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structure of a wafer/device generally caused by doping operations. Other heat treatments, such as
35 alloying and driving of solvents, are also employed in semiconductor fabrication.
Patterning is a series of steps that results in the removal of selected portions of surface layers.
After removal, a pattern of the layer is left on the wafer surface. The material removed can be, for
example, in the form of a hole in the layer or a remaining island of the material. The patterning transfer

process is also referred to as photomasking, masking, photolithography or microlithography. The actual
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may be employed. Other objects, advantages and novel features of the invention will become apparent
35 from the following detailed description of the invention when considered in conjunction with the

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a block diagram illustrating a conirol system in accordance with an aspect of

40 the present invention.
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30 critical parameters, are valued collectively as a quality matrix. The quality matrix is based on the critical

ntrol parameters, referre to as

parameters weighted by coefficients according to information such as, but not limited to, product design,
simulation, test results, yield data, electrical data and the like. The invention then can develop a quality
index which is a composite “score” of the current fabrication process. A control system can then do
comparisons of the quality index with design specifications in order to determine if the current

35 fabrication process is acceptable. If the process is unacceptable, test parameters can be modified for
ongoing processes and the process can be re-worked and re-performed for completed processes.

Referring to FIG. 1, a block diagram of a control system 100 in accordance with an aspect of the

present invention is presented. The system 100 includes a controller 102, a process too 104 and a
monitor component 106, The system 100 facilitates fabrication of semiconductor devices by monitoring

40 and examining critical parameters of a fabrication process (e.g., a current fabrication process),
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as scanning electron microscopes (SEM) and optical microscopy are utilized to obtain the measurements.

For a SEM, a probe is initially employed to interact with a feature being measured. Then, a signal i is
35 generated containing information and is subsequently converted to a measurement. The signal is
essentially a record of electron emissions as a function of an electron beam’s position on a surface struck

by-the electron beam. For optical microscopy, a signal such as a diffraction pattern is employed to obtain

a measurement.
The monitor component 106 obtains the fabrication information from the process tool 104 and

40 can provide control information to the controller 102. The control information generated by the monitor
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results that or even ou g
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curre gg operable. On being acceptable, the semiconductor device can then continue to another stage of device

fabrication. Additionally, the quality index, the quality matrix and other information associated with the

fabrication process can be stored and/or employed to further develop later test parameters, quality

matrices and quality indexes for subsequent fabrication processes.



fabrication process. That information produces nodifications to Ee tes
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However , ﬂ’f)ﬂ‘?ag F&%?“?ﬁ%?g%rﬁ‘ﬁlvmtpgﬁ'}“{gﬁngcﬁﬁmb 5 c%Iag Nented and/ or
enpl dﬁed soma»scubxofomenm@ctorﬂemetaad desgymies hqyy pxsessing sheypd cmpw TiResfgifigel ng now t o
FIG 2, a syl 20Qaetchah xﬁeaﬁzbﬂnéntsaauaﬁas,&amcﬁamdu&{eﬁrmsc&emwmlﬁaa.«infemems:| on in

S accordancedW(eugdZBan u,gf%h(yg ba.{ld:ﬂ;)% ergture egsnr%,é)gglﬁ ﬁefeq{s Sﬁﬁg The

system 200 | el conponent
204, a product yTt@Hwhaaia%aegga%%Z bﬂé“dé&?%éﬁ%%@é"s%@%%@ﬁ%? nd a
devi ce | mage poiak efi@s@itr dpresedingingly altiep200ter wthe iwvigigingcoptficiena[Thisy of criti cal
paranmgters g es@ntaﬁ%r?csaub&exﬂtssﬁnﬁﬂéﬁau&ﬁ?&%ﬁﬁwé nspection and at |east partially
det erm nes ether a corg) eted fabricati process is acceptable. This
deci sion i s base§*GH*“¥ cotpbsite and/ or @brrbl nation of the plurality of 10
critical paranmetefes dithd @pttediansSRY thdpatayheterQGH @ € Edeflicferid aAdditiBialy, § constant
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FIG 1, di S&h&%%ﬁkhﬁﬁﬂ&ﬁ can bAIG nAAbI6He kdvYand i1 b % 2SERAEALM ihe goLntiRERbN €S t he
pl ural i ty 0 d§t6> ;Elf welghnd)rr&sgfcslverﬁarameterhcagva%% prgvpa&%rd?ngt éem%nd;% Ctl on for a

sem conduct or nes cess continue. These
critical par amﬁﬁ“@»ﬁﬁ@*ﬁﬁ@%&%‘?%&ﬂmﬁéﬂ’éa@?ﬁ%ﬁss, such as, x direction
measurenents, y direction nmeasurenents, wdth (e.g., 2D and 3D), pitch
(e.g., 2D and 3D}, tenperature, pressure, overlay, defects and the |ike.
The qual ity matr|x"¢bne@sr 202"blri[ds a matrix, referred to as a quality
matrlgb wherein rwzﬁcrzes W86, poi WsaAef| t he mat&‘ X represent a single
critical paraneter with a weighting cpeffici This 20 representation can

be expressed nat hemati cal Iay as foI | o
Wnla e mn nm

Then, the quality matrix generator computes the coefficents by analyzing design performance
goals, design rules, product yield and the like. After so doing, an index value can be computed for the
quality matrix in a suitable manner. One suitable manner is to sum the matrix components into a final

35 value, referred to as a quality index, according to Egs. (3-4) as depicted here:



parameter = w x a (1) where a is the expected value for the parar@i Ed w
is a coefficient. Additionally, a constant value can also be asso

wi th eachwmnzeawesigss Rows of the quality matrix typical Ilycnosmos/m&tzhe
plurality of critical parameters and their associ ated weights. There can be
one or nore rows, wherein 25 respective rows correspond to particular

desi gn/ fabri cat i (K‘hlagd'a‘I"Lsalsi'JCﬁ’aLé”lﬁevl ce yield. It is appreciated that the
quality matrix canaw,bgvwe «onewsayy and still be in accordance with the
present invention. Additionally, weights for respective paraneters can
vary by row according to design goals. As such, the quality matri x can be
generated and expressed as: wean wl2al2 .. WI al m 30 w2la2l w22a22 ...
w2ma2m (2) wnl agl wn2an2 ... wnmanm Then, t he quality matrix generator
conput es the coeffl £ _Ets by ana_l_(ém ng deS| gn performance goals, design
rul es, product yi%e% GHe? e 1T kB=%%f ter so doi ng, an index val ue can be
corrputed for the quality matrix in a suitable nmanner. One suitabl e manner
is to sumthe matrix conponents into a final 35 value, referred to as a
qual ity index, acgording to Eqs. (3-4) as depicted here: 6 ? 9 MA ' 2107
WD 2004/ 031859 \IZ% %Q@@/ 028682 wllall + wl 12 +. + wllal,, w2la2l +
w22a22 + ’(3) w, lanl + wn2an + wmanra n m%x a-,
(4 j=11=1 5 The quallty i ndex can then be wei ghted to be a percentage
representing closeness to design/product goals. The quality matrix
generafor 202 i nflby @elinginder e themle visiekseit fe be AppeiietraRrAaARElor0B: °t he devi ce
process dat abamgroddBgoand t he device i mage database 210 in order to

determ ne coeffi s s atdbak bR Sme ali& Product
yi el d dat abase 28{%@ tﬁl% ]ﬁgr%s In g@mﬁﬁhgthM%é b Qﬁ)&btj;%%t 10d yi el d goal s

0
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i nf or mat i on apsptedpditehdey valugs Eha drodfiay yield detabaserRQgiinylydes ipéobrhation relpiedgo prpdct

interngl ati q'ﬁﬁir'gio:ﬂsgfoﬂfle cﬁfrént deBRbndRAF RFES B4 §ag%ﬁf&bn5aﬁ&p3‘ﬁiﬁ infofnaldn&d eﬁpecﬂﬂ'ye
devi ce proc e 3 %ul go?&e% coef?m«aﬁs an&“}g%rﬁlallonshé% rorp‘cnh eta% %Qx r%fgﬁpag %Qlﬁ i 'ﬂXL y of

fabrication pr ocesses, ‘ous| rication
process for JEH Pegst @Wbasﬁ%% fnglgdes W?ﬁqnﬁffl%"rdr‘ﬁft‘lw ‘§§a§ﬁm§?"§ prgesseeeidieni ng t he
coefficient twpkavdsdy cbiflétéd faviedibnyprocisitiosthd dufr@i dbgitd. (lhis biformaried asdss iexpect ed
critical pariRhelShe cae?ﬁc\r@mu@m% hgs dﬁ&;&a}f@hns fFBAHh &l 1Gid dleGiid i@l RiBLGE S and

can be_enployed to su frcatrons_in
%5 P v%t h the actual, measured critical parameters and can be employed to suggest modifications in

subsequent processes. The device image database includes two dimensional and three dimensional

images of device design and layouts. This information can be utilized to identify discrepancies between

an image of the semiconductor device after the current fabrication process and expected images for that

stage of fabricaﬁon-. It is appreciated that additional databases and/or information can be employed by
20 the quality matrix generator 202.

Based on the computed quality index, the quality matrix generator 202 can signal to perform a
next process or can indicate to the re-work component 204 that the current fabrication process should be
reworked or re-performed. The rework component 204 causes the semiconductor device to be reinstated
to the processing stage just prior to the current fabrication process. Typically, this can be accomplished

25 by reversing the process (e.g., by removing the patterned photoresist).

Additionally, the rework component 204 computes modifications or adjustments to test
parameters employed in the completed fabrication process. The modifications are such that a next
fabrication process should result in an acceptable quality index and/or an acceptable semiconductor
device. The rework component 204 can interact with the product yield database 206, the device process

30 database 208 and the device image database, although, for simplicity, FIG. 2 is not so illustrated.



subsequent processes. The devi ce i nage database includes two di ngﬁﬁl onal
and three dinensional images of device design and layouts. This® 2007
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aligned with existin [ devigs o o J,Vgegg,ﬂtyeely
expose phot Sfag‘éfsﬁncré%agmgeOfaccec?gﬁfmuoﬁ % Al gge v%hawggh egldegij? oce The
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Subsequently, a quality index 310 is generated for the semiconductor device(s). The quality

index 310 is generally expressed as a percentage type value. The monitor component 304 can utilize
35 expected parameter values with known data banks from product design simulation, test results, yield
data, electrical data and the like. A simulation of the desired etch process can then be compared with two
dimensional and three dimensional design and/or layout images to determine if the current parameter
values yield acceptable results by facilitating generation of the quality index 310.
If the quality index 310 computed by the monitor component 304 is within the acceptable range,

40 the etch component 314 continues with performing an etch process on the semiconductor device(s). Due

8



critical paraneters via a post inspection process. The critical paraneters
include, for exanple, critical dimensions, overlay, defect and £Bd!RiZkH.
The test mayzombassy are then organi zed into a quality nmapei/xs20081€8682n each
poi nt includes an expected value for a parameter and a coefficient or

wei ght associated wth that paraneter. For brevity, a detailed discussion
of gener at itathe pftertitgipcesn Pest ivsprationpariakity weirin AL index2Bpiored frrtdi R BEYSsupr a
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35

signify the existence of direct influences between the linked variables, and the strength of each influence
is quantified by a forward conditional probability.

Within the belief network the belief of each node (the node’s conditional probability) is
calculated based on observed evidence. Various methods have been developed for evaluating node
beliefs and for performing probabilistic inference. The various schemes are essentially the same -- they

40 provide a mechanism to propagate uncertainty in the belief network, and a formalism to combine
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and money, in Obtﬂé R4 sdd Ve QhTRdob, %ereénpﬁmagtfas faaﬁbaamﬁomsszatd'eaaném
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35 Generally, the test parameters are based on product design (e.g., layout information) and previous

test/process results and include parameters that control the process, such as, dispensing resist, patterning,
rotating a wafer, etching and the like.

Continuing at 504, the fabrication process initiates or continues and measurement information is
obtained. Generally, measurement devices are employed that information during fabrication (e.g., in

40 situ). This fabrication information can include, for example, critical dimensions (e.g., in x and y
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PCT/ US2003/ d’fﬁ‘g’ésé’f ' ?‘“8%?{"?‘%?%’ S""“g"c?% Rt Pp“%l ?’V@’ g 9’3 rke‘étr’yat ure,
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el ectron mcrosco es § tical Bmcroscoy‘3 are utilized to obtain
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'@_ww

=0

"~ 35 _ to critical parameters at 604. The critical parameters have been described supra. From these critical
parameters, a quality matrix is at least partially constructed at 606 wherein entries of the matrix comprise
a critical parameter along with a weighting coefficient. Then, at 608, values for the coefficients
associated with the critical parameters are determined, thereby completing the quality matrix. These
values are determined as a function of semiconductor device information including, but not limited to,

40 device design, layout, layout analysis, yield, and the like.
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mul tiple directions et al i SCUSSI 0 SUCh measurements are
descrPPed  LUriest PaTREteRs AP thERegmpi & TEA ahp aspit {rturemaierning Doces PR s 5

measur enent gerforogd closevte ptpedkddesir@iobibey. Sybsequantlyr thehdthod 3 contipugs at 702 (wheraithe

paramet ers  ahueR08 prodeti8s 1€ pbriolnted heeR@EANBE Rl RYefopEAN:nARE Gl supra. From
t hese critical aranmeters, a quality matrix is at |east partially
const r uct ed PEt™606 wherein entries of the matrix conprise a critical

par anet er al ong Whptthasheepalesgithed #hgveats etefor pe ppects Phignpresgrt ingo®n Yigiofles for the
coef f BOI ent Soursd56064sble@deWtibdbvdri@nceivdbleicGitinafid@l oR tiaip&ies @ methdetbgds irned,

ther eby C0"Blug&gs%gdets&@mgeﬂ@%gswm%%orn'eﬁt ond. &%ﬁﬁx&ry‘éﬂ{l HR R L rgisgtnﬁs #lipagy as a

function of “sem conductor device information in ut1 not limted to,
40 device dd¥Pgomyingtionypnd permyiaians of feprsrent Wventionarepossibley Apqqpinglys the presepty 59\
2097 WO 2004108418 mend2Cip|ciiB2a0 QB utiR8 G idns, modifications and variations that fall within the

spirit and scope of the appended claims. In addition, while a particular feature of the invention may have

35 been disclosed with respect to only one of several implementations, such feature may be combined with
one or more other features of the other implementations as may be desired and advantageous for any
given or particular application. Furthermore, to the extent that the term “includes” is used in either the
detailed description and the claims, such term is intended to be inclusive in a manner similar to the term
“comprising.”

40
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Conti nuing on at 610, the nmethod 600 conputes a quality index fromthe
quality matrix. The quality index can -be a summation of the eptries of
the matrix and scal ed such that it is represented as a perpentzg@ARﬂWén,
an acceptabl e range of index values is conputed at 612. The acceptable
range is a function of substantially all the test paraneters,
collectively. Finally, the sem conducEbAIM8vice is re 5 worked and the
fabrication process is re-perforned at 614. Cenerally, if the quality index
is not acceptable (e.g., within the acceptable tol erance values), the
fabricationlproc@sproces chitrdl Syféhicefpising f possible. If the process
cannot be re-perfornmed, the sem conductor device nmay have to be di scarded

or identified a3colispthasponiroliahlyipstfarmsie Ebpicatisnegroedsss seni conduct or
devi ce can then I t .her age. of. devi ce fabri i
Ad\d/: tionally, t hgg%g%%ﬁ??} tlg?\t?ég,'&t Wgasé.&eg?eln{ b"f?ﬂ%ﬂﬁ"%} aﬁ‘iﬁ; cglf’ﬁ'gf}é%tg? mat i on

10 associ at echtwilel) anthe fabricati on process can be stored and/or enployed to
further develop later test parameters, quality matrices and quality

i ndexes for subs®§9BHer omspanenkthatrolleetivelisanalyzey the neapuremsntinfosmation; | ow

di agr am of | i.n em ! i .

accor dance I{}ﬁﬁ rghgg}ég‘%%?g%%%ﬁ%ﬁ%?d& g?] i Q\Q/Q@%ﬁ#@%%%kﬁ?&éh%&rb%ﬁ%lsmt hod
700 per f or naccaptpbit; axdrgenerates aamakity, matria bysedon! digicalgpararetadsidetermined or m ng

t he process anthe-&%f orns the process as necessary. By 15 so doing,
damage and frﬂ’ﬂ?r pREARIIEment IMIPPRHAR seni conduct or devi ces can sonmeti mes be

avol ded. The metihedrifl phfetidits Bbmpfide #IEKEWD RO Ral iffbnBioRE Ffbcts?
performed according to a nunber of test paraneters. ter cdnmpletion of

t he processanddaymy dimensionss i nspection is performed at 704 and critical
measurenents referred to as critical paranmeters are obtai ned. Subsequently,
a quality matrix is generated at 706, wherein entries of the matrix
conprise agritigd PG el ‘ﬁﬁﬂ i oCd : s are
assigned at 708 forsyt&%e rrat?ifnxﬁg%dil I’l@l g}g%rg&re atsliﬂ\geq@ﬁn{p’)agrt}fgﬁléc{g{cg? t he
critical pabassractersandiweightesbeneliiciends, thecritidabparamétesscheimgdioectly andfopr e
process goal s. (&. Q. iel.d, dinmensions...). Then, a quality index is
conput ed fﬁ%ﬁf‘f{ﬁﬁgqﬁl&ﬁitﬁ’gh‘aﬂ?ﬁs}‘?ﬂ%ﬁ& M@. quality index is typically a
percentage. On the quality index indicating that the results are
unacceptable (e.qg., outside of determ ned acceptable index ranges), the
devi ce is rk- worKegystenrof zlaimel, she measyrement information beingmbtainedyissitut nent s

25 to the test paraneters are then conputed at 714 so as to permt future
patterning processes to be perforned closer to expected/desired val ues.
Subsequent 14y, t lFherspitomcbf eREmC fid MbBareent frforiiitiofl belt obtahdEfrding process
is re-perfornmed according to the recently devel oped adjustnents to the test
par amet er s POSHRIPCEsE ISPRE®Ndescri bed above are one or nore aspects of the
present invention. It is, of 30 course, not possible to describe every
concei vabl e conbi nati on of conmponents or nethodol ogies for purposes of
descri bi ng 5t he [Thesgstemiof\ctiihi 10 the hoitite? @6mPbneiit Being Mirtldcidpkrative tdhie art wil |
recogni ze that pan fugther conbi nations_and pernutati ons of the present

i nvention QF@"BB’%%&I@F@? TieHeR Brosgisymaeqeptableandte madifydestipgremeters nt ended t o
enbrace allg d%gttﬁé@c?dn% g, hodifications and variations that fall wthin
the spirit and scope of the appended clains. In addition, while a
particular feature of the invention nay have 35 been di sclosed with respect
to only on i enent ati ons, such feature may be conbined with

f |
one or mor g gt h gg&g@m@l@ Iy the rentior componant heing ifertacr aperatiye B desi t ed
5 S0 o B PRI ©

the extent that the term S UuUSe€
descr i pt i oanditecaubethe lcantmeller $o/eaapéréorm the fabricatisteprotessbe i nclusive in a

manner simlar to the term
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"conprising." 40 12 2 9 MAR 2007 CLAIMS 1. A process control system
conprising: a controller that controllably perforns a fabrication process;
a process tool that obtains nmeasurenent information and is controjg@gq ?{W
the controller; and a nmonitor conmponent that collectively anal yzes' hé
measurenent information, appropriately weights the information, determ nes
whet her t he %abr i Bigtaystemmefodaims], itle fabricationpiodoess bainlz ajpatermingproeessual i ty
matri x based on critical paraneters determned fromthe neasurenent
information; the critical paraneters conprise at |east two of. critical

di mensi ons, 8lef ecTi,systemcoflohdiUL, 11 fABAEHIBA process Deiy AVSbIAR plocssai m 1, the
quality matrix conprising a plurality of critical “parameters and wei ghted
coefficients, the critical parameters being directly and/or indirectly

| at ed ' ion 3 Th | ai h
easur enent o nt or Rty Srat it PR tfiearin of e Vel By Gaflulbritest oy m 1

t he nmeasurenent information being obtained froma post process inspection.
5. The systw of ckﬁi,m 1, the npnitor conponent being further operative to
det er mi ni ng 1Phe #hFAPricafiqnyRoRjtsINgSystamLconmBisigl ¢ and to nodify test

h
paraneters enpl gy 'ﬁ%i .:1he temof. cl.aim1l, the
noni t or conponent %g?t%e?%P%g?ﬁ%g%a'a I geYlserea%tﬁP%?%uPﬂgqrat he
fabri cati on fghrivatiespiosess face sepiiatductor devibs]i fy the test paraneters, and to
cause the controller..to re-performthe fabrication process. 13 2 9 MAR 2007

7. The system of 2&palitymatrix generatgr thageltains gritiead perametenvand dsaelops ai ng
process. 8. gidlfly SaeiE L f I I r | an. et ching
process. 9. ?Thgysyste[r%sg{jag egsl?t@%a;lrt%)ﬁ@lﬁ%@ic?@%%%@%e%ragggg@erﬁgé% etﬁy

net al | i zat i indeprthe guality irdex béingabpresattivs oﬁﬁ@élﬁﬁbﬂsﬂ? of¥id @fticabnpr i si ng: at
|.east one dat aba%e t%t maiit ains device related information for a
fabricati onp?)r%'t? (33 PECIE RIBBEIESt or devi ce; a quality matrix generator

t hat obtains cri ﬂie%ﬁ'ﬁcﬂ?}fafd]ﬁélt&rs%oﬁ#gsgﬁ\igﬁs? o OF: cﬁH?zh dinfe %({%}t{é&?ﬁed at

least in part on the critical parafreters and generates a qua I ndex,
the qual it ydefeeesanddayeyt dispansioasit ati ve of a rel ationship of the critical

11. The system of claim 10, the quality index being a percentage type value.

12. The system of claim 10, the quality matrix comprising at least one row,

respective rows of the at least one row being correlate with a process goal.

13.  The system of claim 12, one row of the at least one row being correlated with

product yield.

14.  The system of claim 10, the at least one database comprising a device process
database, a product yield database, and a device image database.

15.  The system of claim 10, the quality matrix comprising, for respective rows of

the quality matrix, the critical parameters and weighted coefficients associated with
the critical parameters.

14



paranmeters and expected paraneters; the critical paraneters conprise at

| east two of: critical dinmensions, detected defects, and |ayout

di rensions. 11. The systemof claim 10, the quality index bei Ng78 man 907
percentage type value. 12. The systemof claim 10, the quality myt‘rig
conprising at |east one row, respective rows of the at |east one row being
correlate with a process goal. 13. The systemof claim 12, one row of the
at | east onggr owhgi ek atiedaw t A . : syst em of
claim 10, the at %ggﬁe%%c%@égé%h\é‘v%%% g‘%@‘?‘%@&ﬁ eccg%lyé%cg%agﬁ édat abase,
a product yirelpvange phthesssociatel crititelparametsmge dat abase. 15. The system of
claim10, the quality matrix conprising, for respective rows of the
quality matrix, the critical paranmeters and wei ghted coefficients

associ ated Wzt h ThBgysémio r ] _,W ? ystem
of claim 15, the we?}g,;ht etgfggg?ﬁ ?b;ﬁgﬂé%lgéo?ne%r%sgnc%z? l\%e y |c§g1$§%etnljt§83rrz€feet\§ance of
t he associ af@wrkthe semiconsuctandevdcson the quality indext indicatingathatiresuli of ther t her

conpri si ng = onponent o ative to rework the sem conduct or

devi ce on tﬁaebh%ﬁ%ﬂﬁﬁg?sﬁéﬁuqaﬁﬁp@?ng that results of the fabrication
process are unacceptable. 18. A nethod of performng a fabrication process
on a sem conductor device conprising: obtaining critical paraneters based
on neasur emt$t s Hfmethad efperéasming:a fabricatinni precesg enarsemicogductapdaiicey natri x,
wherein respeg Ijigﬁgz%.poi nts of the quality matrix conprise one of the
critical paraneters and a weighted coefficient; and generating a quality
index as a funct obtainiig érititalpeahiéirsBabéd on melfrdihattd Hthé S¥@iondueibircat i ng a
col l ective @ccept ability of the fabrication process; the critical
paraneters €O ise at least two of critical dinensions, defect

information, andgda i . . Th t hod of ¢l aim.18. f.urther
conpri sing det er%ri m}’dr?]%ihtaiu{%ﬁ%zr %m%t‘g%%e’fnorfgpegﬁ‘ée ?%tisiogg{ei%ﬁhéﬂ%%t%s prior
to obtai ni nepmprise one of thel critiealaapdnssters and a wWeighte@®édedficiedt; addai m 18, further
conpri sing definin @%ggacce tabl e range of 1 ndex values to which the

qual i ty index ca#f & ndexpsadinetion ofithe aeality metri therquebityiisdexpr ocess
i s accept abihgicatide a aﬁéﬂg‘% gk%g{,@{gthg}l & i }agﬂﬁcgﬂ*%ﬁa@@éesgp”p” sing nodi fying

test parameters for t ! ati’on process 1 least partly on the
qual ity matrix ahelcritieal paminieters comprise at léast two of: critical dimensions, defect

information, and layout dimensions.

19.  The method of claim 18, further comprising determining test parameters for

the fabrication process prior to obtaining the critical parameters.

20.  The method of claim 18, further comprising defining an acceptable range of
index values to which the quality index can be compared to determine whether the

fabrication process is acceptable.

21.  The method of claim 18, further comprising modifying test parameters for the
fabrication process based at least partly on the quality matrix and the quality index.
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2 9 MAR 2007 22. The nethod of claim 18, further conprising reversing

effects of the fabrication process on the sem conductor device on_the

qual ity index indicating that the fabrication process is unaccepBdidRdlli2s.

The nethod of claim 18, further conprising obtaining the neasurenents
ction. 24 The nethod of claim 18, wherein the

during a po prqQgess | nsp g )
fabri cationiér oc m%‘hagagﬁlm I8 furthes compsising zeversipgeffastsipfdheof ¢l ai m 24,

further comgsid ' . r Se. devi ce
on the qua%@rﬁiaﬂgggﬁ{c%%{%ﬂa@? ﬁ‘gﬁtc %@%‘ﬂe ?‘ggg’P%é%ﬁwp@%ége@@@%g%ﬂ%er f or med
accept abl y. txsfabricationtprocash stunheceptableat es a fabri cation process conpri sing:
nmeans for obtaining critical paraneters of the fabrication process for a
sem conduct or device; means for generating a quality matri x wherein
respective pgint f Stidhil ' i EH&E@IG It i cal
paranmeters and aqv\hginé%\t?g% coe ?’Séftgﬁ%e%é%ngﬁgﬂégrﬁ et r?nh}\e%ﬂgeltﬁ Ijggwei ght ed
coef fi ci ent during a pastamecespinspestionat i ng a quality index as a function of the
quality matrix, the quality index indicating a collective acceptability of
the fabrication process; the critical paranmeters conprise at |east two of:
critical diggnsi Qs metied aitdf i f?ﬁﬁ’c ' ' . 27. The
system of claim 26 enpl o@ﬁ% a B%yggféggﬂige | efamég?kvxggf% %Bconnegt fon wth
at | east onPra§fss.generating the quality nmatrix, determ ning the weighted
coefficients, and generating the quality index. 16

-

25.  The method of claim 24, further comprising performing an etch process on the
semiconductor device on the quality index indicating that the fabrication process has
performed acceptably.

26. A system that facilitates a fabrication process comprising:

means for obtaining critical parameters of the fabrication process for a
semiconductor device;

means for generating a quality matrix wherein respective points of the quality
matrix comprise one of the critical parameters and a weighted coefficient;

means for determining the weighted coefficients; and

means for generating a quality index as a function of the quality matrix, the
quality index indicating a collective acceptability of the fabrication process;

the critical parameters comprise at least two of: critical dimensions, defect

information, and overlay dimensions.
27.  The system of claim 26 employing a Bayesian belief network in connection

with at least one of: generating the quality matrix, determining the weighted
coefficients, and generating the quality index.
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