‘caﬁex%@axly 74
(or Sorfiﬂeaﬁ\fréﬁﬁts EPEhEA |sén§£onﬁt§ b nuf act ur i

controld{]} g ares the §)}e{r;1l§{r&ga€t¥\dgl t(%b??s?:etél%d aracrerr ot pps%mgis% T ?ne

i ndi vi &SF“BF Y L) mftbodt QEPHssy @revldlegr adibragg(rompiied obetplessti @onarirebytiedn t he
gener at deraopisicaate dharaiog eudugt bdnptifed 68 @Rglitt d1@att HcBEIhe 1ahkABE: c@x@esﬁ&)ﬁnbﬁ made

usi ng Yol i@y 0jAUSS, & Y. uare error. ere is a
¢l ose g%}gﬂ()@?&&a&%?%% ﬁnlgt?i t|hloar§g?n dpsi d‘g Fﬁgg’eftr‘]‘?“&%’é e ggractyrisie, B’BH@‘P«)‘I‘ pubfrate 8 may

record *tah‘f‘%atflf’&?}ton%ﬁam istructieesformed) theieabg sethe foormed feratingptrontyre cofpsSaga fl@ality of

Super Vi 8@fstabe) ifdtin®% h g sthlc e%aid! e ed o
10y Ol RGP LI A0 AL A

st ruct uFaYE Sﬂ"‘fcf’i’g oftpsEpte tpoeehgIie pmpRtica) akar%iasstlaé'@qe (f?fsthe fﬁmed
exanpl @atmmm@mtamb@hwrmz&e gouyratedigital ElirattbrBticiaby 16 Gk taVvdf tRike. 38, or | ot s of
wafers 38, ag, &F Sividda s 2006 duce | ower

per f or mance i ﬁ}tﬁ%fsr ated cl lrsc:ijs:g dkrcflfewt%:(é;srgu%ﬁ]ten&l)ﬁ 6 3?1]%?311 rfg TaVe Fepe e a
not i fi C§¥PEd herm In qng smpasiniegy fhe £xsteR 7P dsrcomprisedyd @&Pqﬁwgnmrt%?mebmtdaatpolﬂﬁ has
i dent i fanéd cortrells UTB- Thandad@newpicRr 74 i§ fa&hpféﬂ)lﬂi ke ls@kterd et B casuftiSRs b Qng

S?L‘IEQ?“%@%% RoRRASEG Ry ok SR o e 7 oL S Barogson e ese
pr oces STIYH 507 dht fratierpmesty 'E9Plt74t“t§y b‘b‘i‘w@h@eﬁ e cénparettivezedafed optier chagstetistic trive
gat e stt@eksgeBOpticalschatadi@iig wesl mbyis remmeTRALd ufpex{l elb&%c\éﬁ@& dbth) Bor QEBGLALR:
oy bo St Kk AR s b e L ue B Bt G i gontoli b St Gl e |
si t uat |t‘b1’P§“I°1\R}ﬁ“e?’emctr ﬁ@‘r‘?meﬁcﬂﬂ snfdeg@rel p!mdssehefr @i merformed @athesubdnait: caiprisadjonithé ment
IS war :‘daﬁb}i(eﬁ(hrsu-shﬁn&m’gafe%ckegwi’ﬂl ons tm':lyhbe deve[l_(r)]ped etrrpl lr: cal I73é usi ng
conmonly kn i nea non- | i near techni ques e controller may
aut omat i cal ﬁ\ﬁ@g‘é’n F OF e 1PEFS bg’W L™ etﬁ“e@f’i?@s“ﬁf“ 1& bp pdicadsin imedqm Y‘@%@@d to
per f or K éﬂab‘ffa%r‘%fae‘h%e dddigpallyathe pesnt inentivh ey eablé mbneq;izlemséswbxaﬁ&m@acé d
Dr 001 apmd . SOF s oo AR, By a3 £ e 48 a2

Wi [ unct’ [
Mor eovmr’IE ‘the functions described for the controller 78 nay be perfor rred by
~one or mnor @ceticrlal dodpdimerrdisaldset! Arogeghillidnetive B, @Hthe E@éntn&i(xadmle ehodifit¥ind
coNt r ObplaGiiced’ B difefen? BuiPeqhi@dlent ﬁ]‘éﬁl'ers PﬂﬁeﬁtotloltﬁJse G ih %l}e alfltslgaémt e 42 etf{ % the

processil q&r’s perations thr ogig hout a ortion cond

manuf act e O] EXPTPleathe BToRest SteRs IS¢, f°‘fﬂhéb°(‘f‘b HeY bt peformd ipgydiffsent Otdewer

| evel Eb'rhﬁlmom nq Fimitatios s plesdedmd fhe Padilk iod Bistabtion & Idsslgﬁfhe&eiﬂaho“ﬁm&hﬁr a&ﬁ W§ing
facili Bééenb%@ﬁﬁﬁyﬁﬁxms bdidie l@%r{ﬁe';'e%ré gﬂdex?tagpﬁg gg&‘cu%r b%?lfne qseg sac.:?o e% e)é Vﬁfﬂéﬂ I‘ It

may resl#ere% of. mo d Cess t 00! !

t hose 0 i oshiliod Aofl 1afl such yariations pre cqnsidatedidthia the mopeolarndewu(t rv@ttheshmm _
‘desi gnéé"otd@ulynfbﬁhemmStoimtwmkﬁuét&fnhfnlmmﬂdu&rb‘éloﬁay al so be 'used. Portions
of the invention and correspondi ng detail ed description are presented in
terms of software, or
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al gorithns and synbolic representati ons of operations on data bits within a
conputer nenory. These descriptions and representations are the ones by
whi ch those of ordinary skill in the art effectively convey the substance
of their work to others of ordinary skill in the art. An algorithm as the
termis used here, and as it is wused generally, is conceived to be a

sel f-consi stent sequence of steps leading to a desired resultAUGTIDg, St eps
are thogg ApqRi ri ng physical manipulations of physical quantities.
Usually,igﬁuugg’not necessarily, these quantities take the form of
optical, electrical, or magnetic signals capable of being stored,
transferred, conbined, conpared, and otherw se manipulated. It has proven
conveni ert a1f¥Fﬁ@@§N§WNﬁ§NE§IIy for reasons of conmon usage, to refer to

t hese signals BLLSa: . nts.. S ol characters, terng,
nunbers, or tﬁgosvlulhbéﬁ hlb%lﬁg %gﬁlpgglbdz&ﬁaﬁ?fea ts?’%/?g%geﬁmggﬁarﬁcﬁ%‘?ﬁ%ﬁceﬁ % hese
and si ni lgatingetrosturr @nipeisbé ofis plaeilay efgate blackd)Said GRRSORAEE 8drResPOUBALE|
guantities and gre r’(rier,el conveni ent | abels applied to these quantities.
Unl ess sPEERGORAYIQr deyicshayingahloagtone degjredaledtrical perforanance ehamactanistic;

Yot er i ni ng: Srpamg L sfualt CRGTRNAT: P least BEP Uy yilerurgheo Y
pr ocess eshepéabave, i femed syrstiggrstravtui ($0) domptiest 600 iphurglaTuftdabgstersi ce,

t hat manigﬂl ates and transforns data represented as physical, - electronic
quantitié W thin the conputer system s registers and nenories into other

data sim | arl MiRRAeSESedt Ast &{}y%iaﬁﬂg SN SO F Rrifed Qb{;‘%é gag% CUmRHe

system nenories or registers or other such I nformation stor
transm s§3®n or display devices. An exenplary software system capabl e of

s (e cat ol y ol Sul e S lFat B o i ahisat oregating strettis GBY faptom ees
Seni condubdver saiEGUbARA 3 @gfla N%@flf::@é,’té ahSoptithPeRahéeAdc rtMor GRIMPMLRY

I nt egrat ed Manufacturing ramewor k conpliant systemtechnol ogi es,
and is b&&EHS sHugtwe (A arted Process Control (APQ Franmework. Cl M ( SEM

E81-0699 - provi.si . b1 ion,for Cl ramewar.k Domai n Architecture)
and APC ( SEM 9@@*@%@“’-’3&)&%&%&%@?%‘8% Chafaﬁteﬂs%iﬁa‘?ggéa‘dg?féﬁtint?%"%ati on 1br CI M
Framewor k Advanced Process Control Conponent) specifications are publicly
avai | abl frﬁ S Th ggesent invention is generally directed to a

met hod of* usi gélli‘i‘%dyP Fdimd, syhseeip pravidinges bg@!}‘ yomprisespbaelenst ang
control j ' C . far

cconpl | SpFooPacHhafaclBHE Ak bl B R D oA M Rt o s i ses
provi di netacks, iskidaanget trape corespohdial tb easdmicowductsrgiivi@Mavidd at least one

characteri sti.c.trace of a grating structure conprised of a plurality of
gate st aflf delﬁg{r{caf%eé{orp@g@é: ESBGFaMRESESH  a seni conduct or devi ce

having at | eaginchfede phireyebealdf BhaRBEARITRAGE BPAARIR St bfiring

providing-, a substrate having at |[east one grating struct
t her eabostaicturpe(50) eoraprispdafiapdurslity o tgatestacks3O)sed of a plurality of gate

stacks, illum i.n t . lLeast one.qgrafi structure forned ahove said
substrate, me ‘I's]%%aluﬁ 9 elcgh“ta?feéﬁ"fa&{ogﬁ?%fg%n‘éﬁe”i“ﬁ@n Effidﬁ_ﬁlcgﬁngct ure formed
above the subsdriditing & lg&00habe saAd phRhliGadf sphivaladafictetistic thbaCkith Qhidt he

f or med rat.i ngtt:st ructure, and conparing the generated optical

char act eflp&firal testdata togloferminess tpagetioptied chanetepisiés trace thatemtaspendsgo al so
di rected I 0 L shi he il lustrative .net hod
it D e R SR N

scatteronetry tool 74, a process tool 76
3. The method of claim 1 or claim 2, further comprising adjusting at least one

parameter of at least one process used to form at least one gate stack (30) on a
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and a controller 78. The scatteronetry tool 74 is adapted to nake
scatteronetric neasurenents of a grating structure 50 conprised of a
plurality of gate stacks 30 and generate an optical characteristic trace
for the grating, structure 50. The scatteronetry tool 74 AhypUb&lf urt her
used to conpare the generated optical characteristic trace to a target
optical cHhyequenslyi gropessed avadert based uponeaid coinpedsdraskshidigareratd tned aal t est
data for 'dstgrgletct?& uctor device. If a deviation exists between the
generated trace and the target trace, the controller 78 may then be used
to control one or nore paraneters of one or nore processes to be perforned
on the supstrate c onprised of the deficient or sub-standard gate stacks
30. Throdgh usdedpethad ofrdaianil emelaim i furthes eanprising ediisdemet Bashene be

achi eved 4 j ' ' uf acturi facjlities.

Addi t i onﬂafh'y’,ig?%ﬁdg & RBO0AE Bibocd ‘uglgelr‘:ét#’é’%&r?a%ﬁr otnsd on Pid proxided swbrets, of
-ate st g3¥baserplpopedidvintiontbeprerhadid@chéerdicd 1Ay h®said tahest @hye. | npr ovi ng

devi ce performance and i ncreasi ng ptoduction vyields. e particular

enbodi ments di scl osed above are illustrative only, as the invention may be
nodi fi ed sand AehRESE 4 Lf i.val . manners rent to

t hose ski%l ed TFLE the ar tdngé)\%r?gg{aﬁgé E)ﬁ%’f‘?@%%‘%fﬁg&mgg% Sltrr?tgeg(gﬁg}r'aeimr% For
exanpl e, at lvestpno gedmgstrepmrsE@0) famnel tixdbeabevervompeses prdvadingd sibktrate (38 f er ent
order. FEurt he{lm)re no i n}tati 0 Fre intended to the details of

const r uctRYRE 8t gt Ohe grating rHCtEWO(\%ﬁ), ogRRd i 3 Fraibe dine of said substratei(38k he cl ai s
below It is therefore evident that the particul ar enbodi nents di scl osed
above may be altered or nodified and all such variations are consi dered

wi thin tife scdpemetepdsfianytongfof chans htehtwhenein pAnddingasgbsfratet(38) lavarigect i on

ht hergid .S .S forthiin the clains below -9 2.1 AUG 2006, CLAI MS:
1R ot Rotest oh8 ol ScBle Goh iy e Bibivs SEiiee 2iRy e A EREOBhe

target opuviaglat Rhsr@et@aiisd steudtirRQ80PforRed & Aprdticibh Ufd fohBed AHRVI safd of a
plurality of tgate stacks, said target trace corresponding to a

senmi conddt¥YACddSk ce having at |east one desired el ectrical performance
characteristic; providing a substrate (38) having at | east one grating
structure (50) fornmed thereabove, said forned grating structure (50)

conpri sed. of dhpmettaidi dfianplongaf elahartosd, Widdin prdvidifAk BahbsageS38haing east
one grati ng structure (50{1 fér rTFd above said substrate_  (38); neasuring
light refl&2{QRC grafing structire (9p) fosmsd therrabgyecamirisss pravidinga cuByrated3®ed

above saihgviﬁgugls;,;l{rﬁ@o(c?@&in gtrga?%;(\s(gglgnémh&%%ov%har acteristic trace for

said formed "grating sfructure conparing said generated optical
characteristic trace to said target trace. 2. The nethod of claim1,

wherein grovigin | j brary conprised of at |east one target optical
char act efl sti ghf’ %}fglé‘)do?{ Q’%P‘ﬁf’&ﬁﬁg§ Peheeincsid gralivg syuchre(3) dpimed of
gate above said provided substrate (38) is formed in an area having dimensions of

approximately 100 x 120 pm.

9. The method of any preceding claim, wherein said at least one desired electrical
performance characteristic comprises at least one of a drive current and an operating

frequency.

10. A system comprising:
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stacks, said target trace corresponding to a sem conductor device having at
| east one desired electrical perfornmance characteristic, conprises:
generating a plurality of optical characteristic traces for a plurality of
grating structures (50) conprised of a plurality of gate s,t@ék@ (30);
generating electrical test data for at |east one sem condgct ice;, and
correl ati ng ae scattesemetne tasfl (34) aflaptedrtalgengratefanapticdahaxbteristid eadesfot at t r aces

with sai lectrical test d o determine a tar opt.i cal _

char act e??ag ngtgrnglcn %tﬁ%ct%urgo&bzls%gﬂ aE%veaa Sg&‘ma&g%ﬂsg@ g’éWFéegf"l"féﬂﬁ ng at
| east onatrdasier(60) hgeistd 684 pRe4lftp LIBAE BtackaBBELRAI stic. 3. The nethod of
claiml or claim?2, further conprising adjusting at |east one paraneter of

at | east one preoeelier(é@pdaptedp pompatessaist gammticgbomicst ctrkactdBic tmcaof 10 2 1

AUG 2006 r fer bas n,said conparison of said

gener at ed g? ér[{g%gﬂ%&%gﬁé gsa(ﬁé:%fh 3’?%%? Of\ggilg.aﬁ%&d'ﬁﬁg’psﬁ%‘ikﬁg‘aaé?rggq)téff% WE‘BFF“‘CI aim

2, furthesidctarget tace @ondiponids 1§ BberhRosductbiedevidd BABLE at asfbné RSitedONe
ormed on said provided substrate (3 8) based

process operatjon to be perf :

upon a d@@’?’é’tcﬁ rf?@f’%ﬁ%ﬁiﬁ@f@%‘her ated trace and said target trace. 5. The
nmet hod of any one of clainms | to 4, wherein providing a substrate (38)
having at |east one grating structure (50) formed thereabove conpri ses

provi di ngla siibetystr of 3B)im HwtegeiAlsaildeadasOnR dsibd BRcRicALSS I Rat&D)
formed in a scribe |line of said substrate (38). 6. The nethod of any one of

claims | “hafagterilife FUNRrisas At lgasiPne efup<hivar @irfen and api ongrating freausncyne
grating structure (50) forned thereabove conprises providing a substrate
(38) having at |east one grating structure (50) formed in a production die
formed abhdve dancthoddostprisire: (3 8). 7. The method of any one of clains | to

4, wher ei i di. bst r at. havi t |east grati
Strucrure (Sopaiifiea Ry BbBUEda i IS dat onthg dSgissrr g eiass)
havi ng agpitiup siridtire@obn@riaéd S SlufdRy bF e ENs, {04 BBk Hhes @&%ﬁ%d&?g plhe

met hod of any preceding claim wherein said grating structure for med
above sap&cIpicendusE dsvilss hreing af 883t oing desiredettcirivabperfrmantrachangtatistiensi ons

of approxi na 100, X.qd trn. .9, The hod of an recedi ng claim
wherein said gﬁv?{delégta )éH;eC%g'eLélfbrsgrﬁteeP%‘@Pgi arc{:fea“p@?? &f étrEﬂHFeag?ré‘? tic
conpr i setheadabbwensiid dorénedfigraxingy étﬁ(@t&é‘&(ﬁrﬁﬁﬂiseﬁ%@a?ﬂlrﬂﬁ)&ro@tg%t@g;tacf(i‘equency- 10.

A system conprjsi.ng; 2 1 AUG 2006 a scatterometry tool (74) adapted to,
l

generate an optiniBgtngsaidatienst eng gratinggtaictuse formed above said substrate;

measuring light reflected off of said at least one grating structure formed above
said substrate to generate an optical characteristic trace for said formed grating structure; |

comparing said generated optical characteristic trace to said target trace; and

adjusting at least one parameter of at least one process used to form a gate stack

on a subsequently processed wafer based upon said comparison of said generated trace

and said target trace.

13.  The method of claim 12, wherein providing a library comprised of at least one
target optical characteristic trace of a grating structure comprised of a plurality of gate
stacks, said target trace corresponding to a semiconductor device having at least one

desired electrical performance characteristic, comprises:

generating a plurality of optical characteristic traces for a plurality of grating

structures comprised of a plurality of gate stacks;
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| east one grating structure (50) fornmed above a substrate (38), said forned
grating structure (50) conprised of a plurality of gate stacks (30); and a
controller (78) adapted to conpare said generated optical characteristic
trace of a grating structure (50) conprised of a plurality7ofgj@asle stacks
to a target trace, wherein said target trace corresponds to a

sem conduct or &§BRidRe Plactiing test dhtedet atdenst desienacbndettecdevicabnder f or mance
characteristi .. The, systemof .claim 10,. wherein sai.d at |east onge
desired el ect %Prcré Hgg A ﬁ)erag}a%ee()fo S@Hﬁ?@&%{ iogtoptdcaé6=%?Ft§@§1‘ca¥aqe%&’é‘§‘ Btk of a
drive curdemnicabfedt ddia @PEERINNG af thRALEHEA] chakdetedstiFRIRRO That COFBHLRINS a
providing a library conprised of at |east one target optical (?har acteristic
trace of SaMicgpdyGterfleyicehavingat leapynmie slesirast electyital paiformancd clgadeteristiacks, sai d
target trace corresponding to a sem conductor device having at |east one
desired el ectrical performance characteristic; providing a silicon

subst r at d4haviTig rﬁthé@aﬁ&lai@m@2,%&héﬁt@>n§$rfsﬂ@dél?1%tihg hfREst chB BARARRRY Sf afai d
formed grating structure conprised of a plurality of gate Stacks;

i 11 uni nat$33508QPEPCEES RO e be DstPrBed PR weiduprevided mubisteato besed aipen a
subst r at epy; | . t ff of said at |east one grating
structur gle}ng{riﬁle?g%%\g%élgggﬁcfr%tg(%{sr?reaaﬁlg s?%i tal@ﬁteltsr%ftee an optical characteristic
trace for said forined grating structure; conparing said generated opti cal
characteristic,trace to.said target trace; and adjusting at |east one

par anet erl*of (a:[ © jmeh ‘f%ﬁﬁjalﬁ’r be dierein gEpdIng 8 sHYSiratrchaying 3 deasioneagrating
subsequeRtrdtuRr i LS i erat ed
trace and sai dﬁ?gﬁggr%ggée?&%ﬁ&%ﬁmn%% oagsu%%?gllldﬁﬁggf?fea Zdrngiég&%}govi di ng
a | i br ar ytregweripeesd infa sstibé Gasof sudsubsaatget optical characteristic trace of
a grating structure conprised of a plurality of gate stacks, said target
trace corresponding to a sem conductor device having at | east one desired
el ectricab. pemhemeaRofCIMRATE, S¥Hetdih BrovifiiPh kSiS3rate ANl G cheritidl ity Of
optical characteristic traces for a plurality of grating structure

conpr i sedtregtuig fgrmedithierspbeye eemprisss arkdding |agubsttatAbEing @6leagfame rguitingg

el ectri cgfuhgstioddAnf |l east. one, sem condugct or devi ce; and correl ating
at | east one o%fosaldgmﬁl 6?‘2?‘1“9‘3%6%1?"88?‘? ?S:l?ﬂve(? IQrSH Y9 stic traces with said
el ectrical test data to determne a target optical characteristic trace
t hat corr?spo&gs to a sem conductor device having at |east one desired

pe

el ectri pé © pel BF}?éhﬂflé)fcqlﬂF’a@a avhiergin providing 7 ebstretewdingfat ddasi onelgatifaur t her
Coar o § onuditle i eleab SN onfRePACOMEIES sflsufth 1ok BB R B RN iR

operation to be perfornmed on sa oVl
devi at i ostrintdree mmsditlebrggboee.at ed trace and said target trace.

18. The method of claim 12, wherein said grating structure formed above said
provided substrate is formed in an area having dimensions of approximately 100 x 120

um.

19.  The method of claim 12, wherein said at least one desired electrical performance

characteristic comprises at least one of a drive current and an operating frequency.

20. A method, comprising:
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15. The method of claim 12, wherein providing a substrate having at | east
one grating structure forned thereabove, conprises providing a substrate
having at | east one grating structure forned in a scribe |line of said
substrate. 16. The nethod of claim 12, wherein providing a sg.rpm}g@gﬁs havi ng
at | east one grating structure fornmed thereabove conprises providing a

D

substrat e haviPHRYidng pdiksary spmpgsed ofray least onegangeeoritsrhadracteriatiptraaidtai on di e

forned a ' The thod of claim 12, wherein.providing
Lot i pSEhtuR R REFor d Pl o308k oy Bri ke Pl 8
conpri ses spmoondiag devielatingtae dasiinelesirdd décalidal Ye@brnthad ERactistisict ur es
formed t hereabove.. 18. The nethod of claim 12, wherein said grating

structure for REYIdBEVR sigan sphstiptedavingbat keasteone gretingdirpefuemn fenmed havi ng

di mensi o QX : 9.. The t hod, of claim 12,
wherein glzﬁrgjbgta&?éelgﬁﬁg%iér té%??[relgt%%gg?ﬁy%ea Ofﬁé)}lfr&[{%ao&ocg@te S&’fgf"act eristic

conpri ses at filbasinatonpesadd atdeat bvegating stictas doriedopevatdidsutshrgguency. 20. A
met hod, conpri si ng: ll:i% 2 ﬁ AUG é096 .providing a library conprised of at
| east one t ar JEESBPE et retherted ol qf saidcatileast enggrating stinsthty Hrmed abave

conpri sedaiafsubstitc4h 8bhdriteQh ﬁgiﬁ hhACK st SRl d f&ﬁa%?%o@%?%;leaggg rs{r&%%g-ndi ng to

a sem conduct or deyl ce havi n east one desire per T or mance
char act eri sti e¢mpyrgsad gapermts dptcahclardestisat aadearsishid talgel /8 ardne grating
' ove, said f rating structure_ conprised of a

structure forned .therea r ned
plurality of g@_{"%ﬂ’%gtaié%?o’i@ PaAmRLet Pg@trﬁg%ﬁt gn%lPrchﬁsQPeEﬂﬁ’é’nd? be prrgoseduct ur e
formed abeveidgréddstamkiat Dased BB ddGatl dndebwisf %%%&Qra‘%éé tre st

| east one grating structure forned above said substrate to generate an
optical &tHgst&@ceristic trace for said fornmed grating structure; conparing
sai d generated optical characteristic trace to said target trace; and
adjusting at | east one paraneter of at |east one process operation to be

per f or medl. onThaintktipydovi elatin SOPSHERLE pRASEES HNMard é&ﬁirﬁ%& QP aPREYIESHR said
gener at ed trac?ﬂ:%ncgl said _target trace. 21. The nethod of claim 20, wherein
r

provi di nfr&t 9P agsapistis 8@ pf argratingstirushwe comprjeed ofa phuality of gate

char act etd,sitd Gaihr ing.. structure c rised of a plurality of
gate- st gﬂgﬁﬁss{’ gglgi tg%gg%g?ct&?g%dgﬁgg rtgl';21 p%)en |?1I§CR¥%gora < écrﬁoll%’ﬁrbé??:tt %?Stcf’é’éi ce

havi ng atlediredstecomel peadfesinnrct dlaectdristialcopritar mance characteristic,
conprises: generating .of optical characteristic traces for a

a plurality -, .
plurality of &F&T3Hig 2 ?ﬂ‘ﬁﬁ ttyu‘i’fle%pté@hﬁm@@ﬁ“@ﬁc Hagsision o) plyradity gheeatiggacks;
gener at | E‘t%c%r@§édﬂu§‘r?s'edb?§bhﬂ§ﬁt§ off%'éte%{aci(seaSt one sem conductor device; and

generating electrical test data for at least one semiconductor device; and
correlating at least one of said plurality of optical characteristic traces with said

electrical test data to determine a target optical characteristic trace that corresponds to a

semiconductor device having at least one desired electrical performance characteristic.

22.  The method of claim 20, further comprising adjusting at least one parameter of at
least one process used to form a gate stack on a subsequently processed wafer based upon

said comparison of said generated trace and said target trace.

23.  The method of claim 20, wherein providing a substrate having at least one grating
structure formed thereabove comprises providing a substrate having at least one grating

structure formed in a scribe line of said substrate.
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correlating at |east one of said plurality of optical characteristic traces
with said electrical test data to determne a target optical
characteristic trace that corresponds to a sem conductor device having at
| east one desired electrical performance characteristic. 22. The nethod of
claim 20, further conprising adjusting at |east one pararretz e@é 6;1 | east
one process used to forma gate stack on a subsequently pro é dllkar er

based up S SRS i gty and |d t ar get trace
23. The (r%gt hoeleﬂhgf1 cl ai nq%%ml %ﬁ%}rﬁn%r oI gé%%ubsua atvr%taz BRI PRS Y east

one grat |Strgctumt fOt:mthﬂerdabovmdompmaeabomdmgmibh@zﬁé hpviay ia€lieast @es%iﬁltﬁigf ate
havi ng a e[astf one, . atlg\% structure formed in a scribe line of said
subst r at STUFHE forme tiop glie topmedabowscpaisksubstestan 20, wherein provi di ng
a substrate having at |east one grating structure forned thereabove
conprises providing a substrate having at | east one grating structure
formed i #Sa pﬁbémhadmfmlamlﬁ vedreih pvavidiag d ssbsaatertav e 2 feasiléie grtidpod of

cl ai m 20, a substrate havi ng at | east one rat| ng

truct or SRR PERhOR BompRrLbOvEBeR afugs etibe ervialioeh srgie

pl urali tytr@étuggmm@gth@édbgggur es fornmed thereabove. 26. The nethod of claim
20, wherein said grating structure fornmed above said provided substrate is
_forned in an area having di nensions of approxi mately 100 x 120 [tm 27.

The meth of ere ast . one desired el ectrical
per f or rragge Tﬁar ac §$.°$m%1“& 8’%rvrq%eé%mata“fe%a%ttngoﬁel%rrea&am?@@b@M? S8t and
an oper apravidddrsagistene ¥s forin@dd in an area having dimensions of approximately 100 x 120

pum.

27.  The method of claim 20, wherein said at least one desired electrical performance

characteristic comprises at least one of a drive current and an operating frequency.
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