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30  manufacturing framework or a network of processmg modu es Each manufacturmg tool is generally connected

to an equipment interface. The equipment interface is connected to a machine interface to which a
manufacturing network is connected, thereby facilitating communications between the manufacturing tool and
the manufacturing framework. The machine interface can generally be part of an advanced process contro}
(APC) system. The APC system initiates a control script, which can be a software program that automatically
35  reirieves the data needed to execute a manufacturing process.

Figure 1 illustrates a typical semiconductor wafer 105. The wafer 105 typically includes a plurality of
individual semiconductor die 103 arranged in a grid 150. Photolithography steps are typically performed by a
stepper on approximately one to four die locations at a time, depending on the specific photomask employed.
Photolithography steps are generally performed to form a patterned layer of photoresist above one or more

40  process layers that are to be patterned. The patterned photoresist layer can be used as a mask during etching
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DISCLOSURE OF INVENTION
In one aspect of the present invention, a method is provided for performing feed-forward correction
35  during semiconductor wafer manufacturing. A first process on a semiconductor wafer is performed. Integrated
metrology data related to the first process of the semiconductor wafer is acquired. An integrated metrology
feed-forward process is performed based upon the integrated metrology data, the integrated metrology feed-
forward process comprising identifying at least one error on the semiconductor wafer based upon the integrated

metrology data related to the first process of the semiconductor wafer and performing an adjustment process to
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30  ofthe present invention;
Figure 8 illustrates a flowchart depiction of a method of acquiring integrated metrology data, as
indicated in Figure 7, in accordance with one illustrative embodiment of the present invention;
Figure 9 illustrates a flowchart depiction of a method of performing integrated metrology data transfer
and status update, as indicated in Figure 7, in accordance with illustrative one embodiment of the present
35  invention; and
Figure 10 illustrates a flowchart depiction of a method of performing an integrated metrology feed-
forward process, as indicated in Figure 7, in accordance with one illustrative embodiment of the present

invention.
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30 105, and the like. In one embodiment, integrated metrology data may include inline metrology data. In one
embodiment, inline metrology data includes metrology data acquired by a standalone metrology tool yielding
data associated with a particular processing operation. For example, inline metrology data may include data
relating to film thickness, line-width of certain formations on processed semiconductor wafers 105, overlay
measurements resulting from photolithography measurements, and the like. An integrated metrology tool,

35  which is described in greater detail below, may be used to acquire integrated metrology data. In one
embodiment, integrated metrology data includes inline metrology data that is acquired by a metrology tool
integrated into a processing tool, which is described in greater detail below.

Turning now to Figure 3, a system 300 capable of performing the methods taught by one embodiment
of the present invention, is illustrated. In one embodiment, a processing tool 410 comprises an integrated

40  metrology tool 310. In one embodiment, the integrated metrology tool 310 may be incorporated into the flow of
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In one embodiment, a plurality of semiconductor wafers 105 are transported in lots (e.g., stacked in cassettes) to

the processing tools 410.
In one embodiment, the computer system 430 sends control input signals, or manufacturing
35  parameters, on the line 423 to the first and second machine interfaces 415a, 415b. The computer system 430 is
capable of controlling processing operations. In one embodiment, the computer system 430 is a process
controller that is capable of performing various process control functions described in the present disclosure.
The computer system 430 is coupled to a computer storage unit 432 that may contain a plurality of software
programs and data sets. The computer system 430 may contain one or more processors (not shown) that are

40 capable of performing the operations described herein. The computer system 430 employs a manufacturing
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are designed to reduce the effects of errors discovered on the semiconductor wafers 105. The feed-forward data

is analyzed by the computer system 430, which then uses the manufacturing model 440 to modify control input

35  parameters that control the operation of the processing tools 410. In one embodiment, the metrology data

storage unit 330, the metrology data analysis unit 460, and/or the feed-forward unit 480 are sofiware or

firmware components of a computer system that can be standalone unit or that can be integrated into the
computer system 430,

Turning now to Figure 5, a more detailed block diagram illustration of an illustrative processing tool,

40 such as processing tool 410a is shown. In one embodiment, the processing tool 410a comprises an equipment
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sem condinatéral is deposited during the current process 610, feed-forward corrections can be made to downstream

process 630 in order to compensate for the excessive deposition of processing material. The compensation

made to a downstream process 630 may involve adjusting one or moreprocess variable of the downstream

35  process. For example, the compensation may include increasing the etch time to compensate for excessive
deposition of process material on a layer of the semiconductor wafer 105.

Turning now to Figure 7, a flowchart representation of a method in accordance with one embodiment

of the present invention is illustrated. A semiconductor wafer 105 is processed by the system 300 (block 710).

The process performed on the semiconductor wafer 105 may be any of a variety of processing operations

40  commonly performed in modern integrated circuit manufacturing facilities, e.g., a photolithography process, an
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The completion of the steps 111ustrated in Flgure 8 substantlally comple es the process of acquiring integrated

35  metrology data, as indicated in block 720, Figure 7.
Figure 9 is a flowchart representation of the method for performing an integrated metrology data

transfer and status update, as described in block 740 of Figure 7. As shown herein, once the system 300
acquires integrated metrology data, the system 300 informs the process tool control unit 530 that integrated

metrology data has been acquired (block 910). The process control unit 530 then communicates with the
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Once the system 300 selects an error that may be compensated for by a sﬁbsequent process, the system

35 300 selects a subsequent process that can reduce the effects of the selected error(s) (block 1030). For example,
the system 300 selects a subsequent etch process and modifies control input parameters that control the etch
process to reduce the effects of a line-width errors in a patterned layer of photoresist that occurred during a
previous photolithography process. Once the system 300 selects a subsequent process to reduce effects of a
previous error, the system 300 calculates modifications (compensation factors) for that particular process (block

40  1040). For example, calculated modifications are used to reduce the line width errors in a patterned layer of
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other than as described in the claims below. It is therefore evident that the particular embodiments disclosed

above may be altered or modified and all such variations are considered within the scope and spirit of the

35  invention. Accordingly, the protection sought herein is as set forth in the claims below.
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controls the operation of a subsequent etch process, result gﬁé _ %duced
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control strafdy§tmeatipieeessy the present invention. In sone enbodi nents, the
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per f or féhce. Toefed refaidFiest progessiaf said iSericopdICHIPWALPTLOBURSISRS ACGHITHISSt or age can
be nore conygpl, , 1 xpensi ve than | ocal drives.
The APC platform Idgf/\%smsﬁ1 rén%{reg*ageéhgggﬂ%@f?ggt ed types of control because
it provides a significant anount of flexibility in witing the necessary

sof tware codg. Deplo nt, pf the.contrqgl strategy taught. b e _present

i nvention ontd thgﬁ‘ﬁé@maﬂdéﬁéwa 1’(‘:8@}”&8’ Y”Eﬂ'ﬁ’inrp@%“ﬂ rmtsgragegfr{l%%gy
conponent's. Wik Fek-for RNk difRo &S RAME dompMstli N the APC framework, a conputer
script is witten for each of the semconductor manufacturing tools

invol véd in the ceeeivang »ofificetion offrempdetion of said first process on said semiconductor
wafer;

identifying said semiconductor wafer for metrology analysis; and
acquiring integrated metrology data of said identified semiconductor wafer

using said integrated metrology tool.




25 sem conductor manufacturing tool in the control systemis started in the
sem conduct or manufacturing fab, it generally calls upon aBSf{h@L wﬁ
initiate the action that is required by the process control Pet, g as the
overlay controller. The control nmethods are generally Beplacamaentimdge '
performed in these scripts. The devel opnent of these scripts can conprise
a significant portion of the devel opnent of a control system The '
principles taught by the present invention can be inplenented into other
types of manufacturing frameworks. 30 Thelparticul ar enbodi ments di scl osed
above are illustrative only, as the invention may be nodified and

cod in diff . ' led i
Phe art havi g 1 her Eanupsd agHbyem il ERARE) BORMYGRs | Ry i SRaP bl d 11
l'imtations aemidontigiciewlafepbdshe ugen sdidl nt€prate®@fistrbloey HA rélated @ssagdfiker ei n

shown, other than as described in the clains below. It is therefore
evi dent t hat Rregespefsaidsemigonsupionweantfurther somprsss: above may be alteréed or

nodified and all s Laktqns are consid d within the scope and spirit
of the 35 invent i%ﬁ’?aﬁ@é%ﬁ%f[ﬁggr édﬁe °8‘¥83t‘§@te‘?8r9f t?&mneﬁé%er?%i s as set
forth insthe tolefing® below. -10 0 1 JUN 2005 Replacenent page . 11 Wat is

clained: 1. A nethod, conprising: performng a first process on a
sem conduct or waf eletegmining thaparereersixists ingesponse3o adgtermination thatafrieastene

metrol ogy data related.to, said. first.process  of.said, sem cqnductor wafer
sai d integr atp%rqar%?r g‘ﬁ%ﬁ%@fﬁ‘ﬁ"‘%&ﬁ%ﬂ E\Cﬁ °§‘_é1f1%fa égc‘ﬁﬁ?‘?leei?‘@g‘ie_ﬁ%eﬂmn_ trol ogy
tool that is rhferdiclbRBcdbdsbd Gpsipdad BSRERRSH 89sa1d)ﬂtqgra%€cﬂhib{rblag¥ g
integrated nmetrol ogy data conprising receiving notification of conpletion

of said firstseigmsedsismingiangaiefioletaricag sai d seni conduct or wafer for
acquirifyg integrated netrology data; 10 performing an integrated netrol ogy
data feed-forward process based upon said integrated netrol ogy data, said

i ntegrated métrol by nietlesdl describuddn pladnels wheRIiperHrmihg and@fistchatit peocass theast
one error on said sem conductor wafer hased upon said integrated netrolog
data rel at ed 256°¥4RIo%ess & sed g said wates dgporpprasate & sqiskesror dprher .
perform ng apeagisst ment process to a second process to be perfornmed on
said wafer 15 {o conpensate for said error; and perform ng said second
process on sai d sédantifrogan esrovaf sid seaseshduptonwafer Yased Gipois s4i@ fikst provesss. 2.

The nethod described ip claiml, whegrein_acquiring integrated netrol ogy
dat a rel ated € C‘éléﬂ’ﬁlg T‘F?@W’Eﬁ%%ﬁagtoéfo@ﬁéj‘{?‘%ﬁ‘i%@ﬁb‘%&?@"gMﬁI@Id

conpri ses ac@bf;i ng nmetrol ogy data using an integrated netrology tool. 3.
The nethod described in claim2, wherein performng an integrated netrol ogy
dat a feed-forwar d mudifyngsa éomtrohimputparpméteeszlating to eidiecond prooessftiasatipon of

conpl eti on Ofmﬁ%b%péﬁsﬁﬁén Pa{c?o%;easnsd on said sem conduct or

performing said second process of said semiconductor wafer based upon said

20 modified control input parameter.

6. The method described in claim 5, wherein calculéting a compensation factor
for reducing an effect of said identified error further comprises calculating at least one
of a modified etch time, a modified chemical mechanical polishing time, and a

25 modified exposure dosage.

7. A method, comprising:
performing a first process on a semiconductor wafer using a processing tool;

acquiring integrated metrology data related to said first process of said

30 semiconductor wafer, said integrated metrology data comprising data acquired using a




waf er; identifying said sem conductor wafer for netrol ogy anal ysis; and
acquiring integrated netrology data of said identified sem %gﬂdm gﬂ if er
using said integrated netrology tool. 0 1 JUN 2005 Repl ace t 3 2 4.
The met hod described in claim1, wherein identifying at ?c%wn ror on
said sem conductor wafer based upon said integrated ,rre?ér)dg ogyé}ggFg rel ated
to said first process of said sem conductor wafer further conprises:
conparing said integrated netrology data to a predeterm ned range of 5

tol erance; determning that an error exislt3s in response to a determ nation
that at | east one paraneter relating to said integrated netrol ogy data i-s
outside said i : st - sakd i son
of said int eﬁ{ﬁg‘?}ﬁ%ﬁ% oéilﬂt%;fgtgd'?%thhgga?%s%?%é@gz(?o?ﬁ %g&?lggggqé@g%%gr ance.
10 5. The netmhaitlesdata deaprisingiee¢ining, notifieatdinrof pempletion ofsaahfidtprostssent
process to a secaqnd pr.ocess to be perforned on said wafer toQ. conpensate
for said error fur ID%W?%%Sal‘fmﬁ?ﬂq}ﬂ%W r based upem said jregrated

~sem conduct o, ' Ll.st process; 15 calculating a
conpensat i onl?éaﬁg{]&(gy&g%l%?dé ucshnggg ofghrséct of said identified error;

modi fyi fg a cont r ehlculating a pempersation faetor formedicingsami effestasfaaid ipemifieds based
upon said conpensation factor; and perform ng said second process of said
sem conduct of™™{&f er based upon said - 20 nodified control input parameter.

6. The net hod des dygﬂ, ' ' ' sation
factor for reduciqé\dg nge%]‘fogl(k:tt% l @ég%%%ﬁ?tg*e%gaﬁi?#gﬁégérc?g(?péﬁ%g@rggconpri ses
cal cul ati ng gerfomastorosaél wafer based dpdn exdd edraperisation, factoryand f i ed cheni cal
mechani cal polishing ti,re, and.,a 25 nodifjed, exposure dosage. 7. A nethod,
conpri sing: perfoP ﬂ@‘"&gﬁis?wdﬁfw&@d%}dsg“%w&m?b? PEON 374 ng a
processjong tﬂﬁidiﬁe&&ﬁ%rinﬂﬂtlfia%ﬁ&é@t ed netrol ogy data related to said first
process of said 30 sem conductor wafer, said integrated netrol ogy data
conprising data acquired using a 0 1 JUN 2005 Repl acenment page

8. The method described in claim 7, wherein identifying at least one error on said
semiconductor wafer based upon said integrated metrology data related to said first
process of said semiconductor wafer further comprises:
15 comparing said integrated metrology data to a predetermined range of

tolerance;

determining that an error exists in response to a determination that at least one
parameter relating to said integrated metrology data is outside said predetermined
range of tolerance based upon said comparison of said integrated metrology data to

20 said predetermine range of tolerance.

9. The method described in claim 7, wherein calculating a compensation factor
for reducing an effect of said identified error further comprises calculating at least one
of a modified etch time, a modified chemical mechanical polishing time, and a

25 modified exposure dosage.

10. A system, comprising:
a processing tool to process a semiconductor wafer;
an integrated metrology tool integrated with said processing tool, said

30 integrated metrology tool to acquire integrated metrology data; |




13 netrology tool that is integrated within said processing tool, acquiring
said integrated netrology data conprising receiving notification of ‘
conpl etion of said first process; identifying an error on s§ifJUN 2005

sem conduct or waf er based upon said integrated netrolo data related said
first process; 5 calculating a conpensation factor for %H@@?fﬁgn@ﬁgeffect '
of said identified error; nodifying a control input paraneter relating to a
second process to be perfornmed on said wafer based upon said conpensati on
factor; and perform ng a second process df4 said sem conduct or wafer based
upon said 10 nodified control input paraneter. 8. The nmethod described in
claim7, wherein i £ Y1 [ O . i 1.6 or

waf er based upon & }Fg&e{%g&egr élt@fe%xge?r%tﬂeg{) %’3‘&%85?g*“&@f@?gesg’gt‘g&g%aﬁg ?%%t
process of sabotrsitstite parfiered A1 inveataed mdfrbldeY fee Tofvas@ Sperdtions il ditediged ai d
integrated netrol ogy data to a predeterni ned range of tolerance,

det er m ni ng tmﬁéfol%gyféﬁd-&rwmgmatmqommge to a determ nation that at

I t t | at.i.ng.t i,d i t I data d tsid
s prodet ormned: r adSRUERE itif e e Bl RlaTEaEs B ER SRR of “sai 0
i ntegrat®d nmetmidoadictétanl infegradl meirélopy 858 tmpiLe aﬁagamfedhahg&ance- 9.

The nmet hod described in claim7, wherein calculating a conpensation factor
for reduci ng mgiroddgycool that is mitegratad mithin sadd processing tedlfeexquiringisaiddategrated

| cul ati t | east f. dified.etch ti.ne, a.nodjfi heni cal
mechant cal - polStSHveIgiE SRt oSk tin st B e o RRL s RS oy st em
conpri sing: an@idaARAhgchid ShichRIuRioR WRES for RGUIrnE MtbEhRH Niokigy dbh

integrated nmetrology tool integrated with sai'd processing tool, said 30
i ntegrated metrol ogy t déantifyingageireron saidspmicanductor wafeobgsedapen said0 1 JUN

2005 | ac 4 ss.controller operatively coupled to said

processRﬁj;g tg%@&%%%%&m%%g%%fﬁaﬁ&égpEOSCSﬁErPorm an i%t egrgt ed

et r ol ogy feed-forwar dcalpelatihg 8 8ompénsationfabOF fir@edudRisl @l Pyt dfaeid f or war d

operation conprising: acquiring integrated netrology data related to a

first procesdddfiligd €mogeni conduct or said integrated metrol ogy data

conpri sing data acqui I’%[%d]lﬁ- b . . I S, r ithin

sai d processing tool, acqui ?%g&gggg&%g{lg%%g‘%tg@dahng%é&&’mﬁ HoBls36/n!
performed on said wafer based upon said compensation factor;

15 performing a second process of said semiconductor wafer based upon
said modified control input parameter; |
-an integrated metrology data storage unit operatively coupled to said process
controller, said integrated metrology data storage unit to receive said integrated
metrology data; and
20 a feed-forward unit operatively coupled to said process controller and said
integrated metrology data storage unit, said feed-forward unit to perform said feed-

forward function in response to identifying at least one error relating to said process of

said semiconductor wafer.

25 11, The system of claim 10, further comprising:

a computer system operatively coupled with said feed-forward unit, said
computer system to perform at least one calculation of a compensation factor for
performing said feed-forward operation;

a manufacturing model operatively coupled with said computer system, said

30 manufacturing model to generate and modify at least one control input parameter

signal;




met rol ogy data conprising receiving notification of conpletion of said

first process and identifying said sem conductor wafer for %gui riy)%&g
integrated nmetrol ogy data identifying an error on said semc ug'! r fer

based upon said 10 integrated netrology data rel ated s®eghdch cess;
cal cul ating a conpensation factor for reducing an effect of Sg‘%h’(ﬁ%%mi fied

error; nodifying a control input paraneter relating.to a second process to
be perforned on said wafer based upon said conpensation factor; 15
perform ng a second process of said sem cphduct or wafer based upon said
nodi fied control input paraneter; an integrated netrol ogy data storage unit

operatively coupl eaq“{l&ﬁ&Qh&f%eo&géiiveg}g?%{pgeglV%hgstaf@ipgl&{f&ée ral'%leﬁ%qag%r gl ogy

data storage unit to recelve sai I nt

f eed- f or war d saidi gro@psingtdol,ahid xﬁﬁdﬂxﬁﬁdﬁﬁte&ﬁcé@éiﬁi% Qpable D6 reeiNigQIrb&dss ARtpes ai d
i ntegrated netrol ng data storage unit, said teed-forward unit to perform

sai d feed- fdromsa manutacwpng madekponse to identifying at |east one error

relating to said saj d sem conductor wafer. 25 11. The system of
CFaim 10, furt her “eireeithe oDl pie SRREGE Bl SRBRan Bt ies w ¢
sai d feddl- f oronacenttsliifiput padathetes STFRBI B6m SRR iR&TiRl gt | east one

cal cul ation of a conpensation-factor for performng said feed-forward

operation; a nanufaditegtieied maiwdegydpeliatagrasédwitlosad pdcessing teal; shid onput er

system said:. f ur.i model to neraj e and di fy, at | east one
control inp utmtggrra {agﬁgﬁee@%%yi taﬁlgtf) acguue Sj’ﬂ\ﬂ%@&gé ’Rﬁ‘ﬁ‘?q%yg&f’é% ?‘Y‘bsaﬁé'gm%”’g

machi ne i nt effteg@atedprdtals ©Quid iftehitdd me@d100y M éBmbE UMY Model and
sai d processing tool, said nmachine |n§erface bei'ng capabl e of receiving

process recipes fromsaid nanufacturing nodel; said processing tool to
proces em ggndu s ng.to, receive at |eas 5 one .control Jinput
par ametSl e¢ si ggal fGItrh grﬁl %%i‘??r‘&%?%@”%ﬂ?‘é‘r%@f@&h&%&e‘?Pﬁ°é‘8?e‘§F85g‘FP§H"8$ogy
tool i ntegr aneddifi¢ation dajadoiraodi€fing Bllcis® Ohe psramster inthRIGhALEELtHRlg b@J¥n t 0Ol
to acquire said integrated netrology data and sending said integrated
metrol ogy dafeSPeesedasydiferddgruard @paiatipnl ogy data storage unit. 10 12. The
system of claim 1ll, wherein said conputer systemis capable of generating
nodi fication data for nodifying at | east one paraneter in said

manuf act ur i nd3noddheisystem of claim 11, wherein said integrated metrology tool is located

15 within said processing tool.

14.  An apparatus, comprising:
means for performing a first process on a semiconductor wafer using a
processing tool;

20 means for acquiring integrated metrology data related to said first process of
said semiconductor wafer using an integrated metrology data tool said integrated
metrology data comprising data acquired using a metrology tool that is integrated
within said processing tool, acquiring said integrated metrology data comprising
receiving notification of completion of said first process and identifying said

25 semiconductor wafer for acquiring integrated metrology data;

means for identifying an error on said semiconductor wafer based upon said
integrated metrology data related said first process; |

means for calculating a compensation factor for reducing an effect of said
identified error;

30 means for modifying a control input parameter relating to a second process to

be performed on said wafer based upon said compensation factors; and




response to said feed-forward operation. 13. The system of claim 11,
wherein said integrated netrology tool is located 15 within QS)ﬁl

processing tool. 14. An apparatus, conprising: means for perf ITM 406 r st
process on a sem conductor wafer using a processing tool; 20 neans for
acquiring integrated netrology data related to said fir®RephicefRpfpfe Said
sem conduct or wafer using an integrated netrology data tool said Integrated
met rol ogy data conprising data acquired using a netrology tool that is .
integrated w thin said processing tool, Ifcquiring said integrated
metrol ogy data conprising receiving notification of conpletion of said

first process andndagfdrpétBmingiadedondiROSOHMIE Rinid¥licdtorl WifePBARLA 1 NY

i ntegrated netrol ng data, neans for identifying an error on said

sem conduct opaasad niysléfeed eoptral ipputpardmdteryr at ed netrol ogy data rel ated said
first process; neans for cal culating a conpensation factor for reducing an
effect of said identified error; 30 neans for nodifying a control input

paraneter reljgti ng"é&“ﬁ‘“&%9%‘@%‘%1%%?3{6@%&3%‘%2&%%@@%mﬂnﬁ’%@r based

upon sai d conpensation factors; enent page 16 means
for perform ndea esemitebbypa cmmpten perfaim axnethodromptisingwaf er based upon
said nodified contrql input, paraneter. 15. A conputer readabl e _program
storage device en®GdeuREafirstprecesyen & semicarductor svaffdising A PEQRCETING POk

conputer, perfor ”%c@hiﬂﬁ%Hﬁ%rat@&’ﬁ}&r.b&iﬁgg?mﬂ?[a{eartgkzﬁg fist B}orcé%s KQgess on a
sem conduct or waf er “usihg processi ool; “acquiring 1ntegrated
met r ol ogy datsemicehduoctat wafeswsing 4n inseprapedaesslogf todbsaid insspratedbmeticlogy waf er

usi ng an int ated .netrol ogy topl .said integrated petrol ogy ..data

corrp?i sing d °8E’Q&F‘P&d‘g %ﬁ\j‘f%iio‘fﬁé‘tgraomswog%mog thapts Intggra g&gﬂ%@ gd wi ¢ hi n
sai d 100pr OC pisefithgd @61, b Sdid fhtéphedd | '

conpri si ng rgcei Vi ngtg ng%(???%%ti on e(?étg%hngﬁggfggﬂggfc@gﬁghgﬁégﬁﬁ{pfocess and
i denti fyi ng ®etilicationiof comiplstion of seid Brst proressagd identifyingaitseatierhdoetor ol ogy
data; perforg n_inteaqr.ated trolo ata feed-forward process based
"upon said i%??%g %%cgﬁlrﬁ%tlﬁ%g‘@ 'H%Hoa\?g%g%ﬁ i ntegrated netrol ogy

feed-forward procgegoesiip ah fiteiated metidRBY idatal fBSH-RirwhidgRbce8dTbased fifén Qi Sai d
sem conduct o, waf er based upon said integrated netrology data related to
said first piesaiedsmetoloay dd integrated mesology fedl-foeward process comprisingst ment

processist o a;ReGRA AOEESSe {forth B b TEdu s wikedoasah fipon said integrated
metrology data related to said first process of said semiconductor wafer and
performing an adjustment process to a second process to be performed on said wafer
to compensate for said error; and

performing said second process on said semiconductor wafer based upon said

20 adjustment process.

16.  The computer readable program storage device encoded with instructions that,
when executed by a computer, performs the method described in claim 15, wherein
acquiring integrated metrology data related to said first process on said semiconductor

25 wafer comprises acquiring metrology data using an integrated metrology tool.

17. The computer readable program storage device encoded with instructions that,
when executed by a computer, performs the method described in claim 16, wherein
performing an integrated metrology data feed-forward process further comprises: -

30 receive notification of completion of said first process on said semiconductor

wafer;




to conpensate for said error; and perform ng said second process on said
sem conduct or wafer based upon said 20 adjustnent process. 16. The '
conput er readabl e program storage device encoded with instruc] iIOMNtwﬂ,
when executed by a conputer, perforns the nethod described in claiml5,
wherein acquiring integrated nmetrology data related ta ftﬁplacéh*leatoa@jeocess
on sai d sem conductor 25 wafer conprises acquiring netrol ogy data using an
integrated netrology tool. 17. The conputer readabl e program storage device
encoded with instructions that, when exebuted by a conmputer, performs the
met hod described in claim 16, wherein performng an integrated netrol ogy
data feed-forwar d igemiEAss sdid serRonGRAs WaBSfor ﬁ@trb%@?hﬂzﬂyﬁ@'fahﬁi cation of
conpletion of said first process on said sem conductor “~wafer; 0 1 JUN 2005
Repl acenent sage PBPqyiEBsiiegrated mesiolpgyalatacefisdidddentifind semicouductnstvadirogy

anal ysis; and . i.ring.integrate trology data of said identified

sem conduct oglswg%gl{rdlmﬁggﬁeélrggt?oc}ggyng)gg‘raat ed netrology tool. 5 18. The:
conput er readabl e program storage device encoded with instructions that,
when executed by a conputer, perforns the method described in claim15,
wher ei n 3 i derd$i f yiThg camppienssadahle peogram somgsalevics emiodethwith fstrugkignsithasas ed

upon said in trolo data related,tq ;sai 1rst. cess.of said
sem conduct oba%él% Sé?&fedfﬁyh%?om. %P?‘g 1S TGmE &F?"ngiﬁ\ cga‘frmé_e)a_&'ﬁfeérb
metrol ogy datidentifyifg BY 1082 RS Birétesh JaRT@ehiOdndubel RARPb&Sed 4BbEEL Riteidatbat an
error exists in response to a determ nation that at |east one paraneter

rel ating to deatiplogytdatn related tewaiddirsigyroctss af saéd samisondoctonivafep fiasthst er ni ned
range of tol %lqlgﬁgesbased upon sai d conparison of said integrated netrol ogy
data to 15 said predeterm ne range of tolerance. 19. The conputer readable

progran(st or age devnperigeidipiegtattdmietislopy @hiaq9s piddeferminehl dhgeecut ed by a
conputer, perforns the nethod described in claim18, wherein performng an

adj ust ment prYEBEEEt 0 a second process to be performed on said wafer 20 to

conpensat e for Saidgteg'hfnﬂ{& thidf &*E?far%?ﬁﬁ;ﬂé fé’sgbnée‘i’(?%%tfe%ﬂéiﬂc g it a{gt(ftéasp&esai d

sem conduct or waf er based upon sali rocess,

conpensat i on phmatetar rélating duail inggmedrhéesibgpdats i chitdidiedaid predetemiined ;

nodi fying a contr?I iggut pa({ aneter relating to, said second process based
upon range of tolerance based upon said comparison of said integrated metrology data to

15 said predetermine range of tolerance.

19.  The computer readable program storage device encoded with instructions that,
when executed by a computer, performs the method described in claim 18, wherein
performing an adjustment process to a second process to be performed on said wafer
20 to compensate for said error further comprises:
identifying an error on said semiconductor wafer based upon said first process;
calculating a compensation factor for reducing an effect of said identified
error;
modifying a control input parameter relating to said second process based upon
25 said compensation factor; and
performing said second process of said semiconductor wafer based upon said

modified control input parameter.

20.  The computer readable program storage device encoded with instructions that,
30 when executed by a computer, performs the method described in claim 19, wherein

calculating a compensation factor for reducing an effect of said identified error further




25 said compensation factor; and perform ng said second process of said
sem conduct or wafer based upon said nodified control input paraneter. 20.
The conputer readabl e program storage device encoded with i xtrw%i@% .
that, 30 when executed by a conputer, perforns the net hﬁd- Jc ed I'n

claim19, wherein calculating a conpensation factor for last Mgnbpags f ect
of said identified error further 0 1 JUN 2095 Repl acenent page 18
conprises calculating at | east one of a ified etch tirme, a nodified

chem cal nmechanical polishing tinme, and @ nodified exposure dosage. 21. An
apparatus, conprising: 5 a controller to performa first process on a

sem conduct orSOfrises Calewatingat lqagfang of e arpdified etlotimeamedified eheaticalo sai d
first proces i i u r, _using.an integrated netrol ogy

t ool wherei nsr{lﬁ%laﬁi%% goﬁlgmgg(ﬁ%fg%f%gl%{tgeglexpgsuf%@éﬁgeat ed into a processing
tool, acquiring said integrated netrol ogy data conprising receiving
notification of conpletion of said first process and identifying said

seni conduct or2110 whm appargps, semprisinglg i nt egrated nmetrol ogy data, identify at

| east ong error on said, sem condu r_waf er based on sajd int.egrated
net r ol ogy dat a re!aa?o&go{gr QRCHOR P LSt RGeS Wlug%%gcgéw}éﬁﬁﬁﬂ%%r waf er,
and perform &ﬁte@fﬂté&h@@ﬁbg;ﬁ?ﬁ& Bsted R éi@ﬁ{%gpggesg oPSAS Serhi€orRRiciof WakiyTed On

said wafer to conpensate said error. The apparatus of claim 21,

wher ei n sai d uUstngagrintegritedometodlogyytoobwherein the irdegrated wietrblogy toob isdotegsitedy

tool . into a processing tool, acquiring said integrated metrology data comprising receiving
notification of completion of said first process and identifying said semiconductor

10 wafer for acquiring integrated metrology data, identify at least one error on said
semiconductor wafer based upon said integrated metrology data related to said first
process of said semiconductor wafer, and perform an adjustment process to a second

process to be performed on said wafer to compensate for said error.

15 22.  The apparatus of claim 21, wherein said integrated metrology tool is located

within a processing tool.




