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(57) Abstract: The present invention provides for a method and an apparatus for using scatterometry to perform feedback and
=~ feed-forward control. A processing run of semiconductor devices is performed. Metrology data from the processed semiconductor
devices is acquired. Error data is acquired by analyzing the acquired metrology data. A determination is made whether the error
data merits modification to the processing of semiconductor devices. A feedback modification of the processing of semiconductor
devices is performed in response to the determination that the error data merits modification to the processing of semiconductor
devices. A feed-forward modification of the processing of the semiconductor devices is performed in response to the determination
that the error data merits modification to the processing of semiconductor devices. o
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TECHNI CAL FI ELD This invention relates generally to sem conductor

manuf acturing, and, nore particularly, to a nethod and apparatus for
autonmated error correction for wafer-by- wafer processing. BACKGROUND '
ART 10 US-A-6 051 349 discloses a nethod and apparatus for coating a N
resist on a sem conductor substrate, and subsequently devel oping the
resist. The nmethod involves coating a resist on the surface of the
‘'substrate, and patterning the resist by photolithographic exposure.
Aline-width neasuring step is then perforned for neasuring a
line-width of a latent inage fornmed on the resist coating. After 15
subsequent devel oping of the patterned resist, a step of determning
whet her the value of the line-width of the latent image falls within
an allowable range is perforned. If the neasured line-width is
outside the all owabl e range, the nmethod cal cul ates the difference
bet ween the neasured value and the target val ue and determ nes a
correcting anount in the processing conditions. A correcting step may
then be 20 perforned in earlier or |later processing steps. US-A-5
900 633 discloses a nethod of anal ysing patterned sanpl es of

sem conduct or devices. The nethod involves the use of scatteronetery
measurenents, the results of which are used to determ ne the
subsequent nmanagenent of the devices.
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25 US-A-5 511 005 discloses a wafer handling and pr ocegﬁi%@%tem 115124
whi ch involves the use of feedback and feed-forward corrections of
fabrication processing steps based on identified discrepancies in

sirmul ati on steps. The-technol ogy explosiion in the manufacturing

industry has resulted in many new and i nnovative manufacturing

processes. Today's manufacturing processes, 30 particularly

o165 avenoED TIAIODANDCABARASAGS ediRy e sEALTEROMETRY Ho,
steps. These pr ocPEREORN FEEDBSOKR! AND/FEED-FORWARP GONTROLEqUI r e

a nunber of inputs that are generally fine-tuned to nmaintain proper
manuf acturing control. The rranuf acture of sem conductor devices

requires a nunber of discrete E {‘iﬁﬁ}%ﬁ)create a packaged
sem conductor device fromraw sem material. The various

processes, from Thie mvenhbﬁ.lrelgfe@vgehexaﬂy &b&eﬁﬁﬁh&ﬁmdﬂﬁi&ﬁfaﬁﬁ&ﬁgl aild, mbf:
slicing of t he m conductor crystal i nto i ndi vi dual wafers, the

fabri cati onPagt (t@taclﬁ?th@d app BPRRGAtUS 40T Futpmated omgr correction farkeafer-by-
t he packagi jge cedsifgal testing of the conpleted device, are so
di fferent from e anGt her and specialized that the processes nmay be
performed in different manuf acturi ng | ocations 10 that contain

different control schenes. Anon S%g&éﬁrs t hat affect
sem conduct or devi ce nmanuf acturi B-wafer vari ations

that gye caused gy. lea§49jﬂis&98£ré’]m A andap ﬂa?#%%t 1 %aﬁﬁé "a¥sist on a

ef fects of manufacturing nachine too
manuf act ur |aqgn®lndmter §ubstamj fnd ssubseqﬁaltlyeﬂémiolmg Ghe ndsist.he The ometnd

steps that .is,adver af f ect suc ctors js the,

phot ol i t hodP ¥ B8 ISJ‘B y;“ﬁ? E F’ai*“‘i Rbreing the resis by

in sem cor};hufdliﬂiogwphﬂ %ﬁfad&wg A Lieewithl thdaswig Gidpt i fhend P&%?t ]l'ﬁie@nﬁ)r
e

ant , are inport measurenments that relate to the quality o
phot ol i t hogheAsHRng Ao disewidth| efe awlatent imeget foomed rons ¢he mUma@mg After

manuf@ct ur i I oL i TEI’]

l'i nes l?gpacesggseg?%igrdréeg %ﬁﬁ ? ﬁyﬁ? Sem cogsgg"c%%t?ﬁv?/afi gfe getggxitﬁngvgbne
processed. o@ehehné-wdthmfmhéﬂamxt iirnapeofalls Iméthﬂeam anombwiarrgaqs paifbeiede dIf
| i ne-wi dth othe gégp llne\éﬂd‘j}% ortant to ensure that
the mul tipl*e® BeEeR i8R8¢e: dhe reefherd crloblatasthe
functi onal dlﬁeﬂc%CB@@Je@ﬂythEaﬁhééﬁeat %ﬁluénﬁid the t?rr]glet { \afle dhdCitiilites a

for sem conductor devices, the need for fewer o arget [1ne-
correcting amount in the processing conditions. A correcting step may then be

20 performed in earlier or later processing steps.

US-A-5 900 633 discloses a method of analysing patterned samples of
semiconductor devices. The method involves the use of scatterometery
measurements, the results of which are used to determine the subsequent management
of the devices.

25 US-A-5 511 005 discloses a wafer handling and processing system which
involves the use of feedback and feed-forward corrections of fabrication processing
steps .based on identified discrepancies in simulation steps.

The technology explosion in the manufacturing industry has resulted in many
new and innovative manufacturing processes. Today's manufacturing processes,

30 particularly semiconductor manufacturing processes, call for a large number of
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W dths increases dramatically. 25 Generally, photolit hogrzaqplsig}J 2003 24

* engi-neers currently neasure the line-width once per lot immediately
follow ng the photolithography (or subsequent etch) process. The
measured |ine-width errors can be used #® nake manual or automatic
updates to exposure tool settings. Sone of the problens associated
with the current nethods include the fact that the exposure tool
settings can generally only be updated once per 30 lot. TT3182
AVENDED SHEETporignpsiepo Thesgprocess steprre ngurdly| vital agd, jtherefose,aeauitea namber

set of procegssi S 0 0 . f . waf on a
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ers that control ac

process. The. input® parane t he manu uring .

process ar espeeiglized dhytethe poczases ynaynbeaperformet if aliffsrent. mAnfidnarinpclodaticis
hi ghey,. precision .rrwf act uri processes increases, inproved nethods
‘are ntdded %t@m Fept gont &s that TT3-182 AMENDED SHEET 2 9

SEP 2003 WO 01/ 84848 thihclded Hai affed éﬁ%ﬁ&lct%ﬁ&%&ﬁdﬁlﬁuﬂ%éﬁﬁ@r—

in a nmore autonated and tinely manner. Furthernore, wafer-to-
manuf act ur i togwafer variations that rare gaused rbyrmamifdctuningypablems thit include start-up

sem conduct evi ces.. A known t.echni,que for aJ uating i he. '
accept abi | ie?{?c%fotlt ‘H%“‘Eﬁ%\‘%‘f% F‘ﬁ%‘&?eag?%?’ &Mse%éﬁ{?o?ff@@&héﬂw flpmbers,

and first-wafer effects. One of the process steps that is adversely affected by such

15 factors is the photolithography process. Overlay is one of several important steps in
semiconductor manufacturing. Line-widths, or critical dimensions, are important
measurements that relate to the quality of the photolithography process. Line-width
control in semiconductor manufacturing involves measuring the characteristic
dimension of lines/spaces patterned onto the semiconductor wafer that is being

20 processed. Generally, minimization of the deviation of the patterned line-width to the
targeted line-width is important to ensure that the multiple layers of the
semiconductor devices are connected and functional. As technology facilitates smaller
critical dimensions for semiconductor devices, the need for fewer off-target line-
widths increases dramatically.

25 Generally, photolithography engineers currently measure the line-width once
per lot immediately following the photolithography (or subsequent etch) process. The
measured line-width errors can be used to make manual or automatic updates to
exposure tool settings. Some of the problems associated with the current methods
include the fact that the exposure tool settings can generally only be updated once per

30 lot.
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critical dinmensions or other parameters after the phot oZ8s§Eftiisas
been devel oped. One nethod used to evaluate the 5 devel oped wafer is
t0 use scatteronetry to generate an intdnsity neasurenent indicative
of the pattern on the wafer. The pattern in the devel oped photoresi st
appears as a series of trenches. Light is reflected differently in
the trenched versus the non-trenched areas, resulting in a

characteristic sGateraly] agsepaift gocessiip estepsas tperformed Yyn F9&Sof N On a
may be used to ca rati ng paraneters, such as

ange t he_.phot oresi,st e
exposur e t iSHEHCOB %q&e%{#mﬁak@lt F‘H@B fRvePepure; trol ef @ stepper. The

affect the mahfRhiink W8P ottt Yy nhhbGring r%a!ng@%g 102 ALewdPR 'or

devel op 10 neasurenent techniques (such as ctron

- M cr oscopy pr@iEning inedulesit The gandfactaring tootds gbmidlb,scdm‘emle@mo ahheRmipment
measurenent and t correctjve acti.on, potentially resulting in_
uner Gos uitielisee L eanpment, gonregled 19 a maghing dfeatasecien whichube
that is requpp@dsehmitciedl Hrds) Tt o aes: t

of each manu gctur_i ng | ot (r)fbslsem c%%@gﬁﬁl\?\aﬁ er)sbe{(%%ggielé sn%g@%rdgg%e
The i ndust manufidaying affweworke f The: i nachinea intenface car i genefally be part of an

scatteronetr t echni ques .t o .r, ce varjabilities in processed .
‘semi con_duc?%%/ groges 1%°“ﬁ?i (_ﬁ? gg é}ﬁte%ﬁ?]ﬁﬂ(#] Systemipipiates @ gagtrol script,
over com ngwhivh &n b&as soffwate rﬂ%ﬁ;&a?fahﬁﬁﬁa?icﬂiy P&fies {EQrcgaFt)ée)‘éat ded to

probl ems set forth above. DI SCL E OF I NVENTI"ON I'n one as
t he PgPesenexachtechmagHacturing presessi Theinput parameters thefi cuntrod e mamufiadtuting

to perfor . rd c ol . A processi run of .
sem condugP %’?g%l;%? &%@&%@Mﬁ%ﬁm &ittge fPYhior HEShes grecision
processed manfcntie tppocedsesi mereases, ABPrOVEE AnethidbdsO hredAdclell StodFsliie’ g“t
by anal yzing the acquired nmetrol ogy, ddata. A determnation iIs nma
whet her tthEFﬁﬁﬁsé%ﬁza merits nodification to the processing of

sem conduct or devices. A feedback nodification of the processing of
sem conductor devices is performed in response to the determ nation
that the error data nerits nodification to the processing of

sem conduct or devices. A feed forward nodification of the processing
of the sem conductor devices is perfornmed in response to the
determnation that the error data nerits 25 nodification to the
processi ng of sem conductor devices. |In another aspect of the present
i nvention, an apparatus is provided for using scatteronetry to
perform feedback and feed-forward control. The apparatus of the
present -i nvention conprises: a conputer system a manufacturing
nodel coupled with the conputer system the manufacturing nodel being
capabl e of generating and nodifying at |east one control input
parameter signal; a nmachine interface coupled with the nmanufacturing
nodel, 30 the machine interface being capabl e of receiving process
reci pes fromthe manufacturing nodel; a processing tool capable of
processi ng sem conduct or wafers and coupl ed wi th-the machi ne
interface, the first processing tool being capable of receiving at

| east one control input parameter signal fromthe machine interface;
a netrology tool coupled with the first processing tool and the
second processing tool, the netrol ogy tool being capable of acquiring
nmetrol ogy data; a netrol ogy data processing unit coupled with the
nmetrol ogy tool, the netrology data processing 35 unit being capable
of organi zing the acquired netrol ogy data; a feedback/feed-forward
controller coupled with the netrology tool and the conputer system
wherein the feedback/feed-forward controller is capable of generating

TT3182
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the machme mt ce being capable of receiving process recipes from the manufacturing model; a processing tool

capable of processing semiconductor wafers and coupled with-the machine interface, the first processing tool being
capable of receiving at least one control input parameter signal from the machine interface; a metrology tool
coupled with the first processing tool and the second processing tool, the metrology tool being capable of acquiring
metrology data; a metrology data processing unit coupled with the metrology tool, the metrology data processing

35 unit being capable of organizing the acquired metrology data; a feedback/feed-forward controller coupled with the
metrology tool and the computer system, wherein the feedback/feed-forward controller is capable of generating
feedback and feed-forward adjustment data and sending them to the computer system for modification of the
control system parameters.
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sent to the processing tools 110, 112 from a computer system 130 via machine interfaces 115, 117. In one
35  embodiment, the first and second machine interfaces 115, 117 are located outside the processing tools 110, 112. In
an alternative embodiment, the first and second machine interfaces 115, 117 are located within the processing tools
110, 112.
In one embodiment, the computer system 130 sends control input signals on a line 120 to the first and
second machine interfaces 115, 117. The computer system 130 employs a manufacturing model 140 to generate
40  the control input signals on the line 120. In one embodiment, the manufacturing model 140 contains a recipe that
determines a plurality of control input parameters that are sent on the line 120.
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In the context of a manufacturing process such as a stepper process, the control inputs on the line 120 that
are used to operate the processing tool 110 include an exposure dose signal. One of the primary features taught by
40 the present invention is a method of updating control input signals on the line 120 in response to an analysis of
external variables.
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40  a scattered component. The reflected component corresponds to the light component where the incident angle
equals the reflected angle. The scattered component corresponds to the light component where the incident angle
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One of the primary purposes of the deadband is to prevent excessive control actions, resulting from changes to
control input signals on the line 120, from causing a semiconductor manufacturing process to be inordinately
35.  jittery.

2o,

When a determination is made, as shown in block 520, that an error corresponding to a control input
signal is inside the deadband, that particular error is ignored, as described in block 530 of Figure 5. Therefore,
when the value of an error that corresponds to a control input signal is found to be in the predetermined deadband,
that particular error is not used to update its corresponding control input signal. In one embodiment, when the error

40  data is determined to be inside the deadband, no changes to the. control parameters are made based upon that
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convenient, more flexible, and less expensive than local drives. The APC platform allows for more sophisticated

types of control because it provides a significant amount of flexibility in writing the necessary software code.
Deployment of the conirol strategy taught by the present invention onto the APC framework could require
a number of software components. n addition to components within the APC framework, a computer script is
40  written for each of the semiconductor manufacturing tools involved in the control system. When a semiconductor
manufacturing tool in the control system is started in the semiconductor manufacturing fab, it generally calls upon
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Furthernore, scatteronmetry neasurenents can be used to neasure ion

i npl antation paraneters and adjust ion inplant dosage on subsequent
ion inplant processes. In one enbodi nent, the feedback adjustnents
are made by the conputer system 130 and the manufacturing nodel 140.
In addition to inplenmenting the principles taught by the present

i nvention for manufacturing of sem conductor wafers, the principles
taught by the present invention can be utilized in other areas of
manuf acturing. 30 The principles taught by the present invention can
be inplenmented in an Advanced Process Control (APC) framework. The
APC framework irs a preferred platformfromwhich to inplenent the
line-wi dth control strategy taught by the present invention. In sone
enbodi ments, the APC framework can be a factory-w de software

system ‘therefore, the control strategies taught by the present
invention can be applied to virtually any of the sem - conductor
manuf acturing tools on the factory floor. The APC framework al so
allows for renote access and 35 nonitoring -of the process
performance. Furthernore, by utilizing the APC framework, data
storage can be nore convenient, nore flexible, and |ess expensive
than | ocal drives. The APC platforn1allom5 for nore sophisticated
types of control because it provides a significant anount of
flexibility in witing the necessary software code. Deploynment of the
control strategy taught by the present invention onto the APC
framework could require a nunber of software conponents. In addition
to conmponents within the APC franework, a conputer script is 40
witten for each of the sem conductor manufacturing tools involved in
the control system Wen a sem conductor manufacturing tool in the
control systemis started in the sem conductor manufacturing fab, it
generally calls upon -7 WO 01/97279 PCTI US01115124 2 9 SEP 2003., a
script toinitiate the action that is. required by the process
controller, such as the line-width controller. The control nethods
are generally defined and perforned in these scripts. The devel opnent
of these scripts can conprise a significant portion of the

devel opnment of a control system The principles taught by the present
i nvention can be ’



i npl emented into other types of manufacturing frameworks. 5 The 23 SEP 2003
particul ar enbodi ments discl osed above are illustrative onl YR_egI%cérﬁéntPage
i nvention may be nodified and practiced in different but equival ent
manners apparent to those skilled in the art having the benefit of
the teachings herein. Furthernore, no limtations are intended to
the details of construction or design herein shown, other than as
described in tgg clainms below. It is therefore evident that the
particul ar e # s disclosed above may be altered or nodified
and all such variations are considered within the scope and spirit of
the invention. 10 Accordingly, the protection sought herein is as
set forth in the crnghodepmriisingy 9 SEP 2003 Repl acement Page
CLAIMS: 1. A net hogerf&an%r IS pRessg! R8I NN GerMicdNIRGSS Heties’ ¥d5PTon a
sem conduct or devices (105) on a sem conductor wafer; acquiring
met r ol ogy >dat sSemjcepdustar Wafgk ocessed seni conduct or devi ces (105); _
acquiring error data&;uﬂ%g@r%!o%é&ﬁ'ﬂaﬁ@rhgai&ﬁﬂ)@és%@elﬂfcgﬂ&hgg&vﬁ%t(?(?53,5a' d
acquiring error data conprising determning a neasurement différence
bet ween at | east t @esuirgrempodpta bf anglyrigg saidrpegoineioetralogyalfter saidradquiring
cal cul ati ng aqgj ' . m '

determ ni ng mhcyg?flggrfgg?l el%r {l)ér?érﬁlat a ?rgéﬁa%gén?%l& ?l?{ef:égﬁ gﬁ&%g aé z;?aét two
processi ng of Pogisns efoadisemisondyetei walsr {ntigBiculatingchdjmetnfeot datarfgr eath dfsaitt
one of a lbeedﬁgﬁg’ godification and a feed-forward nodification of

sai d processing P’sem’ conductor devices (105) based upon said 15
adj ust nent dat a i ndetempingsehdther said drretedaty menita modificatioa tto ﬁmd ;ﬂ-oc&ss(;myof
data nerits j i 00: i 4. processing of sem conductor devices
(105). 2. A m@?ﬂig@&%@&%@g}c%ﬁﬁhﬂgl aim1l, wherein acquiring netrol ogy
data fromsaid prpessied &cdeist oneudt rfeedback cmedificaliby ahdira lfmli-fqrward _
conprises acqui I#dg.: SCat ; - et as .clained in
a1 or ol Avsddeichi R Ll BREkie cfleRbiuerls 01N (16 B iyl 15
merits mddi fi edipstoentt dats di dregponee®s Faid) @tens'mﬂtionoﬁnducaidrercbe\dataemfeﬁkaS)
further conpri ' I e . hd analysis o

nmet r ol ogy (rjrgt zlil?b(a ﬁi&%tt%grt%ga%?#{éée?&gngs%f{s%ﬁg%?m; zf'? %ésls@bsﬁ'nsi de a deadband,;
and

2. A method as claimed in claim 1, wherein acquiring metrology data from said

processed semiconductor devices (105) further comprises acquiring scatterometry
20 data.

3. A method as claimed in claim 1 or claim 2, wherein determining whether said
error data merits modification to said processing of semiconductor devices (105)
further comprises:
25 acquiring error data from said analysis of metrology data;
determining if said' error data is inside a deadband; and
modifying at least one control input parameter based upon a determination that

said error data is not inside said deadband.



nodi fying at | east one control input paraneter based upon a I3 SEP 2003
determnation that said error data is not inside said deadbem%lacamentpage
SEP 2003 Repl acenent Page 4. A nethod as clained in claim1l ,
wherein perform ng a feedback nodification of said processing of

sem conduct or devices (105) further conprises nodifying exposure
dosages in a photolithography process 5 5. Anmethod as clained in

any one of clajms I, r{M,n on

of said pr ocesjsr ng o%l%shle})ﬁr%éﬁocﬁ{ duc o"?% [e“\?rlggs&( 10 e%ﬁppﬁdhmggéo%ﬁ@%g%s

nodi fyi ng t he wodificatierc iof eaid rprrmasseigccbf qgm@oedwtor @eviges (k) durtles cahpriiser d

in any one of clains wher ormng a feed- 10 forward

nodi fication o Oﬁgfnge’p?oglérgs%ga G0 fs?(g'?lgﬁ arﬁﬂ]%g it or devi ces (105)
further conprises rmdr fyr ng a deposr tion tine peri od to adjust one of

a spacer dth and a th.durin a_spacer .depasiti on
process a\r%"d an etcﬁs‘ 8‘8 sa§ °Waf“e£mn§‘fyh%'% (r%rs‘ﬁ‘?:'fngulr‘rté’d‘P eéﬁﬂ'ﬂ/pg'g

clains 1 to 6, feudbedkemldnﬁ&rtfoﬁrdﬂ sagl ﬁo«fe@ﬁﬁg ofl Serhiosndadter dewited i(105) lﬁmheﬂf
sai d processing of. salg senj.con or de ces (105) further conprises
maki ng adj ust nRAPEsE grogifyipgfhee HRLSIAPOFESi ng” an i on i npl ant

process. 8. An apparatus for perform ng a process control, the

appar atus conpyi sing a _conputer system 30 manuf act uri_n
model (140) coupl eg W‘f‘?fg)?‘a‘il PPp‘ii‘?’ é’Pg%{é‘T“é‘%r} here '?eﬂftmm“gafee
manuf act wi ng forded m()aaﬁeauobef B4gd pRP&ShE opéa;@@ﬂﬁcroaaucﬂﬁ daviéks f(ﬂﬁ?]h)ﬂh&g
at | east one control % paraneter si naI F upon a Irlg‘L|

i ntensi ty neasOMeHEsMmodiyng adeposition ime per ﬂﬁicff’la -'Bﬁs’“‘o Pl 2,spagarwigih andb o
waf er under nedidhfvagth dulng ohe ofla ERAGH dBRsiiBA Plotds ad(ad 4Rh pibdasy. coupl ed
wi th said manufacturing nodel (140), said machine interface (115,
117) being capabl e of receiving process recipes from said

manuf act uri ng TrodelA hddéY as (ﬁalﬂé&ﬁﬁﬁﬁ oigoftdaths { 10l6) whirkR) pesoRahs £ feof-
processi gg gt] conduct.or wafers (105), apd,. coupled with said rmachine
(11

interfac orwpidzpodificatign pf faid Pﬁ?f"‘d%!’é%g wig %esleﬂon%?o deviegs (0ppJurther; g
capabl e of rec®inpiisey mdki ' 0B adteth € l'an SibA NAlaht’ OM

ﬂfe@(gﬁstrﬁéi& €08 & ihplRittd
said machine p|r(rrctest-:-srface 117); 2 9 SEP 2003 Repl acenent Page

8. Anapparatus for performing a process control, the apparatus comprising:
20 a computer system (130); v
a manufacturing model (140) coupled with said computer system (130), said
manufacturing model (140) being capable of generating and modifying at least one
control input parameter signal based upon a light intensity measurement from at least
two portions of a semiconductor wafer under manufacture;
25 a machine interface (115, 117) coupled with said manufacturing model (140),
said machine interface (115, 117) being capable of receiving process recipes from
said manufacturing model (140);
, a processing tool (110, 112) capable of processing semiconductor wafers (105)
and coupled with said machine interface (115, 117), said first processing tool (110,
30 112) being capable of receiving at least one control input parameter signal from said

machine interface (115, 117);
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a nmetrol ogy tool (150) coupled with said first processing tool (J1%16EP 2003
112) and said second processing tool (110, 112), said rretroIK%yacgﬁ@ﬁtpage
(150) being capable of acquiring netrology data; a netrol ogy data
processing unit (145) coupled with said netrology tool (150), 5 said
nmetrol ogy data processing unit (145) being capabl e of organizing said
acquired netrology data; and a feedback/feed-forward controller

(160) coupled wt gglngg r : j

system (130), _V\he%éligt?lélsai .dslf(gge %g%ﬁé%léhd&%%\;aﬁg&é%ﬁ% fragﬂqg@ l{tl%yrlaélS) is
capabl e of géHesecendpropesaia® saok (HAd! 23 esaidf metrodassl teadj(UXD rheing cepble ofnd
sendi ng 10 tg&fmr gnﬁ%g giputer system (130) for nodification of

said control systém parameters. 9. An apparatus as clainmed in claim

8, wherein said rremetilegyyata poicessing 0dit (145)covgledwittesaghmeteniogy 2eHD§ L5015

10. An par af LSINQ . : f rform.ng a

proc essiaggg r S:Irllajé)l]“e ﬁggﬁiﬁg’ggﬁ%gg‘g%lgéﬁ ‘“ﬁjf leoo?oé& S g?ﬁgcsslgc?g%'f"g?

waf er, meansmetrelogy data anslcqui ri ng netrol ogy data from said processed

sem conductor 2 i 5); for gui.rin rror ~data
by anal yzi ng sai %g%dt??lrg%ﬁ‘( '#e%%gl%g@?’%ﬁg@ﬂ%“gﬁa g@hﬁ?‘? i °§S¥ g?OIdata
conpri si ng d€58)and shid gomputeragsiere (130}, wiibeinenid fesdbackitedeforvant coneeliek t WO
portions of j em.copduct or e a%f | cul.at.i j ust pent. data
For each of Caff SIS BRenEaRla S BEh5E ospan Btiumiefhl S eorias
said erlor dthem wesdid scompaief isgstdmt (I30) Ofor SAadificatic@C @8 Séaidg céiirol system

sem conduct Oéﬁggl?\{eiré:es (105); and nmeans (130) for performng at |east

ac

one of a fee nodi fication and a feed- forward nodification of
sai d processing of sem conductor devices (105) based upon said

adj ust nent taipre nse o said, deternm natign that said error
dajt ;Srreri tsdQBO Iﬁ%ﬁ?@?’% ;SaBr‘f}af"be%sllﬁicB"‘b?ogE%rg‘Fﬁlﬁ'gd?et'? i?fhélf@? &ra
devi ces ( 105scatterometer (240).

15

10.  An apparatus, comprising: ‘
means (110, 112) for performing a processing run of semiconductor devices
(105) on a semiconductor wafer;
means (150) for acquiring metrology data from said processed semiconductor
20 devices (105);
means (145) for acquiring error data by analyzing said acquired metrology
data, said acquiring error data comprising determining a measurement difference
between at least two portions of said semiconductor wafer and calculating adjustment
data for each of said portions;
25 means (160) for determining whether said error data merits modification to
said processing of semiconductor devices (105); and
means (130) for performing at least one of a feedback modification and a feed-
forward modification of said processing of semiconductor devices (105) based upon
said adjustment data in response to said determination that said error data merits

30 modification to said processing of semiconductor devices (105).
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