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15 BACKGROUND OF THE DISCLOSUR

1. Field of the Invention
The invention relates to a method or associated
apparatus for performing defect analysis in a semiconductor
20 wafer processing system. More particularly, the invention
relates to a method and apparatus the uses image analysis
to analyze semiconductor wafers to determine defect causes

and locations.

25 2. Description of the Background Art
Many techniques are used involving, e.g., optical

systems, electron microscopes, spatial signature analysis,
and energy dispersive x-ray microanalysis, to identify and
analyze defects on a semiconductor wafer. To identify

30 defects using the above defect analysis techniques, wafers
are intermittently selected from a lot of wafers that is
being processed, i1.e., one in every N wafers is selected.
The selected wafers are analyzed using one or more of the

above-identified analysis techniques (these techniques are



5 netrology tools to identify defects on the selected wafers. The source
of the defect is generally identified through trial and error, i.e.,

changes a%msﬁzi n the process paranmeters in an attenpbpésnSlohdni Nate the
defect in a wafer selected fromanother |lot. Sonme types of defects occur

for 10 well-known reasons. These defecfs are cataloged in a searchable
dat abase of defect data and i nages. An operator can conpare the test
resul ts to perfdenedtbyidoobasthat ane commendy ¥efewneash tohastest results to

defect s _CONhBLAGHob tddif 06 filad Uit tneb pfodRid hrlabeb Ol data

t he- dat abase may ntify the source t particular type of defect.
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def ect s § hatehaglogy odle tenydseiifpdéfecbs omfthre tdedectedbeafrrspr ocessed
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15 identify the source of that particular type of defect. The
operator can then takelcorrective action to eliminate the
defect. '
A relatively large amount of information relating to
wafer defects is necessary to provide an illustrative
20 sample of the varied and multiple defects that may occur to
any semiconductor wafer that is being processed through a
series of processes. Generally, a defect analysis system
~ using a large amount of stored data can provide more
effective defect comparisons than a defect analysis system
25 using a small amount of stored data. Even large volume
semiconductor processes will require a certain amount of
time until sufficient numbers of wafers have been processed
and analyzed to provide reliable defect source information.
Unfortunately, processing semiconductor waférs is very
30 expensive, and many companies or groups can only afford to
process a relatively small number of semiconductor'wafers
thfough any prescribed set of processes for testing

purposes.



The teachings of the present invention can be readily understood by
considering the follow ng detailed 10 description in conjunction with the
acconpanyi ngygls»eg39s, in which: FIG 1 shows one. enmbodi Rujuseinmef ect
source identifier arranged in accordance with the present invention; 15
FIG 2 shows a block diagramillustratingthe processes performed by the
defect source identifier of FIG 1;" FIG 3 shows an option screen to be
di-spl ayed on a di Thersiore i lfe ngeflecexiagr ride Yheepets for; a2eygian thathows a
portion of a f | 0. e Ny of t he

def ect sourceE?ge%??%é%iégifgﬁfﬂgz%hgggeﬁﬁgﬁ%%%% %P?IOH %? a configuration
screen to be dtsbh-agebh@yd%fem:f mrsgulnﬁoim torough Ghe ws\wf anot her
portion of a %&QL%&%&‘EA@&& %@fe@? 42D erilleS a&ggeg&ﬁlé‘e&?& gource
identifier; F OWS anot er portion of a déf umar screen to be
di spl ayed by widef ere¢asmeirwsrk.dentifier; FIG 8 shows a defect | mage screen
to be displayed by a defect source identifier; 30 FIG 9 shows a portion
of a defect cause selectlon screen to be dlsplayed by a defect source

i dentifier; l SORTET TON) 10 RAWINGH a defect cause sel ection
screen to be dISp| ed b a.defe ource identifi 2/ 2939

PCT/ | TSOL/ 31029 4‘?%? SAFTIAGR, @sss £ooas ‘Bveation,fon Bt SRAGLY by
def ect sourceuhdeﬁtatcfad:drby I-Hdisﬁ%rihgvxshanfolrmﬂngodeaaﬂedreen to be
displayed1 a defect soprce id %lfler 5 FIG_ 13 ¥efer search
screen toBe 813§8Fé9‘éﬁ°‘6ym C‘H’é'f‘é‘c? IeBUTEER %ﬁcFPE‘Panﬁ%? PERERs a

bl ock di agramiaf whierk di agram of the defect source identifier,

progr essi ng througp &he Ss éﬁg“%ne embodiment of a defect source

identifier arranged in accordance with the present
invention;
15 FIG. 2 shows a block diagram illustrating the
processes performed by the defect source identifier of FIG.
1; . .
FIG. 3 shows an option screen to be displayed on a
display of the defect source identifier;
20 FIG. 4 shows a portion of a configuration screen to be
displayed on a display of the defect source identifier;
FIG. 5 shows another portion of a configuration screen
to be displayed by a defect source identifier;
FIG. 6 shows another portion of a configuration screen
25 to be displayed by a defect source identifier;
' FIG. 7 shows another portion of a defect summary
screen to be displayed by a defect source identifier;
FIG. 8 shows a defect image screen to be displayed by
a defect source identifier;
30 FIG. 9 shows a portion of a defect cause selection
screen to be displayed by a defect source identifier;
FIG. 10 shows another portion of a defect cause
selection screen to be displayed by a defect source

identifierx;



shown in FIG. 3 to 13; 10 FIG 15 shows a defect detection nethod
performed by the defect source identifier shown in FIG 1; and FIG 16
shows a myld dambfyel client server architecture of one gepgshyaRes of defect
source i dent [ fl er. To facilitate understanding, identical reference 15
numer als have been used, where possibld, to designate identical elenents
that are common to the figures. DETAI LED DESCRI PTI ON One_enbodi ment of

def ect source i dBH#i flileshogs ascagm iFRGRNSFReFR G0 e HEPLa¥Rdi PY & def ect-s

in the wafegg %%%eed 2 g\@é,e.r processi ng system 102. The wafer
processi ng system 10 chgaes one or nore process cells 103. Each one of
the process cel IBlGs lé’owhpyarenl inage compane seereak dipp e fdippbe¥edes on .

wafers as c (C,\/D) physi cal vapor deposition
(PVD), el eg ro &e%tem ca 9Pat | ﬁ&ﬁ%}g , electrol ess deposition, other

known deposi ti orﬁ';ﬂod@es@swsoa wafer deaseh scréemdo ma)deepéeyetmar def ect

source | dengl &éfé % (él y Sﬁtlfﬁeé:.r ol ogy tools that analyze defects that
have occurréd Uarrng prlocessing within the wafer processing

system 102. Oerrm.n ]almhdwseatlslmﬁk tdiagdeneet klogk diagmam 6f ethe 100
transfers fer da or. ' waf er
defects towgef% éoqrgggﬁlﬁgﬁt%ﬁfgé r?%o%gé%%r&%ﬁ%%?&g %lt}%f t he

def ect sour ehoWiD [iP/FPAEA2 3PES/ LBOL/ 31029 5 identifier 100 corrpare waf er
| mages case or| S, of ef l ysis on
i& OWE 3 % ?éL d%%ggt18§d£égﬂgh ﬁg?

the waf&f, and/ trans sour ces and opera ona i ons
defects to the aefert mcunc:eesn.dgntsgdsitea:msbowntbnam@ diye regador Iocat ed at the

waf er processi ntg?% st B&‘ﬁ%g? el ou_.qu %fe.lélg@nééli‘}ee.tr .—&%3 ?ﬁe process

undesi red opera sta 65 one or
cell s as ewvfdeneashindisehecof defddic spafreesiddmttifhicare been pr.ocessed

within the proceﬁ%déafl .S 15?%8 %ﬁ@ssi%tgﬁnsgtatgengicéferejt%xghggess cells.

Waf ers that may
15 numerals have been used, where possible, to designate

identical elements that are common to the figures.

TAT DESCRIPTI
One embodiment of defect source identifier 100 is

20 shown in FIG. 1 that identifies defects in the wafers
processed by a wafer processing system 102. The wafer
processing system 102 includes one or more process cells
103. Each one of the process cells is configured to
perform such exemplary processes on wafers as chemical

25 vapor deposition (CVD), physical vapor deposition (PVD),
electro-chemical plating (ECP), electroless deposition,
other known deposition processes, or other known etching
processes. The defect source identifier 100 includes
metrology tools that analyze defects that have occurred in

30 wafers during processing within the wafer processing system
102. Certain embodiments of the defect source identifier
100 transfers wafer data, images, and/or information
relating to the wafer defects to a remote location for

analysis. Certain embodiments of the defect source



process cells include sem conductor wafers or some other formof substrate
upon which sequential process steps are performed. The enbodi ment of

def ect sour qRo b#Rd,i fier 100 shown 15 in FIG 1 includes gpabhfiinze
processi ng system 102, one or nore defect source-identifier clients 104,
one or nore defect source identifier ser§ers 106, and a network 110. The
waf er processing system 102 includesa transfer cell 120 (also known as a
factory interfidenrifiepl 9@l ¢caompagie Fefprotmages did sape3hiatonies Qﬁ ansfer

system 121 (aI r ISl t+RE

robot), and a ert grggé{:nger ace@fmgi)%&% %or};sllnstog?lf gge '% |ncI udes a
cassette | oad anddkrlkgansfexs niafegitogpurees DRy ope'lidwwaa?.' egout s | ock 4
123 stores on s I waf ers are nove
fromthe casg:é’t Fg?%égsv\@é heezg'fao%%%s ggﬁg?suﬁéyg%e[\ﬁhq% ob8t321.  The

nmet r ol ogy- el Iopb%étonclud&lsedmiﬁ cklhegyvafenlprdxfﬁ)sanhfg systemjit e Pimel test the
waf er characteyistics _and wa trol tQols | Jude

e.g., a. scanﬁeﬁécg ST ah é 185 g‘ggnﬁ?ﬁh@%ef d{r?d%%%'?f?@r%%ﬁ)

opti cal w?f er ofdehd¢bri tispestatoss s:yszbnm oB pﬂ?r@k;ﬁ iugﬁaputbeﬁa@ad:efshs,asor

any netrology taq ze ects_o rs, _ejpther in

conbi nati on OFVJ%SF %8153' ‘}gf]?ﬁgﬁ)fngggzwﬁﬁ“f%\é‘%ﬁ%%@f@ Lseﬁ prereasssy of
def ect sour ce wid®thi f:herpfd)d:ﬁﬁ el aareeshw tihe igtatesbedi twant of FIG 1

as defect ,gource |dent% i er vf ent% B, and C. The foll ow ng description
r ef er encedVt h@TQEPERL °F F may & ‘?Eg"olﬂrof"@gl’ﬁ%pﬁ%ésent ative

of all of thepdekess eemgetmdxame Befl cohdh &Y S .walied =0 0ke sbms Qi
identifier client 104 includes the }c"llent conputer 105 to control the
operation of BGER Of hEURAFERTS BORs ¥Righs Yl precers PheR iRl
process cell pek@drinadt he wafer processi ng system 102. The defect 10 source

i tifier server 106 i des the server conputer. 107. The client
Lgﬁgu{er 105 interg@Fseék éhm?ﬂ?fﬂ§r ect so&gée identifier 100 shown

15 in FIG. 1 includes a wafer processing system 102, one or
more defect source identifier clients 104, one or more
defect source.identifier servers 106, and a netWork 110.
The wafer processing system 102 includes a transfer cell
120 (also known és a factory interface), a plurality of

20 process cells 103, a wafer transfer system 121 (also
referred to as a wafer transport robot or gimply a robot),
and a factory interface 122. The factory interface 122
includes a cassette load lock 123 and a metrology cell 124.
The cassette load lock 123 stores ome or more wafer

25 cassettes. The individual wafers are moved from the
cassette 123 to the process cells 103 by the robot 121.
The metrology -cell 124 includes metrology tools 180 that
measure and test the wafer characteristics and wafer
defects. The metrology tools include, e.g., a scanning or

30 transmission scanning electron microscope, an optical wafer
defect inspection system, spatial signature analysis, or
any metrology tool used to analyze defects of wafers,

either in combination or individually.



conputer 107 via the network 110 to receive data stored in the server
conputer 107 that relates to present and 15 historical (i.e., case study)
defects ogg\phgis Processed by the wafer processing sypégidetRrne AS such,
the client  conputer 105 and the server conputer 107 interact with the
-metrology tools 180 of-the netrology ®l| 124 and a variety of databases
186 that store wafer defect case histories to 20 anal yze defect generation
in the wafer prokabiusdisyseéndefiest sprEcReidentifiry Glderbeslitht a -
communi cat i € afibd 1 A conput er
Qps 9@&%%@1 ng.;l@ teﬂ:b&ﬂﬁer&?@fuﬁé Poag gk SOUKEE

107. The networ 1y utilize the Internet,.an intranet, a wide area
net wor k ( WARRlenoifiery dtenksf B B ofand fet WwBhR. £ollqwings defgriPliaY t hat t he

network 110 Ldd S AL : y tiddez@d B¥e £9-, the

| nt er net suggﬁag%épéeft?leexpggﬁg?kup {c;end'tl?%gg' gHﬁfl\/L io%r extensi bl e Markup
Language5 ( Xkepreseftdtive pfesbhtof thee defegbneonrae gepdiiarguage utilized
over the Internet. XM, | r %a$ i Dt o4 _ | B, ater
accept ance Fgl?ﬂées1 nthf’ehrénétegegﬁegﬁglééegp %Eagﬁds%%%%rﬂegu??%%%he use of
a respecti vehelTalienndiomput b0DHvisecantardl the eperatdionc PEchetonput er

105. The client 104 and the.def ree. Ldeptlfieg. r | nt er act
to identi fy%%f‘é%' rc?r¥d°§re%§é§ e%‘%s%eﬁw@clig%d&iétgo?ﬁ%/\&’g‘%";g%‘ég B’é%'fo%ém/ 31029
7 waf ers andeplsviol® ispltiei wasetr pprdmessihgr syetentl02 .Th&heogefeett on of the

waf er prcessing system102 is_cont | rgd source
i dent i f A&r 8??5191? %_/L%Zi&lf%ﬁr Eéﬂ’%’ n{(fegnﬁglgﬁlégxh?gt%? éd%’%%%f%ggig‘}%%i dentifier
100, the 5 defrect source identifier client 104 receives solutions from the

defect source identifier . server. 10 T ' r Led to the
waf er processing ?/s‘f]é]rﬁnfofo'("gll“f%%?Iosatr}tig%g%géglo‘@:%r&len%&%%?om an
operator), abaiptber soutiianstheanetwstkl 110 tonrecéivenalakgerstokred i t he
waf er processin 10 system _Sinpce .t he i ljon of the client
conput er 10§ﬁ§nge¥'ﬁ%r s%ol"?élttefo#?gitgi‘aqid:%ﬂg‘rli:ggsggcﬁ ose%n;/i:n%%lleil ated, and
simlar 16! | pikteeiosT Oper.at cass stamdyle defects on wafers processed

by the wafer processing system 102. As such, the client

computer 105 and the server computer 107 interact with the
metrology tools 180 of the metrology cell 124 and a variety
of databases 186 that store wafer defect case histories to

20 analyze defect generation in the wafer processing system
102. The network 110 provides data communications between
the client computer 105 and the server computer 107. The
network 110 may utilize the Internet, an intranet, a wide
area network (WAN), or any other form of a network. It is

25 envisioned that the network 110 may utilize such computer
languages utilized by, e.g., the Intermet such as Hypertext
Markup Language (HTML) or eXtensible Markup Lanéuage (XML) .
HTML is presently the predominant markup language utilized
over the Internet. XML is a markup language that is

30 gaining greater acceptance in the Internet. The use of
HTML and/or XML requires the use of a respective HTML
and/or XML browser installed at each client computer 105,

The client 104 and the defect source identifier server

106 interact to identify defects on processed semiconductor



performed by either the client conputer 105 or the server 15 conputer 107.
In this disclosure the reference nunber of elenments in the client conputer
105 are app%ﬂglﬁ?wggth an .additional reference character "wwmshilaaesi M| ar
manner, the reference characters of the server conput er 107 are appended
with an additional reference character "b7. In 20 sections of t he
disclosure in which it is inportant to differentiate the elenents of the
cl.i ent conput wafees Tauldmpztdve'.del ermtdops tiee the veafeongefertd 07, Thee

suitable res ef gr “b | ggg: ' .
sections of t?\’g’%%%% %sé‘?e e| ﬁogessgn?hsgf g%? ?erren ro(_#ﬁﬁ%ie
cl.ient conput &y H)Fpant:a:xﬂ.aweiefeohpmﬂoe.rcéOidenamfperf olnenhelpﬁescriﬁnbed

om 1 ed. The FRERAIT hEeRbRptd R deReehe SEGREC ATHACEEASE, 1P, [Fhe

omtted The r Server conput ér
conpri se aSreﬁpéebtvsoum r:aiemtfdesschgemmno{ @Iéld)elvaé éﬁl)mi;ldzfﬂ)l:ﬁrom

menory 162a, 2b upport cir t 5a, 165h; /ou | nterface

(1710 1645 1856, aFHeE Rtiued SdentiE08e aedve 3% o Sl ibinrd e o®

server conput eppliéd ney ec&hb bﬁafEeShlpﬁﬁdeﬁﬁlr&g gemﬁwém purgeose(ecifatt er, a
kst at i t I t I 2[ 2939
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conputer, a diagiet &lseaomu@htralﬁthéoebe:ﬁatﬁom 6f OEREPwaBEr pdcedBinef her

known sw bI e t?Y'Ee of conputer. The CPU 160a, 160b performs the
pr ocessi n an(?yﬁ Phnetic 5 operations for the respective client conputer

105 and server cogphéer dRe. ﬁa:mryaﬁ&afuﬁsebomncéﬂdemdaruiqrarftccess
menory (RAM, read onl renovabl e storage, disk drive

st orage, that SRERREF Q'%ﬁgl"’?’dort}ﬁ T aPPERREE T 07 02 Re SCorfhRASELY

prograns, operaledsedPPesaAd or Simili e ndidRalt /e LS, opeFLfidHOC RIS ¢l pes
and configurations, and other %ﬁar aneters that control the defect source

i dent i fi cati oRer5PEREdsb¥n8iERET wER r Chi Fle SSTTRILSFS 10D GFerdls GteTvERch
bus 166a, 1566kiaphberchognt aanpuiar diQél@éui’é"etE@ri/@Eerence number of

elements in the client computer 105 are appended with an
additional reference character *a”. In a similar manner,
the reference characters of the server computer 107, are
appended with an additional reference character “b”. In
20 sections of the disclosure in which it is important to
differentiate the elements of the client computer 105 from
the elements of the server computer 107, the suitable
respective reference character “a” or “b” is provided. 1In
sections of the disclosure that either or both of an
25 element of the client computer 105 or a server computer 107
can perform the prescribed task, the appended letter
following the reference character may be omitted.
The respective client computer 105 and sexrver computer
107 comprise a respective central processing unit (CPU)
30 160a, 160b; a memory 1l62a, 162b; support circuits 165a,
165b; an input/output interface (I/0) 164a, 164b; and a bus
116a, 166b. The client computer 105 and the server computer
107 may each be fashioned as a general-purpose computer, a

workstation computer, a ©personal computer, a laptop



15 conputer 107, provides for digital information transm ssions between
respective CPU 160a, 160b; respective support circuits 165a, 165b;

respecti V@vdﬁﬁﬁ?&% 162a, 162b; and respective |/ O 164a, pdfidddsbke bus 166a,
166b in the client conputer 105 or the server conputer 107 also 20

connects respective 1/0 164a, 164b to &t her portions of the wafer
processi ng system 102. |1/0O 164a, 164b provides an interface to control the
transni ssi onempites:,gi & amicHPPraeesINT her WREATRERHXAL SR 3 cfBRITin the -

client conp 1}%_5 Qb Lhe 23 mePYLRIp 10 mildBedifdred 54b al so
provi des ang%ﬁ%r dc%n%'gé\ﬁégncéﬁ% erérrents of thpe cl ?né"nt goﬁ%ﬁteer 105
and/ or the ozermmyr aidvesutlerowk)7swikbhlief feypeht oporcompntess t HaFRY
processi ng em SHQB&; I rclydd S i APr LS WLt 1 Known
circuits thggééfe é‘géa i IT a (?E)nr?%ut gérﬂéi%o égéﬁe%s%?ocﬁlg, cacEe, pO:\LNEI‘

suppl i es5 obperatixmis i fber fEoe neispegtive sildlengs ecompwysmy 18Rd &Y board,
system devi ces and r cessories associated with the client conputer
105 and/ or Fﬁ’é"%‘ér‘i/"e‘“rp%tct%%p& zf 107. WD 02/ 29392 PCT/ US01/31029 9 To

col | ect defect |iTHerwahown, 1622, clé2nt ih0ludss raugidredacceshemeNOXWr e

oo o0, 28h, 10Tt "y Rl GBHPSCSALRRARAE! SRR, T ELT 01 SOv
cell 124 5 grivel ssorage,| whatophether bategl ywaherindafaadinakipacetore
P 0052107, B et L L OoGBRE R OCBpa ROSLEY | lblauper oeteo
col | ected byalfiés clvafdr pécess séaipss \antihcohfidsfatsiemssr at@6ovherthe |/ 0
e oS BEEh B S Sl B oSy
used to suppebteydr ands theosesses procthging| a'sgsnttetﬂOdpefé_neinBf epEa@qur ce
e e bRty el e oo S20ECR, O e
or 162b150 computer 107, provides for  digital information :
transmissions between respective CPU 160a, 160b; respective
support circuits 165a, 165b; respective memory 162a, 162b;
and respective I/O 164a, 164b. The bus 166a, 166b in the
client computer 105 or the server computer 107 also
20 connects respective I/O 164a, 164b to other portions of the
wafer processing system 102. ,
I/O 1l64a, 164b provides an interface to control the
transmissions of digital informatioﬁ between each of the
elements in the client computer 105 and/or the  server
25 computer 107. I/O 164a, 164b also provides an interface
between the elements of the client computer 105 and/or the
server computef 107 and different portions of the wafer
processing system 102. Support circuits 165a, 165b
comprise well-known circuits that are used in a computer '
30 such as clocks, cache, power supplies, other user interface
circuits, such as a display and keyboard, system devices,
and other accessories associated with the client computer

105 and/or the server computer 107. .



run respectively on the client conputer 105 and the server conputer 107.
The defect.source identifier 100 autonmatically derives the source of a

defect and gd Rdo3980 di spl ays the possible causes with m Ridiadsol)s@se
intervention and/or automatically renedies the process situation in the

waf er processing system 102 that lead to $he defect. Due to the automation
of certain enbodi nents of defect source identifier 100 (and the lfroduction

of- possi bl e sol utiBRs §¥1ertcefeBPAT dFRATARIORe! chitthciGld eRtst b+ cals
defect case  iJf0508t £8MNdne THE ee?ntat§8!!6§§g L&Y ixfgioetyi tRPn M €E GRSEer

probl em solving Cycle tinme, sinplifies thedefect source identifying
process, and P¥ocsvaingdcpyreten dd3.i Theanebroleme hosdy. thab e RRIfRQXm

source 1 dent i GetflaBeREidi U’ Bleafer "l K rRR8IogpPELLAON 1 hal
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15 defect source identification software program 182, 184,
portions of which are stored in the memory 162a or 162b to
run respectively on the client computer 105 and the server
computer 107. The defect. source identifier 100
automatically derives the source of a defect and either

20 displays the possible causes with minimal user intervention
and/or automatically remedies the process situation in the
wafer processing system 102 that lead to the defect. Due
to the automation of certain embodiments of defect source
identifier 100 (and the production of posgible solutions to

25 certain defects by referencing historical defect case
information). The defect source identifier 100 reduces
problem solving cycle time, simplifies the defect source
identifying process, and improves defect identification
accuracy.

30 The defect source identifier 100 may be organized as a
network-based application that generates an executive
summary screen that is typically subdivided into a
plurality of graphical user interface screen. In one

embodiment, the graphical user interface screen displays



m croscope processes. FIG 2 shows one enbodi nent of the 20 interrel ated
processes utilized by the defect source identifier 100. The varied

processesvﬁl@,ﬁ%gd-i n the enbodinent of the defect soupepuidBiefi er 100
shown in .2 conprise a defect source identifier process 200, an

(optical) wafer defect inspection procts 204, a scanning 25 el ectron
m croscope process 206, a defect managenent database process 208, a
manuf act ur i A§S ekeerianes) andpdetect surees2ab the defagk HOUEHerati onal | y

and/ or strughdhgl £Ver AN 464, | Nk 2sdirst hECEREARAGVIUERGEEEI Ng execution
dat abase process and/or a routing workstation nmanufacturi ng 30 execution
e

dat abase prédentifier qiient 384rean tduwt ipterackarwidds&hsr gefest214, a
def ect knovwgggafe@é %%a%oaes%e ﬁe@f | §8ut-k efdft 119 edS o1 88f ect
rary)- now edge

know edge |1 a custoner at abase process 218, and a tool
ref erencé dababepwlareddes exeoutive samesy RABOPRdgENNBNOZNSY392

PCT/ USQ1/ 3125‘?&%%;%3%8%2?: Surckd 19b0EeEi defard depowkedge information

whi | e the custoner ase process 218 stores customer
know edge i ebnEigireh asTise siendcalinewiystgn containgg ilon thaddefectust oner

know edge i nf t] lrﬁgg f r

I nformati ong°$%gg :ir'ée%h er s%ohﬁggé?%q{g#%gugﬁgd?éﬁﬁ gﬁlngéﬂﬂlEg?]d FIG 2.
Though t he netwotlribessid itheudeflecth stuwcei bhdentbiien @erveg010004, 206,

208, 21 2 2 an 2Q. it i j Shan t Is . t hese
processgg 'rrég‘éb%e i%t?%is‘%ﬂn%%«?ﬁ&ﬁié?%‘g%\fo? \%arggfé arsdware, 193? gﬁgjé%gs,

metrol ogy depepdentargeid/ on thy desimdd orevapbormnd perforvanted to
performthe function. qf. p e fer defect inspection process
204 and the® ?53%%?’519 eJIéeJc]%rfo{r-iR% %?%ts%‘gg‘é’wpr ocess. 206 are characterized 15
as netrology tools (180 in FIG 1).. The netrology tools may further

Cranom s oNCEPEE. PRRFIN AFSREERLEH Cp @Rtk AR IS | oo

anal yzens, etc. Nifferdntpembodimepts ol thef defdet eaurass identdAienui pnent

may be 100 receive data, text, images, defect case histories, etc.
from one or more of a wide variety of databases, optical
wafer inspection processes, and/or scanning electron

.. microscope processes. FIG. 2 shows one embodiment of the

200 interrelated processes utilized by the defect source
identifier 100. The varied processes included in the
embodiment of the defect source identifier 100 shown in
FIG. 2 comprise a defect source identifier process 200, an
(optical) wafer defect inspection proceegs 204, a scanning

25 electron microscope process 206, a defect management
database process 208, a manufacturing execution database
process 210 (that may be operationally and/or structurally
subdivided into a distinct FAB manufacturing execution
database process and/or a routing workstation manufacturing

30 execution database process), a defect source identifier
database process 214, a defect knowledge database process
216 (also referred to as a defect knowledge library), a
customer knowledge database process 218, and a tool

reference database process 220. The defect knowledge



20 utilized by the defect source identifier 100 in a simlar rmanner as
descri bed. KLA-TENCOR(r) of San Jose, CAis a producer of optical wafer
def ect inspgeh hHdsqui prent such as shown at 204 and/ or ZQGygshiisosief ect

i mages fromthe wafer defect inspection process 204 and/or the scanning 25
el ectron mcroscope process 206 outputs détect information in the form of,
e.g., a KLAfile or KLA resource files (KLARF). The wafer defect

i nspecti on pr detabag® prages=mids stetestdeéfagtedrowhefgeoinformation a KLA
file that can | L i , ISP o} e ated at
30 the def ectwgga?g%ﬂél d‘éﬁ%ﬂé@r i%%g%?gé.{o Cﬁﬂ%eb%éggg% zgéuéri%écle%glentifier
server 106. Tkesteher kiefwedgenspEormanionps odhes defedtickaowleddsh resol ution

200,21, iS04 MR e R

m croscope prQOCeSs s use t ace or's ace of the
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automatical ly_cl gssif. e eneral. _defect 't S as 5.-de e
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][ﬁ f:r ost(::(r)]pte pr mhee.thﬂﬁelz gﬂengr a‘tpit@cedef'em dﬁsabemt Hesch:?ﬁergﬂ?d:@tse;s a "KLA
ile" at can.he a : ored, [ aye e, defect source

i dentifier se2\9§r ig ! O%/()qu'hg%éf giS’sgﬁ?tezsleHde\éﬂ%T ?élo' 16 tFient 104. An

enbodi ment of ehfrésiiehed ttifieatadanbhés esf Ahemrt pro@ésseg| make b di spl ay

to view defect_ i es.referenc b the KLA file roduced b uch

net r ol ogy%oo%@sggg‘??\% SR S‘%&‘f"@%?’ i ﬁ%’bcgﬁ]ﬁedn dﬁi@@@??%o‘ﬂe@/"f‘f@’ scanni ng

el ectron 15 peguépfer®f.arddyore@ngdsittibDd ddidotehect asodeseribetenio fier

100 al |l ows waf er se histories to be displayed on a display of the

def ect cf’;\
def ect sour cePEUERATTiFRS TGEIon PE4tha PTORER® from a current defect may be

di spl ayed on the dire®lwycdesdcdircthenbpe@eicd provase 2040ind 26hglef ect
(reference ima or conpari son oses. The defect source identifier

e) f urp
system 100 cr égﬁﬁgl%%dejcﬁ%ﬁﬂ%glé&ﬁﬁ?%? REAFSSPa gl 6r BreeSRAr IRl iastat wil |
visual l'y i1pdi ggt Retrology tools (180 in FIG. 1). The metrology tools

may further comprise a variety of processes such as wafer
defect analyzers, transmission electron microscope, spatial
gignature analysis, ion beam analyzers, etc.. Other types
of optical wafer defect inspection equipment may be

20 utilized by the defect source identifier 100 in a similar
manner as described. KLA-TENCOR® of San Jose, CA is a
producer of optical wafer defect inspection equipment such
as shown at 204 and/or 206. The defect images from the
wafer defect inspection process 204 and/or the scanning

25 electron microscope process 206 outputs detect information
in the form of, e.g., a KuA file or KLA resource files
(KLARF). The wafer defect inspection process 204 generates
defect inspection information as a KLA file that can be
utilized in, stored by, or displayed to users located at

30 the defect source identifier client 104 or the defect
source identifier server 106. The wafer defect inspection

process produces a high resolution image of the wafer.



the location of defects on the wafer. The defect managenent dat abase

process 208 stores and 25 accesses defect images, data, and information.
Such i mag&Sedaha, and other recently collected infornpéheshRTde P€

utilized during repetitive wafer defect analysis of one or nore wafers.
Such repetitive wafer defect analysis ¥y be utilized to provide defect
repeater information (e.g., 30 where a simlar defect occurs at the sane
| ocation of subBksjRIRNDINgc 83SeErom M CI LSRR JBHRFeFHAndfi BEeEwhere a

simlar defegt;fgsedioty £5de | Or Eulidlidrake! 882EhOWd by aNghaer wafer).
The dat a, i?rggjés, oépotlﬁg%a&n?o?rrpt'i on WO 02/e29392 PCT/ USO1/ 31029 13 may
al so provi dembbdinent jqff dheasraning &lechror PLEroserRe RIESCEF a def ect
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manuf act 8ir i- dgfects AT idtntified y dihes mizroscope} udite £MPORKSIREAM r)
manuf act uri cut ] gy d Mount ai n
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utilized duri ng}é%%\g' nsetnufe?ct gg_,i Egsréia(r%éeﬁﬁsfgéﬁ?s?g?ec‘% heasagnuf act uring

executi on dat'd proc°s fcont al nfor mat i on about whi ch
processes hadenbiEienmpprved 1L06cax thevsfeflectr soafee idsmtiSdel | ot routing

i nfor rragéon 'gs u e{g\%l in determ ning those processes (or series of
processed) T5'tHat"Waters having defects have undergone. The nanuf acturing
executi on dat abome ¢mlomtisen?]6fntlye defepti sohude ddemttifigreriienterface and

210"t hor or 0P8 Torrut T ¥ SHepkay EF A F shreBE Bhaget AeaRhERAR 00 1000
condi tion uskd kiatiilew qresinced| by sih mtrpiiogystsoceb&:raa'{v&herwaﬂ“dme
i or mat | onASSRRE {heRees FopeBeanesd FECRY PR bOMInLE HectBTH (1,
that is18se@rotessecrod he Oneciepbofibmentr axfeshiendefech smimre  The cont ext
identifier 100 allows wafer defect case histories to be
displayed on a display of the defect source identifier
client 104. An image from a current defect may be
displayed on the display beside the image of a case study
20 defect (reference image) for comparison purposes. The
defect source identifier system 100 creates and displays a
wafer map image for each wafer that will visually indicate
the location of defects on the wafer.
The defect management database process 208 stores and
25 accesses defect images, data, and information. Such
images, data, and other recently.collected information may
be utilized during repetitive wafer defect analysis of one
or more wafers. Such repetitive wafer defect analysis may
be utilized to provide defect repeater information (e.g.,
30 where a similar defect occurs at the same location of
subsequent processed wafers) and adder information (where a
similar defect has not occurred in a gimilar location in

another wafer). The data,'images, or other information



25 information can be used to uniquely identify the process that is going
to occur in arecipe in a specific process cell, and includes such

i nf or mati on 3§ adRbkenuber, entity, product, route etc.

nmanagenment system produces:a’ "reci pe" based 30 on the nessage pr ovi ded by
t he manuf acturing execution database prd8ess 210. The recipe is
essentially the process instructions, such as the pressure, tenperature,
gas flow, et oayf sisohpropidel ghustert H;afo:sm@tpiorrrhevthm&tzwlmg WO

02/ 29392 PCT/ gﬁg{éﬁ&gg £14 @é&%s%cghgpal@ﬁﬁt% E,lf ornmed by the
respective processing P00 n accordance w he“setup and the recipe.
Sone data col |l ecti Ghei ée@eq:tﬁ csaventehidehbi fibde rorguresse 200ngs syoupiedl @2 such
as reports on e | QQQ? mation is
sent to the rr\gr%u Pg?‘?%‘ghé uel%%r‘fgg g%%se pérj cesssflgiandrgﬁ)‘%ored,
e.g., in asl oten@ndlmanttqf rt@:mﬂadtnrtihg executiorOdataibedi peotess 2ll0e
defect source.,id |f|er onfl ured t.o allowtransfer of
data between the ifé gugt 2“('5’ g,([f: %%Uétslsonzfé’ 5% a def ect

know edge dat aas€aptased b ?l@mmm@%ﬁrm&a&ﬁmaﬁe chlle. ismesed to
make this transfer). The defect know _edge database process 216 is typically

stored in t he HERSRFLUEIRT pxequtios, dakabase RRqCeRsy 21Phds 3

know edge dat %%&Ec&f:%ﬁsﬁhgéﬁzé‘ﬁt%% £RS er 1w Li¥ut esd B Ehe i for I1TRGES,
and i nfor rrat i on obtained froma variety of sources, e.g., defect source

i dent i fi erllOc| pgdddzedoduring the memafarhuwi e gRranasshasaspreeesE®lg | s
typically stongeyirlctie: i ke QBtLBEs&'ﬁfcfEes%o%ﬂESingor&ﬂﬁ fhe

custonmer know edge databaSe process 218 stores accesses case nhl stories
defect data, iimdgematiem ab@#*bwﬂ@{qhoaregew%dl%rhe@nsanghedda@@tchsource

|dentifier cljgal 3)94W%Jfér aqHSEr didh Eﬁgﬁf%%%é;%ﬁaﬁgtﬁﬁeﬁ udtiopl edge

dat abase process 216 and the custoner ase process 218, it
wi || be inpor tizindetermining sthose processes divnneyries pfhpracesres) i ent 104

and the sqsverylQ6yafers having defects have undergone.

The manufacturing execution database process 210 may

also include an equipment interface and a recipe management
system. The manufacturing execution database process 210
therefore contains considerable information about each

20 process and condition used by the process cells 103 to
process each wafer. The manufacturing execution database
process 210 thus forms "context information" and forms a
message to send to a recipe management system that is used
to set the recipe for processing each wafer. The context

25 information can be used to uniquely identify the process
that is going to occur in a recipe in a specific process
cell, and includes such information as lot number, entity,
product, route, etec.

The recipe management system produces a "recipe" based

30 on the message provided by the manufacturing execution
database process 210. The recipe is essentially the process
instructions, such as the pressure, temperature, gas flow,

etc. for that product in that step. The manufacturing



during a defect case history search. In one enbodi nent of defect source
Identifier 100, if any one specific custoner know edge database process
218 30 syhp r%ﬁnone speci fic defect know edge databased?ﬁggﬁ $16, at

| east sone 0O e contents handl ed by the customer kno e database
process 218 (defect data, inmages, and 14 nformation) will be allowed to be
accessed by the defect know edge database process 216. WO 02/29392

PCT/ USOL/ 31B29ceas shrpscaivedthemtperfarmedaby e strapmssdivRent s of def ect

sour ce | denbiLl 4o 400 widh! LECR0BoRBHNANA LT 085 A2 ankBinet at i ncl udes

i mage processing an analysis technol ogy. aut omat ed defect source
i dentifier reoiperdaredatar cehleddiontis E@E@‘Pm?@; th theewaBeEr processing.
system 102 w mC € S Hed £nenf Or mati on. The
defect kno égeé’é g%prgéﬁeséﬁ%ggggﬁﬁbgtgu@?g&mr I?ngwl edge dat abase

process 218pr:oopms:atga haganaceuﬂtdateé:dwi Fhisi tnfornstdeom dsusenti®d or nat i on.

10 Infornat n for bo , : g%&&p LOSE§S 216 and the
cust oner &Fe@%ﬁpééééﬁéggg gg%ggggﬁg%%kgﬂg§%§&£s oregaln el ther nmenory
162a and/orsneﬂedy daph. Iheadbé@athGQWstldewmrdlun'UhgtmbngYprocess 214
stores and accesgses dat o] f . o each
def ect source, 8"1“? s?man 15‘%*‘ d%:%%ﬁ‘ss' %&ggée cip?oeé%lglggg %r?%{% ve
actions, thavocis denficuired to ahlqwed:lramslﬁeai of gt ecweenstbeed. The
def ect urce dentlfler at a 214 n |n S R a fromthe KLA
files pi@dugg Bt HEJs gSIQa %% sBs l?ﬁgggc |ongg%ocess 204 and
t he scannlngnGWEedgenﬂauabaeecppecgssuzaﬁs(aoelaéﬁnpnhasamefgvance i dentifier
dat abase 214.al sp cont I,Ns | e the inspection image files.
Certain enbga?ﬁeh?su%? tq‘?ema'g?e% gsg"‘tri':‘félg%%%52nt|f|er 25 clients 104 may
utilize historicThefdetectakapwledge dadabasehproced 2kt iientypbeatilpy bot h
Lhe customey [olgrflthe GhBRGS Ll U he?b8rfls! Qmhdter1265¢" How edge

15 defect knowledge database process 216 stores case history

defect data, images, and information obtained from a
variety of sources, a.g., defect source identifier clients
104. The customér knowledge database process 218 is
typicallf stored in the memory 162a of the client computer
20 105. The customer knowledge.database process 218 stores
and accesses case histories defect data, images, and
information obtained from a single defect source identifier
ciient 104. If a user has access to both the defect .
knowledge database process 216 and the customer knowledge
25 database process 218, it will be important for the user to
access databases in both the client 104 and the server 106
during a defect case history search.
In one embodiment of defect source identifier 100, if
any one specific customer knoiwledge database process 218
30 supports one specific defect knowledge database process
216, at least some of the contents handled by the customer
knowledge database process 218 (defect data, images, and
information) will be allowed to be accessed by the defect

knowledge database process 216.



process 216. The defect know edge database process 216 stores and accesses
| mges, data, or other information 30 relating to the historical defect

cases of th source identifier 100. The images, dakdpshiaifoner
-infor matioﬁ’dlj“r?;2 'ﬁ% def ect know edge dat abase process 216 |bs preferably

conpil ed by interaction, over tinme, withl&a WO 02/29392 PCTI USC1/ 31029 16
plurality of individual defect source identifier clients 104. Each defect
source identifier ahe embdditentyofiethe preutamztedy embdéinentstof slefaeE or

group. The custoner 5.knaw.ed af roc Y t §,041 MAQES,
or other inf3PHEYT o’hd?rré}ll\gﬁeﬁgﬁf) g ?ﬁgffd%?;éc Sg%?ga % %rﬂgééi‘grg}#calegr
def ect sour cethdentndiwleslimant phdcedding amgbdatahsngbyshe of dat a,

i mages, or other.infornmation contai | rii .

know edge dat Sﬁgﬁ%‘?%‘esﬁﬁgugam#g%e %%cat{l#g\%ﬁ’g%gga Ar A %I%Iéol%cess 216,
thF great e t hetches anitrEnthdetiect of obecwtxing imnthe defertprdeaabirei r

sol utions) that can be sujitabl nal yzed d/.or, conpared. Far, exanple, the
historical deP¥EFE™ %Y PﬁéﬁgP’f‘F#e‘mﬁgﬁc&ﬁd ?8%?8{5 ?Ia%%?(%lloé}' clients
104 that are hAfdbmLOIBANI aMel dafabt Nkhdiel etkie databrsecpioesds falm amdr ver
106 . may be stored as .data in tae g]éarmry 162b of,Akhe defect .source

identifier sePvEPSHPRET GHQYIEEE,FACHRRRR (PRUFSE 2LRJEAPPRFRT® 19 ent s 104

may access thgedakdlatdBgiaftordcalobiBeéct NdSUTER iiafoematabned i n the defect
know edge_ 20 dat abase, process 216. Ow&}agnbogeisnrre t of ghe glef ect source
heotrieced8q FR

i denti fi er0108nEFermREiRR Afeddots & 78 BRFRORER P4 at i on

stored by theadef 864 nOWaABhedakabRtedds Clftbadbbp2bbysisf 218 heaye kst onmer
know edge dat abase _process 216 of that 25 pa;ticul ar defect source

identifier clPEREESUHDREhGH@eMIEY oL 628 Ry PTRELLEE8Ppr ocess 216 of

the defect source phdemdiddielacu@brel déhbiridr iR abuEEOPRECkEOVEBIIge
dat abase process 218 of a particul ar defect source identification client

104 supports ekergefard agrmsesgdalia: aebaking fethe sources of
15 defects. For each defect source, a list of defect

solutions (e.g., possible corrective actions, that can be
taken to correct certain defects) is stored.
The defect source identifier database 214 contains
specific data from the KDLA files produced by the optical
20 wafer defect inspection process 204 and the scanning
electron microscope process 206. The defect source
identifier database 214 also contains file references to
the inspection image files.
Certain embodiments of the defect source identifier
25 clients 104 may utilize historic defect data, images or
other information stored by both the customer reference
database process 218 and/or the defect knowledge database
process 216. The defect knowledge database process 216
stores and accesses images, data, or other information
30 relating to the historical defect cases of the defect
gource identifier 100. The images, data, or other
-information in the defect knowledge database process 216 is

preferably compiled by interaction, over time, with a



30 216, then the individual custoner know edge dat abase process 218

provi des access to the historical defect cases in the defect source
identifiernyghiid, Therefore, the defect source |dent|'§,b.§,iJ kgt 104 can
obtain hi stor| c data, inmges, or other information from on ese defect
W O 02/29392 PCT/ USOL1/ 31029 17 know edge dat abase process |f that def ect
source identifier client 104 supports (by allow ng the defect source
identifier ®dnyatinperk oum;crésistag héerata Squrggeddenkti b &liepksor mat i on
cont ai ned i Rglhe customer know edge database 5 process). Allow ng a defect
know edge dat abase process 216 to access data, inages, or other

i nformation fronkach|deftaat Fowecml%meﬂgel%tm% processes 218

all ows the oB‘é%?Eéd @VA eqlo eq.ghgb é}{}pgis?rgggg?lhgét ;l-:&oyt%hgﬁr' c defect 10

data, inmages, rrratlon roma la | fferent
def ect séur dsaowbledm%fda#ahaseemrgcgeﬂ 21 @udnzeStﬂet@lefJewelsnomredge

dat abase pl’%%ﬁ S s&; (eTAYA ﬁfef@@{:e%a?? gdata, images, or

ot her |nforna I on rom a po |a198vast array o éient defect 15
sour ce i denpekkiculdr alafect Mur&he:.@bﬁtf:énem clidénttl®Gbur Gbe ildegerfier

client's my L FBIAloPRer Fhadely & (RHLE! YorOlnfl {LEBNL 20RAN o5 o

groups that "process Terd ent | are. exposed to a
vast array dh aﬂyfpartemu]mn‘ euspome:eslmavg.eﬁgehdaqabasarprmissrzﬂef ects. 20

As such, .t he_dat rrqge ta h | r r i.ng defects
initial |19 dgfeg?e%c v %t 85‘?%%%% g’gt?rc%ggl ggnt %}?er&ﬁ%’}':g%t t§g4 oper at ed
by a first poupan;/abmurgxmpfrrhysbericanmtem deEeets f mdartdleysi s pur poses by

a second def % s]%?re cf‘en'g%r%l {)leeg?ﬁ 3} a%giygggrﬁ?joéj%oﬁ ? gl fferent

conpany or SP b npany 'ng the first
def ect sour ®eri eheample,ertlrel Lhastorieaﬂl it eoirts belaﬂmgatbdmuﬂalphe operators

of the second fect sou entl t Vel certain aspects
of the procgsgesgl?o%%%dllt enﬁ:s - %pleesntslof)"g?‘a?hﬁtb terrperatures and/ or

one or 16" e comntthiceisi dr wilth dhéedéfect source identifier server 106
may be stored as data in the memory 162b of the defect
source identifier server 106. Only certain defect source
identifier clients 104 may access the data, images, or
other information contained in the defect knowledge

20 database process 216. '

One embodiment of the defect source identifier 100 is
configured to allow access to historic case information
stored by the defect knowledge database process 216 only if
the customer knowledge database process 216 of that

25 particular defect source identifier client supports the
defect knowledge database process 216 of the defect source
identifier server 106. If the customer knowledge database
process 218 of a particular defect source identification
client 104 supports the defect knowledge database process

30 216, then the individual customer knowledge database
process 218 provides access to the historical defect cases
in the defect source identifier client. Therefore, the
defect source identifier client 104 can obtain historic

data, images, or other information from only these defect



may be provided to the operators of the second defect source identifier
client. Individual defect source identifier clients 104 m ght, or m ght
not, indi Vi Gyghdesedr ocess a:sufficient nunber of . wafers teassnsion
sufficient WD 02/29392 PCT/ USOL/ 31029 18 data, images, or other
information to nmake their individual cudffomer know edge systens reliable.

The nunber historical wafer data, inmages, and information relating to nost
processes cankBeviadge dakphnse, Procepfglf Hehata fefgetespurcs rﬂﬁﬂ’é‘dgé-er

dat abase proc%iieﬁ%léi‘aéuﬂﬁwéédﬂiyi Ri 26WBhd Ahe Ge@@LL! BShreef ect source
identifier clients 104. An‘“enbodi nment of the defect source identifier
process 200 ddemtificuctemuardi0bater ppoees the dadarsimpgpeatantd othegat | al
si gnat ure anal;y ahgh hegnGar [ ] e%;géh@agenent
dat abase pr ocelé?b;% I n E‘J"eéair&ta?'enad-t9m@£Tﬁ%%ﬁct}é§gm€§%€i entitier
process 208 @aokess) ot routing information fromthe manufacturing
execution dat abase | NN s tipe. e t ce
i dentifier process%%%ﬁﬁésgelj%(ﬁegg g?/‘é?%%&%% %i%??ggagrggéggsz eltrodef ect
knowl edge dat aicaeespiatassinges ,awd/ otheheinfoxmearipdonk Ao ea gel ukelbltyse
process 218. | qggﬁﬁ 0 r vai 0 a
specific useF& %ﬂgtagg%s e eégk%§§?§§§?%é%?ﬁ%%%ﬁgpg%?o%%%agéﬁ?%%lIy when
it utilizes tdefecbrkdoviedgs databasgse pndcetdhdro ohsaidOhhssoniy deffemtnat i on
from bot h ;jhe fect_know edge a roce 216 and the custo
know edge1 ata gsaé %)IP%%%SS’S °’gf§$%%h§%§§¥%%%“?<nn§f3ﬁ°é‘d eiﬁﬁggb‘gas%l%%g ss and
t he custoner dififelrenyedefedcth asmrpeoddentitdebeldanhsatoessers duumugh
known dat abase,access_pr.ograns, an eghni ques suc 25 _as ADO. The inages
roduced byt FECWAPErCh CRRUTLTIsR, Set ABARe FEResBs” 235 BRASPAE S canni ng
IeI ect rondrnt ct mgﬂtﬁ@mﬁaﬂlﬁtd@fectydzt? Ibi;magést, hexf otm:gg TIFF fi lzig
mages, data, ,_and other information in.database process , ,
30 913, 220 ARROTRRELSH LA DPOLEOrLALI VeaY ARERY: b ALERRTTHH S eges
may be corlbai sedrce ddeninbfierlidiiehitbel04. The different defect source

identifier clients may or may not be operaf:ed by a variety

of different companies or groups that process wafers
differently so the wafers are exposed to a vast array of
. different wafer processing techniques and wafer defects.

20 As such, the data images, data, or other.information
relating to defects initially detected by a first defect
source identifier client 104 operated by a first company or
-group may be later utilized for analysis purposes by a
second defect source identifier client 104 operated by a

25 different company or group. The identity of the company or
group operating the first defect source identifier client
104 may not be available to the operators of the second
defect source identifier clients. However, certain aspects
of the process cell conditions, recipeés, operating

30 temperatures, and/or one or more solutions to the defect
may be provided to the operators of the second defect
source identifier client. Individual defect source
identifier clients 104 might, or might not, individually

process a sufficient number of wafers to compile sufficient



which the inmage file directory in the TIFF file contains nultiple entries,
one entry for each image. To contain nultiple images in the sane file, the
file incl ek WO 02/29392 PCT/US01131029 19 only thepRphkice © | mages,
but also alignnent data indicating the alignment of the different inmages
inthe file. Both alignment and defect8 inmage data are thus contained in
TIFF file referenced in the KLA File. Storing 5 nultiple inmpges_in a single

TIFF file adatals images,i oF atheepmformation §¢ |wake,thedrnindhgivae

mul tiple ma ' ' ' ect FoerkdIn a
si ngl 2, or gnﬁ?%?‘%%z%#&%q?g %{?sél\’/eunﬁ :}%Fgag'lféF f?ﬁ?@?ggogiéﬁ ned dbly

mul tipl e Tiwafer elebire roegeds and tik#OKElAtli:Pme‘—.’eWiﬂget@eﬂeéFl source .
dentifier SYShAIRSP o’ HEOSHLEAUGE HiOutoRyfllg kg vigteabsedioe 1] es to
sed or i e Tl

JPEG conpre G conpresse g es because the conpressed
i mage f$| eknowkedgeadlabpbasenppecess 236t hban ingluses dnfoxrEagiomnnt

computers 193 andd{é}e d%%reégr sggpwtigrenég%iegh@lfj&f@tloﬁ source identifier

process 200 Enects 6 the Scann n ectron m croscope process 206 and

the optical waf éan eidcelimenhses cthiomefectessunde idemtd faennpTe¢eFS bet ween
processes 2Q4 and.206: allo A cces .S 204, 206
300 [ Patiery AehoiRe0 b ARFipPeares Saddia, Regesters,

hi storic KL Il es. n ertb nment of the defect
source i denbphtial siromeatnse?afakymiEyr Badr cluskesy g forpasdensfremt ool |i st

from a,flat, file wi,thin th o) fere %s ss 220. One
enmbodi m!,*{l\t %?et% eace"T g‘&naggﬁlreég ‘laad{ea‘ri\)tal P g?gggﬁer %6‘892%%\,\“ in FIG 1
utilizes a pealwrimeser e defbchsauie WRBONELNT (oocessyv@P? a M CROSOFT(r)

derner o sSEbe AdH el SRR FEEA Ll LSS, T
dat abase 18@xesutipr int@BdsetPbotasm216s dnneear yreg2itingie Thebodi ment of
defect sour CELPRLAIIGS 1oBBFUEr et Tosees, 200 SE R IdRb ByBbaf™oCt T 1N
def ect g§ur geerélamy famridsonhel defdct] kkbhowlgdge database process 216
and/or the customer knowledge database process 218. If the
databases processes 216, 218 are available to a specific
user, the users defect source identifier performs optimally
when it utilizes the stored images, data, and other case
20 history information from both the defect knowledge database
process 216 and the customer knowledge database process
218. The defect knowledge database process and the
customer knowledge database process may be each accessed
through known database access programs and techniques such
25 as ADO.
The images produced by the wafer defect inspection
process 204 and the scanning electron microscope process
206 are typically in the form of TIFF files. Images, data,
and other information in database processes 208, 210, 21s,
30 218, 220, and 214 can also be stored in TIFF format.
Multiple images may be contained in a single TIFF file in
which the image file directory in the TIFF file contains
multiple entries, one entry for each image. To contain

multiple images in the same file, the file includes not



contain well-known network client software that is designed to support
Interaction with the network server. The WO 02/29392 PCT/ USOL/ 31029 20
network cli gpd gpRsdar e i ncl.udes an operating system such pcafusif/Neo\5
NT(r), SOLARI SI (a regqi stered tradenark of Sun M crosystens, Inc. of Palo
Alto, CA), or IRIX(r) (a registered trad8mark of SA@ of Muntain View,

CA). The 5 defect source identification client 104 runs a browser such. * as
| NTERNET EXPLORER! the mekfiinle dfagesdopel l@lfo %WEFO%’F% Cor por ati on of

Redmond, \WA)  gpg laﬁgfl Oné\'%f\»ﬂ %&n Rt (8¢ N Qiﬂf’efi-ehﬁ:aﬁﬁgéég o it scape

Conmuni cat i ons Corp tain_ View, CA). The 10 defect source

i dentifier cofilliebe Rkl aanrentsand deferfudpagensavrsare HAS O
(herei naf t erv\%\gﬁﬁé%‘i@c&tﬂm apr PP 1162 %fé‘?é’:f@éd‘ 19f t%féeﬁfhcf' gof t 5%3 QY@At i on
++ na

of Rednond or other-object-oriented or tra 1t1o comput er
progranmmi ng | alnéjtlagft% images done eibole BIRE fide gapdds sedawuiwingiéntifier

. feect 6 d th
cust omer ” knowe SBaEE B B e B e Process.
of the defect aksoviated withFasdngpeodeteck Mgy tisaicontainedaintde wth VB
The defect SoMif8120 LG SE¥E 00 SHRAIEE! herlRaM A0t N0

I'on“processes tha

execution Sé’ process Hhidugh” conmuni ca t are
conpati ble wi ﬁbf)/ﬂed(bytmltmiimd‘nﬁﬁﬂi];eﬂﬁm@lataﬂm izotheaKeA sEnrirmrt

ent erpri se,networ n [ S £ ftvvare
o I7vinel0Ca,  andiD5 SHE iR SROECHF IS VLA Trert ottiEily

with VB. A KkéA cemnérthIEF (délbeIE) image Kﬁﬁlés Iim JIPEGacbinpreSB&a Ior f [ I e
produced by c ter save def i nformation
P ocosses S0oMPRH:FOBRFETRER mpctar 1RA Rr e % rERBEePErE e 20
and the scann'tEtigeQOaﬁéeoéatdﬁril.ymbmnspo;pﬁecprhmﬁ@:&y bhe dffeod cldiemnte

i dentifier sup ort t he LARF files duc opti.cal wafer
defect i nspecF g?%%e:gtﬁ’lrﬁﬁ{ tgl cﬁﬁﬂ’]?’é c%“ g‘%ggr a%g?eqi 9%%m t he

waf er def 4§t icpapeetidentifier process 200 connects to the scanning

electron microscope process 206 and the optical wafer
defect inspection process 204. This connection between
processes 204 and 206 allows the user to access the
process’s 204, 206 historic KLA files and/or other image
20 files. An embodiment of the defect source identifier
process 200 gupports retrieving a processing tool list from
a flat file within the tool reference database process 220.
One embodiment of the defect source identifier server
106 shown in FIG. 1 utilizes a network server such as a
25 WINDOWS NT® server, a MICROSOFT® Transaction Server, or a
MICROSOFT® Internet Information Server. The defect source
identification server 106 runs a defect source identifier
database 186 using the CPU 160b to access memory 162b. One
embodiment of the defect gsource identifier may use a
30 database that is accessed by the defect source identifier
servers 106, e.g. an SQL server database.
The defect source identification client 104 may
contain well-known network client software that is designed

to support interaction with the network server. The



process. The KLARF and inmage files fromthe optical wafer W 02/ 29392

PCT/ LUSO1/ 311129 21 defect inspection process 204 and the scanning

el ectron h 6388340P€ process 206 be exported by the toopsrggfhiRide directory
|l ocal to the tool. Each tool connected to the defect source i1dentifier
makes available their export 5 directoR) as a Network File System (NFS)
mountable file system Gaphical User Interface Overview A series of

gr aphi cal u@éﬁwpﬁze‘ﬂ%ﬁ,fé: Eaftyarayineludes @nspPayREins swstem sucher een,

o £0r, OF o0t Sk AEY cBRAREAR! G Wbl e GRS ok Qud043, 164D on

either the Trespective defect source idéntifier clienty 104, the defect
sour ce i denMitiresystenss Irgs, ofr Palo AltspaChdm Pr IREX datwork 110 in a

manner to p ks M o) tien g S YR aIIoncatéd
at the def e%tgﬁggg?gée& ?ﬂéf{éﬁrleﬁafa‘%eﬁc??%? 14% télgrg€+ﬁe dt??er Fiﬁtger activity.
The GU 5Sof deffectefeurcs ddestifidabion icdien@0lpayrans @ drowseresuely of

I nterface scgre Ml WS ] C i creen, a
configurati %ﬁ g@?%%&léfha ﬁ'gg“r%&coﬁ% é%@#iggwﬁ%#t%%msaggn%%t ghgs shown in
FIGs. 4 to Sjicazodefeclorpamationr ef rRedmonde @WAbodr MEEESEHPBEAhi ch is one

enbodi nment | [ sh | I a,.d 'g?ge screen that may
contain mul g%“p’Féﬂ%@?eé%s%%\Q%é %d;it%rq’tém%?kvﬁ% ?ﬁétiés n FIG. 9 and 10, a
case i nage Sommenicaeianhdbrperatbdn i MoudSais ¥hewmn ¢&) .Fl Thell, an i mage

conpar e ,screen _gpe_ enbodi.nent. . -of | ch. i L0, H.G , and a wafer
compar o 1o Eah =8 raS TR dlseri e 8pr (il 12 3aStEopda el 00 O
screens proladguagesrac tVISUAL BASIC Ulerwibafitér wfegued touasa/Bldentifier
100 so the defect . source d t ik 0 I ce atures of
a desired wafe rﬁg?'ﬁagrk p?éeg%rgi Méégé%%&s %%F%? g‘%%ﬁ?q%fe? i|Fﬁe GJYV‘LSse’cr eens

di spl ayed icp Bhés.oB dithel3 oy gobeorasiede oed tradi ejoresk momput &éer ent
"states" to_allow input. of different information, and display different

i nf or mat i onPEPEFATMARY I8 et ect WO 02/ 29392 PCT/ USOl / 31029
15 . In one embodiment, the defect_sourde identifier server

106 executes the defect knowledge database process 216 and
the customer knowledge database process 218 through the
communication process of the defect knowledge database
process 216, that is compatible with VB. The defect source

20 identifier server 106 executes the manufacturing execution
database process through communication processes that are
compatible with VB. Certain embodimen?s of database
gsoftware support enterprise networks, including-ORACLESio
from Oracle, QUEST Quest Software of Irvine, CA, and

25 KNIGHT , through COM processes that are compatible with VB.
A KLA result file (KLARF), or KLA file, is a flat ASCII
file produced by computer equipment. The same format to
save defect information processes 206 from both the optical
wafer defect inspection process 204 and the scanning

30 eléctron microscope process 206. The defect source
identifier supports the KLA or KLARF files produced by the
optical wafer defect inspection process 204 to capture
specific parameters from the wafer defect inspection

process. The KLARF and image files from the optical wafer



22 source identifier 100. The user of the defect source identifier can
navi gate between the different QU screen states as indicated by the

enbodi ment  Qf Mzigg action state diagram 1400 shown in Fl Gephfsor3108
S Ee3 d

i nteraction di agram 1400 of FIG 14 shoul'd be viewed i n conjunction

with the GUI screens described relative b FIGs. 3 to 13. Though the term
“screen” is used in many cases in this disclosure to describe the various
GJ s, the terdefetkcingpaetionCorotessr204ians Hhe' sgaruning delentaioshangeabl y.

10 In FIG 14, . 0 e L.d L lient in
step 1402 wi tﬁlgrﬁggé]%%o‘%goec%gsi 5@%3’?. cﬁé%%%;%geggés%é# bcg{téf\taeri ng the
i nformati on iddrectotrydlorssic teebhénboolhovikgch Teelusenneeised dw tiet hori zed

to log in befqr e acgce t ceLdentfi client
104. The def e@fg%g%gr%%&fé;eeﬁt%‘lceftﬁﬁggorg%eescprae g’rl %g#)% E%%%\'e/i cféfgc# I\;Q:vlrth its own
log in that | didestongtad reoNetivorkoptlatSyatesy INES) | ngunitableefidiest i nct
def ect source igenti-fier relates to the variety of different users having
20 different JSXS ‘F‘Equi renments and thereby requiring different |evels of

-interactivity. Each user is assigned an account that characterizes a
prescri bed user hoyizati leyel. Differing access levels are provided
to different §§é$€£°§:[3c %%@*aﬂgf%?nf’rﬁ’bection process operator,

scanni ng 25 el ect r ANsdtT¢H SO PRaphDO&S Susne riditeirfabAB(euD) nesr beFAB  def ect
sour ce- i dwtifi.er adm.ni strator, yield expert, etc. %ﬁe t he user

i s. | oggediPn, SAFRHAE=L PLctS G - s Br BERCFRr R %ye 8T HRSE nt of node

sel ection scregBodftedhidh itheFkGepdcEwd al AT5 16ka, PLELE SGE Seiddma ikhed i n
TABLE 30 1. WD 02/29392 PCT/ usousloﬁ 23 ,TABLE,l: Ng&‘f Sel ection Screen
Tabl e Fiel ds TRERECBELR (9GS SORBEE EPHATIST SLLEBE R eGSR s t he

option to eitheurséaidewtefBidr server 106, or at a location in the

network 110 in a manner to provide user interaction. The

15 GUI display is typically located at the defect source
identifier client 104 to provide user interactivity. The
GQUI of the defect source identifier 100 may display a
series of interface screens within a browser window such as
a login screen, a configuration screen that can contain

20 multiple .segments as shown in FIGs. 4 to 6, a defect
summary screen one embodiment of which is one embodiment of
which is shown in FIG. 7, a defect image screen that may
contain multiple screens one embodiment of which is in
FIGs. 9 and 10, a case image screen one embodiment of which

25 is shown in FIG. 11, an image compare screen one embodiment
of vwhich is shown in FIG. 12, and a wafer compare screen
one embodiment of which is shown in FIG. 13. These GUI
screens provide interactivity for a use with the defect
source identifier 100 so the defect source identifier 100

30 can analyze surface features of a desired wafer using
prescribed tools and techniques. The GUI screeng displayed
in FIGs. 3 to 13 may be considered to represent different
“gtates” to allow input of different informatiom, and

display different information, relative to the defect



source identifier or edit the configuration Error nmessage An "Access

Deni ed" error nessage is displayed if a l|ogon error is encountered The
enbodi nmen e selection screen 300 showmn in FIG | ' ayed at
step 1404%@' 14. The node 5 sel ection screen 300 |ﬁ%Tlﬁﬂﬂ}gﬁita e node
fields, in which a user selects eithef2start defect source identifier
option or a configuration option as the desired node. The nbde selection
screen 300 sbusee rdantifdent 308e| cBre asednpPEgthatdefeBpEBOYHCShown i n '

deci si on st ?Beé??f’iex]_ rP?xS.(rig&Qe %@hﬁ%ﬁe%ﬂfﬁ@fén@%ﬁﬁc&é ptifier

button 302 to art  the operatio .defect source identifier 100 in a
prescri bed sgstes amrimidjgesedobytithe smbodipenbl ¢f intlexackdonpgtate new

users prior | e r [ thfd gtqgi natively, the
user sel ect gggﬁg%;&c%&n%h%ﬁ%a%oﬁﬂght E‘lo'n %ﬁ% 'ltj'lféé%dalt t neél(‘::%ﬁ%i guration of
the def8ct diegrare 14ntdfl FEG. b¥4 sthoulidhyef vhewed Bxicomjmpctieng. , saved,
configuration,,If, t S Le | | ' t Lop i n, deci si on
tep 1406, PRERERhATY HreHs fedrkida TRTA AL Mo B ERe B e e
def ect sour Tho@ighi tlenttcrine *stblexuittiss mMseds inhweiercades ugetchhas proper
authorizatiqp to receive an existi.n c L gun,at i i nformati on that
can be di spﬁéﬁg%’%lfreedﬁ g%%?%%e&ﬁ%éfa%\i&dfﬁeaﬁ%%? Lﬂ(’:%n t(%#gr a configuration
screen (porteepsend”, WEUIe"ar ershddsplays?| €se dged, intetcBanpgeablyssi ng t he

25 configuration_b n_ 304 _in_the enpadi ne o) e l.ection screen 300
shown i rllg__FI G 3. I”rh%féc)‘or#i’gﬁr 3??%?‘0%%&1158 ggﬁ o?fg%e sr?o%ggsel ection screen
wi || be enalidedtifierstediehtOfni téelao2ewibhsat tmeiquemisead aut hori zati on.

I f WO 02/29392 { US01/ 31029 4 the.answer | S 408 is no,
the method BE" Bt Te 8PP %“f?ﬁ“ﬁf’é’. e\ﬁ?ef%gggﬁg%\elrn%ﬁégg?éi on step
1408 i s yesintbeanbidiad searkenndast tshadmp 1706 usemimudt bee saved

COﬂfIguratl%ﬂtﬁgéfﬁghléa(¥d%phgy§gfg¥gtéﬂ%ydbgglggcess the defect

15 source identifier client 104.

“ The defect source identifier 100 is preferably
é%ovided with its own log in that is distinct from the
5;erating system log in. The distinct defect source
identifier relates to the variety of different users having

20 different job requirements and thereby requiring different
levels of interactivity. Each user is assigned an account
that characterizes a prescribed user authorization level.
Differing access levels are provided to different users
such ag wafer defect inspection process operator, scanning

25 electron microscope process operator, FAB engineer, FAB
defect source -identifier administrator, yield expert, etc.
Once the user is logged in, a mode selection screen is
displayed. One embodiment of mode selection screen 300

shown in FIG. 3 contains the processes described in TABLE
30 1.



5 screen of the defect source identifier. Followng step 1410, the nethod
1400 continues to step 1414. If the user selects the start defect source

i dentifier ,302 from decision step 1406 (fromthe qﬁﬁﬂ%' of

node sel ect |%6%%$been 300:0of " FIG 3), a new configuration 82@2%9(8)1 one
enbodi nent shown in FIGs. 4, 5 or 6 wll23be displayed. To display a new
configuration screen, the initialization function of the configuration
screen is peTABERel: Rivde cﬂaﬂ.amtipnescmmgmb]ﬁ (?I’-i—eé-éﬁeen are shown 15.

respectivel y rat Alﬁ 546 orrrd 64+0—ef—F1Gs Dé’sc:f?:l. é’io Hre—conf+rgur-at+on

screen al | owd £f—40 _:ct optt+ofs; - he

data fromthg W&QFe %f%% lr%ré TRt ifier 1)23?@%% %E E% :%;sl %)ém dE%E %% users.
The configufation screen is divided into ke ?% cqiirdadr %0 Scf een
portions in §he enbodi nent shown in FIGs. FOUEC a%ﬁf”&é é_%r P&ﬁ@% ivelly,
Conf | gur at | Oh—Ssecreehn— nnrj;l ons 410 C10 ;heﬂqqn 3 '::]C ”n HH—at | oR—-SICr een

portion 410, | BEGOF MBI di spl ays one o Ao rACgEsy
options. If {(the user wants to change t he
options, the j = : S.G
In step 1414 from the enbodi nent of defect sunnary screen 702 shomn I n

FIG 7, or at startHe éhboditeerfteio¥CodeusEPediEil iddreenCBdeNEndis . inf
station type button 401, a classification criteria 30 button 403, and a

di spl ay cl ass&<Cpupt 4F FbeplawecdathsteBsi¢0Hrivt B3¢ -edéh cEREiBRA% i on
screen por i Oked &8t i8d Oecrditl F0 ink1GHES - the b de fl@@devtiﬂnﬁhféﬂ(aN t he

user to enter the desired configuration screen portion, when the user is
at the state MSGFcEeiecEy sitdien start defest jspungs ddepbasrepemtism/ 31029

25 Accessing To'ieadééhff?hfé\{lifdrgl&b%hb@.“a&fﬁéraéwﬂéd)'ﬂloﬁéo TRd Groctd 610
all ows the user _to set desired _respective paranmeters. A done button

406 i s positi &Fe§CEhoOB Ry FHI0GRLAONENtRR re88E S& B8d/CE18, 510, and 610
to close 5 thabnpaghtstih G $halhOin SELLRIE RO HlepN 1406 | ored e

10 can select a defect source identifier button 302 to start

the operation of the defect source identifier 100 in a
prescribed system conflguration that is typically selected
by all new users prior to u31ng the defect source
identifier 100. Altermatively, the user selects the

15 configuration button 304 to edit the configuration of the
defect source identifier by starting from an existing,
e.g., saved, configuration. If the user selects the
conflguration option in decision step 1406, the method 1400
continues to decision step 1408 in which the defect source

20 identifier 100 determines whether the user has proper
authorization to receive an existing saved configuration
information that can be displayed or edited by the user.
The user can enter a configuration screen (portions of
which are shown in FIGs. 4, 5, and 6) by pressing the

25 configuration button 304 in the embodiment of mode
selection screen 300 shown in FIG. 3. The configuration
button 304 of the mode selection screen will be enabled in

step 1408 if the user has the required authorization. JIE



t he updated configuration. The defect source identifier 100 stores the
configuration information for each accessed and saved defect source

identifiege@myss A cancel button 408 is positioned opcggsisfesnfi guration
screen portion 410, 10 510, and 610 to close that configuration screen

portion and cancel any configuration &bdates. Access to any one of the
specific configuration buttons 401, 403, 404, 406, or 408 nag be either
enabl ed or &hsagnawpk disefecigion SHRP J&08 ds peydihemetdiedsd408s5 Sef ecting

the stationgbypenball 4o AQ4 1W0SN (e wEehnsvérato digidhestegi cated by
step 1414, in each respective configuration screen.portion 410, 510, and

.6.10, al |l oW808hts Yrsor the pethedreonbinuest 5ot akeR 1AL AD: YPacRoMIS gurati on
screen por { Lgged W1 Gribn GBESer N Bidblopedvae G eaBpLGYT alion screen

portion 410 1s select In the defect source identifier, the user can
sel ect the scueewrof e defeqhi eourdr ideptifierh Baliawingpsienl wafer

defect inSPeglhonndRASE 060 OoddienAGARE Bep! HpE4.0N M o 0SCOpe process

206) is connec ation is to run in near real 25 tine. The select
station type di spf ashe aisfergaedecon thy edartpdefech spgrasondantisfien ce

buttons. (. g L2 03 LOREL1 o150 0122 14684 (EDGH el WhurRRlifEhe o

respectively a user to seleCt fromthree respective nodes: the
waf er def embdensgkettion gcreens3ddhE Rlfe 3tankinry cdondiguraBioni cr oscope

process ;fod e ;e ¢l shA GR) Fr@Rde; . Wserept yy1i deach of
t hese rrtl)ggsgﬁﬁgé%ggr'egjur{eateg%&i%%%%?dﬁl' ng to _tﬁe&gpc.e'ss ‘| gvel aut hor‘ngat I on.
The wafer déspltayéedspdst iddsppapcesewimgniiguratiomisaresnecthen ni croscope

process modg,aLL oW S8 415 Sunk 81 0014 Uind e YLPALAIE02REH WSOL/ 31029 26

speci fic i nSpection process belng con the user 1s using a
speci fi c waberfdeheatt i nspection process 204 or scanning el ectron

T OTean b o5 Rirdlie S ol Bbhos TR poLgal gl w1 || VRt
after edfh webpectivelispdctdd, b§lehearwt £310i nf FIGs. 4, 5, 6. The :
- configuration screen allows the user to select options, in
step 1414, that affect the data from the defect source

identifier 100 that is displayed to the users. The
configuration screen is divided into multiple configuration
20 screen portions in the embodiment shown in FIGs. 4, 5, and
6 as, respectively, configuration screen portioms 410, 510,
and 610. Each:configuration screen portion 410, 510, and
610 displays one or more of the configuration options.  If
the user wants to change the settings of the configuration
25 options, the user can access and edit the appropriate
configuration screen in step 1414 from the embodiment of
defect summary screen 702 shown in FIG.'ﬁ, or at startup of
the defect source identifier client 104.
A station type button 401, a classification criteria
30 button 403, and a display classes button 404 are each
positioned on each configuration screen portion 410, 510,
and 610 in FIGs. 4 to 6. The buttons allow the user to
enter the desired configuration screen portion, when the

user is at the state indicated by step 1414 in FIG. 14.



el ectron m croscope process. Wien the defect source identifier 100 is
running in wafer defect inspection process node, the defect summary screen
i s updated @fg @y €ach lot is inspected. The last wafer pchaigeeie® i n the
lot 1is automatically displayed on the screen and if the user wshes to
view any other wafers fromthe lot, the gfobal search button on the defect
summary screen nmay be used as descrl bed below. 15: Since all stations do

not require rBEFeEFIRG dme Pasdredocopiigiratianr sareeRvRRr botbfdlat i on,
those stati Onéléarhn&eafoo%{u%%eéhésuééé dd Het( 2Har 88 sd A i ve

sel ecting button 424. Co uring the defect source enables the user to
vi ew speci f i cPpraveless y |An§§’§ét bﬂtmé% Igposdhienedoommashst ati on and
search functiggy {%&P&{&?'séfegﬁ g&f{i&@%mﬂ' $802Y ahd §1§Bld U JgePm bot h
the wafer defect Imspection process and scanni ng el ectron m croscope
process. .5 Setbatipartiruladmsonfigurabbion rganeenappytion Wobld mawingny of
the configura 4 1l 0 &&qg@ Lve FlGs.
4, 5, or 6 cagggguﬁ%@assﬁ'@gté}ndég cri te#réfeggrggﬁé%%ﬁ‘?on % shown in
FIG 5, to bel@psgtoxes theconfdguratibon orsabian :ﬁorleacmaqqgasndstep
1414. Once th i 3 t he er 10 3ot he
classificati o% gr |$Jéé;‘t¥a£ésfcer%eﬁgﬁ§:8 &%{}%éfg ﬁi‘g&tser&c(g%n%& par arret ers
that determ néoahlsl"pwwd)pn aaéhr@orw:l@u:hatpbayedrém gaqrta]dn wa.t)ers or

onl y mafei tE%B 61 3 ?hag é%ﬁ%l r%%l gsgé% 17“%r nt of

classification cfi erla con gura Ion scre por |on used P
det er m ned t heakérD 2420 I AAGUARENGN AP e 7 Ay.pessotocm{t}ecdne tdfetheol s to

vi ew t he def ecls A pl d th ef ect,s sumary
screen (FIG 9 claﬁjdg ‘%srgﬁ\ﬂwtta%ﬁ'ﬂ?v!?%‘f Ibs;nqji/vl(ﬁ‘l'l aég'd?él‘fﬁ a 0eécjlr % %tehe
waf ers. The umay beteitlwr pmabieteos @isdlilied dgptndingdoerisie epeat’er s,
clusters, spaﬁ_l al nat ure anal ysis and excursion in the classification
criteria conf Sﬁ?%t?g CS&H%en portion 510.

Selecting the station type button 404, when the user

is at the state indicated by step 1414, in each respective
configuration screen portion 410, 510, and 610, allows the
user to be transferred to the station type configuration
. screen portion 410 of FIG. 4. Once the station type

- 20 configuration screen portion 410 is selected in the defect
source identifier, the user can select the station type to
which the tool (such as the optical wafer defect inspection
process 204 or the scanning electron microscope process
206) is connected as the station is to run in near real-

25 time. The select station type display configuration screen
portion 410 contains three buttons (e.g., radio buttons)
420, 422, 424 that, when selected, respectively allows the
user to select from three respective modes: the wafer
defect inspection process mode, the scanning electron

30 microscope process mode, or the off-line (i.e., search)
mode. User entry to each of these modes may be regulated
according to the access level authorization. The wafer
defect inspection process mode and gcanning electron

microscope process mode allow the user to monitor that



Adder s/ repeaters can be viewed by selecting box 524 and then sel ecting
either.the adders button 520, the 10 repeaters button 522 or both. The
adders optgQpmshected by selecting radio button 520 ca&gg&,ﬁmgsystem 100
to calculate and display the defects that were detected by the tool that
nmost recently inspected the wafer. The26epeaters option selected by

sel ecting radio button 522 causes the 15 systemto calculate and display
the def ect sspaeifif cinspassdradprerein eindacprdreledy o BPeFESTI{ neither
the adders;poggfepenldies @Rk Gaéé@r@eﬁ%&egaggecém proilsaubbe 6! defects
are displayed on the defect summary screen. e cluster option, activated
by sel ecti ngcaheing bectronspicrosrong Oreseesudder sthy dafestts on a wafer. .
On the def %{,m%r t GHUSt §68aPE fisfAdS @, highlighted on
t he waf er rrggﬁl%% C ul?sétezerB?eDgI?CrEs) are iJgfa\spl ayelgé%n the defects table
706 of tHe enbodByrerrlesitingebutton 4Rfar Fhecdefacty oourstpann screPRGe 7. 25

Cl ustering b fier t i%}&pe ' ipgocess tool if
a waf er def g@%‘?ﬁ%%&é{%%ﬁg&%@%ﬁ ir%d'ﬁlgpgg%tsgnb%Z |s%deaﬁ%é't gd or by the
def ect nanejectrin deitcrivesoppr precessL0Fheh theecdefecthmmgesent  dat abase
process radi 0 LS sghe . S call f:i.gure the defect
source ident"‘l8 ?gééﬁ%ﬁ%ﬁ% d%e elfllgi(rjlrbyé]&g? taﬁfeé% usterl n&lo%et hods.

Sel ecti ng t procesaistaie,cdhlei dafact csummariyoscoeen his argstatiedeafter def ect

sunmmary,screen. shawn. i n_F Wi 1ndj; C h lsus S e

“cal cul A@edeafﬂﬁ ?CI%I:é i slﬁsg;%cg%%iion&sﬂ? a%%é: %ge%}\o?%%é% %CSI:‘};%)S]C% 31029

28 of the edbodutemticfaldyf displayediron $hecearde?. amhalf tthe useuster option
s not selecte t.he di spl | i .t d u en will
provi de a s‘fﬁ"?gﬁ? &7 ﬁrdieg'gta%n.ggﬁ%’?r‘ganf%sr %?ogcﬁggi%%l C@Jﬂ %;#%ggtfhe |
clusters, asearchrbumm onnithe defektsplunpedyoacteen defedes usedndsy screen
and the error wi.ll.RQe . ogged on the error nessage page. The spati al
signature aﬂ'ﬁ?%?'ge%g?e:"&g

ion'is selected if a spatial signature analysis
check ba%.530 i sshmtecldd stibéons do not require real-time analysis

to be their default mode of operation, those stations can

be configured as off-line (search) stations by selecting
button 424. Cdnfiguring the defect source enables the user
. to view specific previously inspected wafers. The search
20 mode station and search function on the real-time statioms
display information from both the wafer defect inspection
- process and scanning electron microscope process.
Selecting the clagsification criteria button 403 from
any of the configuration screen portions 410, 510, or 610

25 in respective FIGs. 4, 5, or 6 causes the classification
criteria screen portion 510, shown in FIG. 5, to be
displayed when the method 1400 shown in FIG. 14 is in step
1414. Once the display of the defect source identifier 100
displays the classification criteria screen portion 510,

30 the user can set parameters that determine which defects or
wafers are displayed (e.g., all wafers or only wafers that
were “flagged” as in excursion cases).

The embodiment of classification criteria

configuration screen portion 510, is used to determined the



spatial signature analysis calculation is perfornmed by the 10 defect
managenent dat abase process 208. The spatial signature analysis cal cul ates
and di spl aysyd foggat i al  signature anal ysis result. in thedaisaiiwd abl e
706 of the defect summary screen 702. |If the defect managenent dat abase
process 208 is not available, the spatial27. 15 signature anal ysis
information will not be displayed. Wen the, enbodi nent of defect summary
screen 702 sh&yresi pfplefeqt, $£he $oPAelo YiRW dikgpdafesser oRRAviFre read
'ccal cul ated' olrebBewIPRthl iRl SnORhS Ol &t 5 Bufifhey: sc¥i&D the
spatial signature analysis option“is not selected, 20 the display options
will provide dFEGitAbl and mtsxamvbet informatien orildc ber displevedifon t he
spatial signatuge Si 'éﬁgf M j d on the
defects sum’rg:?% g%?%%'?é?%ﬁ%%%geg?rgéé%?% ee}&fosg ggegghgﬁéyfor
message pafe. agd8ess/vepeaiersie AAxustersonspabial FionsEaref apadysis and

classificatio ' | A | guarat s gﬁ% ec| ur si on
option that g%§%g%%ﬁéhﬁggfﬂ%%gﬂg%%ﬁ??§§§%&ﬁg?Sp gﬁéwgpg?gg?ﬂgffexceed t he
excursi on cri eereen pSetiboniFiP.t he excursion option neans that not all
wafers 30 will be gj inreal -ti I o B jjc

waf ers. Sel ecting gﬁég%%%?%%/&c :%ggggl ggt?%%w%gﬁ%ﬁ%é%ﬁtlgégﬂug%a I on
screen porti oandlbheblfelectizi) edxheesthbcaddesplarrtonas20s ske een portion
610 (one odi pent _of which 02/.293 PCTL( JSAL131029. .29 is sho in

B G 6 t 4000 TaPERFesE P Ui 1o SraBPTRs ot TS ROSER, SPEAGRCATISIRT ot p
1414 in FI G DY sekeetinggrdadico bamttionnS20n t¢desal dhleapgyetamse80 Sy een

all ows the user.to el ec ich classes_are t e di spl,ayed | ecting the
5 done butt on RYEILATE.SEh <MY CRE; AsreEfa thaly sFre SR¥SFRRTIA AR Pon
function. Sel eéobilnghétemssinastcdniflyoinép8ctedndsd waiflee . c oThe grepdatars
changes and returns th | spl.a f the defect .squrce_identifier_.to the
previously di é)a%éggdseg%&é%‘ﬂ,b%.séi,ef#ﬁggr’rﬁ 1%&?‘% olnoﬁlzgc%’éﬁe%rﬂf$e def ect

15 system to calculate and display the defects that are

repeated throughout a plurality of wafers. If neither the

adders nor repeaters options are selected, then a default

all defects are displayed on the defect summary screen.
The cluster option, activated by selecting check box

20 525, identifies clusters of defects on a wafer. On the
defect summary screen, the clusters of defects are
highlighted on the wafer map and cluster IDs (CIDs) are
displayed in the defects table 706 of the embodiment of
defect summary screen 702 shown in FIG. 7.

25 Clustering may be performed by the wafer defect
ingpection process tool if a wafer defect inspection
process radio button 526 is selected or by the defect
management database process 208 if a defect management
database process radio button 528 is selected. The user

30 can configure the defect source identifier 100 to use
either one of the clustering methods. Selecting the
cluster configuration option on the embodiment of defect
summary screen shown in FIG. 7, will indicate that the

clusters are ‘calculated’ in the display options table 706



10 summary screen. The on-the-fly (OIF) classes of the wafer defect

I nspection process are pre-defined. Therefore, the user may select classes
to view bﬁf? ng one or nore of the class boxes 612pcRp&fjsidg re-Visit
cl asses 6 as well as 15 specific scanning el ectron m croscope-autonmat ed
defect cl aSS|f|cat|on cl asses 616 are28:onf|gurabl e by each customer. The
user sel ects-the classes.of interest (highlights them and then selects or
desel ects thé thaseepdigient PEsdefett SUPHBIYNSCHIS oTO%ZOWh%et]a%f ect

Phote’ o) aos ERELL | Gkl ke loSfedben, | RReUaEEREE) YidOng 225 e,

those cl assés appe cted" Trsts 624 as opposed to
t he "unsel edEédétlmmmamamenmsll Grevideeausettakie daddcatéenal teri ng

Lhe | nfor mapog, conlaled.lencaikdle 4P 6aLAGU AL 0o EieBn £O5LT Ons 410,
25 510, and ora%1 c}1 e Se ecfYu %e do:ne utton 40%%% tﬁe
confi gur &t i etl3cbeedisgiayed onFths.defentst suumayy esctreredhdetheonf i gurati on
as shown in _decisi e %ﬁ% | é aving the edited
conflgurat|8ﬁ gfr‘gﬁh(% g eﬁl %ﬁt'il':%%ze unc?%ﬁ %L%ﬁs’he defect summary
screen 702 30 s‘tﬂmavrspat:]élle:.Qnatsunh spladyeds opticme isaelaghed id xancel
t he conflgurat on. changes he/ e S {1 cel %1 O.gl f the
confi gurati 8R® s%':l' e%’rﬁfg%&ﬁ? FﬁaliY%SE AZP et%tk 82’ osggﬁjsfn léICE eg
sel ection Sepaeﬂabrs:td‘maﬁinfeeahatysrtmrqalmﬂ.aémonm (ﬁﬁﬂﬁ@@dPEY/ U891/ 31029
30 For hl onf i ured statio t he def S r een 702 of the
enbodi mi t éﬁg fAC i PRREMSRY g %éﬁ vitsT =P ?ggfouuﬂm é:gg?ncl udi ng: a
general infgignhtere ta&iﬂlq;si‘éOéalauMa:tandx dbbplaps,the cpaséslt abl e 708,
and a 5 processi t ool s sel ectlo | i_st ta? 7% %ée rgion 700 of
the screen 5&9{)‘??‘8@ %"b%\?’ésﬂls 5ﬁ5}1 brighdde 8%?? gL Inﬁ‘nutsﬂl% g 1t;jisl%r i nput s
to the def eabf&ummmw wfreéﬁ27omre Teshei Heflece| mdnagementst ep 1418 in
FIG 14. |l eft side of t%ﬁ gener mfmtlo tasbla (14 of 10 the
def ect surméW PR MOREP B atRs® I (P
15; signature analysis 1nformatlon will not be displayed. -
When the embodiment of defect summary screen 702 shown
in FIG. 7 is displayed, the display options will read
*calculated’ if the spatial signature option was selected.
When the spatial signature analysis option is not selected,
20 the display options will provide a suitable indication. If
an error occurs calculating the spatial signature analysis
result, an error icon will be displayed on the defects
summary screen 702 and the error will be logged on an error
message page.
25 Selecting the excursion check box 532 of the
classification criteria configuration screen 510 executes
an excursion option that gives the user the ability to
display wafers that exceed the excursion criteria.
Selecting the excursion option means that not all wafers
30 will be displayed in real-time but only, e.g., problematic
wafers.
Selecting the display classes button 404 on any
configuration screen portion 410, 510, or 610 causes the

display classes screen portion 610 (one embodiment of which



the layer, ot and wafer identification and the nunber of defects of the
wafer currently viewed. A defect wafer map graphic 712 occupies the center
of this secty@pyRig shows the tocation of the defects 713criiR@igfaht side
of the 15- general infor mat i on section contains the status of the
classification options 714 as sel ected i 9% he configuration screen,- as
well as a configuration button 720 and a search button 722. The

confi gurat i onigusheRalr JEC + 1 Eoebet 8isplaxsdt e WHed, §F18nu§?%p1514ﬁ!¥) in FIG
14 to access ihe %@aﬁ&”iﬁ&iﬁﬁé@%ﬁ%&@ﬁ”l&@é 13,0054 194 518164
respectively in F 5, to neke alterations to the status of t he
def ect summar PP%-PéénOIFO’Qhe AngﬁRil?a'l clggges senann iaddows thecesey by

pressing the ) fa%ﬁ fun t he
nmet hod 1400 to%%ggggrgiégé@gn%]fag%ﬂ%%; %’Og?ep Za?%dt hegtrer%t8 t%%%r' nvokes a
sear ch net Aod dem¢ bhittomet06 sagmesmvhedcont ignraticwarpd perfoomd an See FI G

13 dth I ' h
soraon. | From Srasiefisderon! RElGHCAS Clotootidy iaC kaRHAT Bletd SO0
1424 wherein. mmcleésmahhodonﬁmmmhehamg)es vegice retubras hhecchlsrlrﬂeazsear ch
ot P o P RS n SR S0 100 fnd BEfBbESLy SOMIREea

i dentifier dlsplays sunmary screen for Frevi

waf er that me&c:reehe eegr pn:he imtoglel aele&'hiaomjeéaﬂaen ba‘bl:he?déf@mlt ai ns

I nformat i on_the WD 02/ 29392 PCT/USOL/ 31029 31 classification of the
waf er def ctssumgxgsg?r%%?‘ecti ng the defects details button 726 invokes
t he defect detail Théuonttlos fify JOFF) 1428sses Eiﬂiithb4wasetpdéﬂétﬁ: ext ends t he
nunber of rows_incl ded in the defects hg grh cIude

i nf or mat i on sd-@ﬁ‘PSS the Bresi alr(?cgf: % (?Fe PhRE- d%]?%c‘fsser From
step 1426, thmayetsbmdcﬁzlﬁnam |t1waﬁetvobys¢mk’h.4@80m ol mbrs het ditepl ayed
defect table 7Q6 is. expan . gi’ thod 1400, t hen returslrl;g to stlp 1418.
The fields c EFnBSX eé’”%éﬁdﬁa 'ﬂ:'eﬁletct AE56Fe 628 Sshown
in TABLE 15 a@e&&ﬁeadsmm Elerictgonhenistoddape ayjiemated defect

classification classes 616 are configurable by each

customer. The user selects the classes.of interest
(highlights them) and then selects or deselects the classes
using list shift buttons 618 or 620. The defect source
20 identifier 100 only displays the user-selected classes,
i.e., those classes appearing in the “selected” lists 622
and 624 as opposed to the “unselected” lsits 626 and 628.
Once the user has completed altering the information
contained in any of the configuration screen portions 410,
25 510, and/or 610, he/she selects the done button 406 of the
configuration screen shown in Figs. 4 to 6 to save the
edited_configuration as shown in decision step 1416 in FIG.
14. PFollowing saving the edited configuration screen(s),
the initialize function for the defect summary screen 702
30 shown in FIG. 7 is displayed.
If the user wants to cancel Ehe configuration changes,
he/she selects the cancel button 408 of the configuration
screen shown in FIGs. 4 to 6 to return to the mode

selection screen or the defect summary screen.



TABLE 1: Standard Fields In Defects Table O Defect Summary Screen \afer
def ect Scanni ng el ectron Search Station inspection process m croscope

process sgﬁﬁgﬂﬂﬂﬁtatipn Defect # Defect # Defect # On-pEpubdigidey-the-fly
On-the-fly patial signature Spatial signature spatial signature analysis

anal ysis analysis Revisit Revisit RevB8it Cause Scanni ng el ectron
Scanni ng el ectron m croscope- m croscope- autonated defect automated defect

€| afssi fication cFexss¥) cemfdgured shakionciypes. fepe (SHYCtEBRISEX1 ) CI D
waf er defe f ef ' j kRS ti roce
15 Wen t hegég%yseq%cﬁ t?’l?egg%?%iérﬁéﬁgtg goﬁag ?' Eng??bnpg B, %%335-?&32' ect ??l)g

the defect detei foubwahdes7iecinding: enigsaeraht informstdon sahhary screen .
702 shown i I n i Of i } N in TABLE 2 is

i opl ayed 3851 & Sferyis cREARIT0E, 8 e SALEE I HRGB 21050 32
TABLE 2: 5Expandesising|thwlisn sBdection Thifte tablee¥2e: Tentepypstidem waf er

def eat Scanni,ng. gl ron:-. S . ' ' '

or ocess Do 480 9 (5% ftteen- POPR: S oty e B Toh R AT el R o P
Spatial sigmehuse Sfhe iudersigputarieo syl ideifect gaumaxy sgreepsi82anal ysis
anal ysi s Reyi il Repi sl toRaYi Lt ro GUSS 1998N2hNF1&! epd f on Scanni ng

el ectron
The left side of the general information table 704 of

10 the defect summary screen 702 contains such information as
the layer, lot and wafer identification and the number of
defects of the wafer currently viewed. A defect wafer map
graphic 712 occupies the center of this section and shows

.the location of the defects 713. The right side of the

15. general information section contains the status of the
classification options 714 as selected in the configuration
'éﬁréenh as well as a configuration button 720 and a search
 £%£Eon 722. The configuration button allows the user to
execute decision step 1420 in FIG. 14 to access the

20 configuration screen portioms 410, 510, 610 shown
respectively in FIGs. 4, 5, and 6 to make alteratiomns to
the status of the defect summary screen 702. A global

. gearch function is selected by pressing the search button
722. The global search function causes the method 1400 to

25 proceed step 1422. At step 1422, the method invokes a
search method and the user is promoted to enter search
criteria. See FIG. 13 and the associated description below
for a discussion of the search screen. From step 1422, the
defect source identifier 100 proceeds to step 1424 wherein

30 the method 1400 searches for wafers that match the search
query provided by the user. Following step 1424, the defect
source identifier displays the defect summary screen for a
previously processed wafer that meets the search criteria.

The defects table 706 contains information on the



m croscope- m croscope- automated defect automated defect classification
classification CI D Cause Cause

X Location EDX(SEM EDX(SEM Y Location CID
cD- X Dieva&h%g ion X Location Y Die Y Location Y Locaty e XD e
X Die Y Size ngY Die Defect Area X Size X Size Vol urre %féeg\z( Size
G ade Defect area (wafer Defect area (wafddr defect inspection defect
i nspection process) process) Type Volune (wafer Volume (wafer .defect
i nspecti on detdessifitipatiomrof rhecwesirpdetecty. CcTbecugegs evkﬁq#mg ade
Gortel TyorCbnplaBRELLOLARLAY ABERACISE LA RIReS ThE BEEEERdecdiiDe) (W1 €

defect Type (wa ect nspection i nspection process rocess) A
descri ption offuhctids appetep rig26n 1nhEI@nbb414 nﬁﬁttepofl425 gxtends ttdlg e 706 in

o oo oot QmPRPSRlok e sxatita, SHOMe! Ao PR i b8 5 Biitiet o0

ect #
Sequenti al 5nunbe:e infoma:ttno:dea‘tm&n adetbet preaisd Hocakdbar andnsize-df y

On-the-fly classi
PCT/ USOL/ 3102589 § f Sar d

eo%%%(%gdlgagélc l?% ﬁnfle (Ho%. QMOX\DC é r? 3e952 to

step 1428 in which the displayed defect table 706 is

expanded.

The method 1400 then returns to step 1418.

The

fields contained in the non-expanded defects table 706 are

10 shown in TABLE 1, and depend on the configured station
type.
TABLE 1: Standard Fields In Defects Table Of Defect

Wafer defect Scanning electron Search Station
inspection process |microscope process
station atation
Defect # Defect # Defect #
On-the-fly On-the-fly On-the-fly
Spatial signature Spatial signature spatial signature
analysis analyeis analysis
Revisit Revisit Revisit
Cause Scanning electron Scanning electron
microscope- microscope-
automated defect automated defect
classification classification
CID Cause Cause
EDX (SEM) EDX (SEM)
CID (wafer defect CID (wafer defect
inspection inspection
process) process)
15
When the user selects the defect details function by,
e.g., selecting the defect details button 726 in the
embodiment of defect summary screen 702 shown in FIG. 7,
the expanded information contained in TABLE 2 is displayed
20 in the defects table 706:

Summary Screen




process to
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signature
configuration screpgrBeNsiad The
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Ualiersdeffaxit ar e sel ScamningrelecsyxoBw pPeaheh Iimbai ng el pctron
pnspestiorCgroeeBss pindyropenps Iprocesdasps for  the defect based on
Defikctdbe studi es. | Dafectante of a case|Defedk spl ayed if oply one
68-thefflind. 1T npoa-thenflgne mat chi honetlse-£lys found, f nunber
yegat sl Gaiidrizauiree | Bpabeal adigmtearel olisfatial cdizmatmeg npt. have
ahallysise studi es fanabptd case 'Unkpawsilysss di spl ayed
Revisit Revisit Revigit
Cause Scanning electron Scanning electron
microscope- microscope-
automated defect automated defect
classification’ classification
CID Cause Cause
X Location EDX (SEM) EDX (SEM)
Y Location CID CID

defect inspection

X Die X Location X Location

Y Die Y Location Y Location

X Size X Die X Die

Y Size Y Die Y Die

Defect Area X Size X Size

Volume Y Size Y Size

Grade Defect area (wafer |Defect area (wafer

e defect inspection defect inspection

) process) process) '

Type Volume (wafer Volume (wafer
defect inspection defect inspection
process) process)

CID Grade (wafer Grade (wafer

defect inspection

process) process)

Type (wafer defect |Type (wafer defect
inspection inspection
process) process)

A description of fields appearing on the embodiment of
defect table 706 in the embodiment shown in FIG. 7 are

shown in TABLE 3.

TABLE 3: Description Of Defect Summary Screen Fields

Column Title Field Description

Defect # Sequential number for each
defect detected on the
wafer.

On-the-£fly On-the-fly classification
performed on all defects by




X Location The-precise X | ocation of
Y Location The precise Y |ocation of
X Die The Xy@aHospn of the die
| ocation of the die

t he

cont ai ni ng the defect.
cont ai mi ng the defect.

defect on the die of the

_ Y dereushi)®i02
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Scanning electron
microscope-automated defect
classification

The additional
clasgification of certain
defects that were reviewed
with the scanning electron
microgcope process. These
defects are a subset of the
defects subset of the
defects already classified
by the re-visit review or
others that are selected for
review by the scanning
electron microscope process.

Cause

Digplays possible causes for

{ the defect based on the

historical case studies.
The name of a case is
displayed if only one
matching case is found. If
more than one matching case
is found, a number is
displayed indicating the
number of cases found. A
class may not. have any
associated case studies in
which case ‘Unknown’ is

-| displayed.

X Location

The -precise X location of
the defect on the die of the
wafer.

Y Location

The precise Y location of
the defect on the die of the
wafer.

X Die The X location of the die
containing the defect.

Y Die The ¥ location of the die
containing the defect.

X Size The width of the defect.

Y Size The height of the defect.
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di splayed distinctly fromKLA_files that are generated b 20 revisit
cl asses. The KLATH®|eenses &abdfarff olnt fhgnfgbpdiment of defect

summary table 702 of FIG. 7 reflects case study information
from the defect source identifier. Within the causes table
708, a user can select a refresh causes button 709 to
invoke step 1430. Pressing the refresh causes button 709
will automatically update the causes table 708 at step
{232 and the causes column 730 of the defects table 706.
é;ilowing step 1432, the method 1400 returns to step 1418.
16  The refresh causes button 709 helps identify which tools

may be responsible for any particular defects.

The causes table 708 displays the variops classes of
defects in a class columﬁ 732 shown in TABLE 4 with the
number of defects of each class on the'current wafer,'and

15 the possible causes for the defects.

TABLE 4: Causes Table Fields

Field Description

A class of defects

The number defects of-the
particular class appearing
on the wafer currently being
processed.

A list of the possible
causes of the defect for the
class of defects.

Column Title
Class
# of Defects

Pogsible Causes




the defect section for on-the-fly and re-visit classes. The wafer def ect
I nspection process will generate the file once it has finished all testing

on the | ot tooboth on-the-fly and revisit results cagrfaRebi@sed
wi t hin one §§)§I e. The processing tools table 710 in the defect summary

screen 702 includes a list of processing3¥ools that the wafer identified
in portion 704 was processed with since the last inspection. The tools can
be sel ected to vi efrBees sgan hadrderedainphs caupes $pbdpf 788 gkt ect or a

class of def %ﬁ@;oﬁgff;éﬁsglbe{r&éﬁ (ol |§ﬁ#’e<9€ dHyiselebpackhe #iser

i dentify which S may be responsi or the defects. By default, the
tool s are |istexarpherepatial mignadsrgganalyris dlagpecheanabe dbsplayed

process the A t e / s’ﬂ:ﬁ:?eg- kLSt cting a
smal | tools ﬁlgrﬁtbg?{aof%%%égégggﬁex o the S'P%gg%kszléﬁgd?ooé tabl e
710 title, Srevimsesfibationdere-ofisiffe andl endrhe-dilyplcdpsseleareén processi ng
order. Any case i&gg&es that are relevant for each of the defects 5 on the
waf er indi cat & GRe peti fic responsi bl.e processing tool that will be

hi ghl i ght ed on t heTher emfthd+ily pmlaceesi mgy tlno | prerdvion fiigelrdd .. arBheshown i n

TABLE 5. TABLE 5: P ' Toal _Confi ' ol d b o
Descri ption ngmﬁﬁgﬁgf%g??%%'%tcfﬁg%iﬂygé tlﬂgﬁqﬁe?;tdla gl ds  Paraneter Nane

i nspection pmﬂessifieaaﬂuhnguiehad@ﬁuncla@mem&n&pmonﬁhéugigféo?ﬁéggi l'ine
f;gﬁ{???é&broﬁggg %XEE ﬂgvgléﬁggi S%% %2 Lfrégaéﬁ%%g éieg %Eﬁon
microscope-automatic defect classification and revisit
classes. The defect source identifier 100 uses a map file
to translate the customer’s scanning electron microscope-
automatic defect classification and revisit classes that
15 the defect knowledge database process will recognize. A
customer’s classes will exist in their particular customer
knowledge database process 218 if one exists.

KLA files that are genérated from on-the-fly are
displayed distinctly from KLA files that are generated by

20 revisit classes. The KLA files have separate columns in
the defect section for on-the-fly and re-visit classes.
The wafer defect inspection proceSs will generate the file
once it has finished all testing on the lot so that both
on-the-£fly and revisit results can be stored within one

25 file.

The processing tools table 710 in the defect summary
screen 702 includes a list of processing tools that the
wafer identified in portion 704 was processed with since
the last inspection. The tools can be selected to view

30 case studies that apply to a specific defect or a class of
defects caused by the tools selected. This helps the user
identify which tools may be responsible for the defects.
By default, the tools are listed in reverse processing

order, from the last tool to process the wafer to the
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shoul Qd@rothhSP! ay . e the cluster ere
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Any case studies that are relevant for each of the defects
5 on the wafer indicate one specific responsible processing
tool that will be highlighted on the screen. The
processing tool table fields are shown in TABLE 5.

TABLE 5: Processing Tool Configuration Data Fields

Parameter Name

Description

Station _
Type/Station ID

The station type
is wafer defect
inspection
process, scanning
electron
microscope
process, or off-
line (seaxrch). IE
the type is either
of the first two,
a Station
identification
will be required

Adders/Repeaters

Field stating
whether adder,
repeaters or all
defects should be
displayed

| Cluster

Field stating
whether cluster
IDs should be
displayed and from
where the cluster
data is gathered

spatial signature
analyeis

Field stating
whether the
gspatial signature
analysis should be
calculated for
digtribution on
the wafer

Excursion

Fields indicating
whether all wafers
with defects will
be displayed or
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Once the initialization process has completed, the
defect source identifier 100 will execute the defect source
identifier database process 214 to determine the last wafer
processed by the tool. The defect source identifier 100
executes the manufacturing execution database process 210
to retrieve a sequential list of processing tools that
processed the wafer. If any of the ‘adders, repeaters,
spatial signature analysis or clusters from the defect
management database process 208 have been configured, the
defect source identifier 100 accesses the defect management
database process 208 to retrieve the configured
information. _

The defect source identifiéf 100 then executes the
defect knowledge database process 216 to obtain a list of
causes for each detected defect. This list of causes is
based on either all of the defect’s classifications or the
configured classifications for a specific defect. The

defect source identifier 100 also executes the defect



.displayed to the user. 10 In addition to nodifications of the displayed
defect summary screen 702 using, e.g., the configuration function or the
sear ch fuqﬁ% Through the defects details function (pEPBS1ATRS and
1428), or e re?resh causes function (steps 1430 and 1432), the user can
cause various 15.. defect inmages to bd8displayed. The user can sel ect any
defects on the mafer map 712 shown in FIG 7 by, e.g., a nouse select at a
sui tabl e | okaowdedgn daiwbesecpraapssr 24F 4l SHéan%¥$% o |cegsesnioher e each
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particul ar ddedds afinthe dauses Hablet7¢8 @fl e dabeoh sunmagsf serserabl e of
t he def ect nmary screen 702 to highlight the correspondi ng defect on

t he defect map.” The row corresponding to the sel ected 25 defect displays a
gal l ery 6f inmageafter theatdadef eolleqtrlorsdﬁ complebe pcthe tdgifleet an arrow i s

| ocat ed besi_de ggg sé}ééezg)f %ﬁie&ﬁgengeg?ﬁ ?E defgek sumary
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detail for 532‘ ectpoj"%t% egaeﬂ: ach 301 e%%%g%?/]?gﬂ? nggt he defects
details buﬁhspliﬁéd fidecls nseznd Iocatlon of certain defects are WO

'02/2939t?lPPCT/[JS 1/ 3 %12'-}3’3591} dg‘égh n@eoq_e(:ﬁgtd%%p\ﬁ qugd.e. 9., from

i nformaton gen Pa? |ng e ectron mcCr process. The
user can Sels&ﬁﬁnaayysci‘@as 202 uladzngaLeEg.c,olummcaﬁﬁlguiatitm ctehet:n.ent abl e 706

to select that ¢lass a he I, OWS in. def. 6 and defects

on the wafePrhﬁﬁ 79T FURGEAPR - to£§$ﬁ?é?' ggtggﬁ%égéfﬁ%& i%be di spl ayed.

If an errorfuaeeEioes (mrem.g ke anecm:'eso)n, afr &he péftédsh adzases functions,

t he executign OE the, function.w || ? &%pated and t he ori.gina defect
p

data wil | Py ERFeRR, 1&5?0?"‘%0 & UBBPea? o the 'dafect summary

screen asd ide€eetr thages to be dlsplayed. The user can select any
defectg on the wafer map 712 shown in FIG. 7 by, e.g., a
mouse select at a suitable location on the wafer map or an
alphanumeric selection where each defect is provided a
referencing number or letter, to highlight the
20. corresponding defect record on the defects table.

The user can select on a particular defect number in a
defect # column 740 on the defects table of the defect
summary screen 702 to highlight the corresponding defect on
the defect map. The row corresponding to the selected

25 defect displays a gallery of images for that defect. To
gort the defects table, an arrow is located beside the
titles of some of the fields in the defect summary screen
702. The user selects the arrow beside the field stating

" the criterion used to sort the table. The defects details

30 associated with the selected defect field are displayed.
The user can display additional detail for each defect on
the defects table 706 by selecting the defects details

button 726. The size and location of certain defects are



will be | ogged on the error nessage page. The defect summary screen 702
di splays data from various data sources. The inspection tools of the
defect souggfedidspntifier creates a KLA file after they anraRRgidd

i nspecting a ot or wafer and store wafer identification and defect

i nspection information in this file. The39general information section 704.
of the.defect.summary screen 702 is populated with |ayer, wafer, and Sot
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The KLA fil e @radecedcbys ehwtingithe dstevtiomspecnyoef thel above ai ns the

I nformation t opul ate t.he e]l ds _sh | n. TABLE 6: . 2/ 2

bCT) USoL! 9100 ERRLERET RS dietnlts ofl B0 ent Teiidtgor s I BE €2 LhRhSH
Screen Col uman8@ the brigindl d=ficpti datdewill be SHegpdayedl nAmbeErrdror each
def ect detlgct ed _on tgg waf er O1-t he-f lfé Ow-t'“rge-f I)é classifi caltéi on
per f or med 19n APRIYF&E BPRGAT (T TR SPEREE AR, SSERSH PP oS SIS
Revi sit The addilfli bealoggédssi fibeakeranrohegsddeanipagedef ects t hat were sent
to be reviewed vvi&,ﬁe '

agegggé(gﬂmmary screen 702 displays data from
various data sources. The inspection tools of the defect
source identifier creates a KLA file after they are done

15 inspecting a lot or wafer and store wafer identification
and defect inspection information in this file. The
general information section 704 of the defect summary
screen 702 is populated with layer, wafer, and 1ot IDs
gathered from the KLA result file. The display options

20 table 714 is populated with the information from the
configuration settings.

The defects table section 706 contains data that was
collected by the metrology tools, e.g. the scanning
electron microscope process 206 and the wafer defect

25 inspection process 204. Depending on the station the user
is running the defect source identifier from, data from the
wafer defect inspection process 204 only, the scanning
electron microscope process only if data from the wafer
defect inspection process is unavailable, or both processes

30 204, 206 will be displayed in the defects table section
706. The KLA file produced by each wafer defect inspection
tool contains the information to populate the fields shown
in TABLE 6:
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defects that were sent to be
reviewed with an optical
microscope.

e
nt he
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Scanning electron
microscope-automated defect
classification

Caley,

The additiomnal
classification of certain
defécts that were sent to be
reviewed with the scanning
electron microscope process.
These defects are a subset
of the defects already
classified by the re-visit
review or others that are
selected for review with the
scanning electron microscope
process.

X“Location

The precise X location of
the defect on the die of the
wafer.

| ¥ Location

The precise Y location of
the defect on the die of the
wafer.

X Die The X location of the die
containing the defect

Y Die The ¥ location of the die
containing the defect.

X Size The width of the defect.

Y Size The height of the defect.

Defect Area

The area occupied by the
defect. This calculated by
multiplying X Size and Y

Size.

The cause column 730 in the defects table 706 is based

on data retrieved from the defect knowledge database

process and the customer knowledge database process with
the data from the metrology tools 204, 206 for each defect

detected on the wafer.

The defect source identifier finds'



the follow ng search criteria that was input into these systens using
on-the-fly, spatial signature analysis, re- visit and scanning el ectron

m croscope- g gBspd defect 5 classification classes, and pifrsisawy €
processing tools. The spatial signature analysis data is retrieved from
the defect managerment dat abase process 208. The spatial signature analysis
data is gathered if_the spatial signature analysis option 530 js.selected

in the sel ect the gelevank|eans iskordrscEer eradh dafEcGuby FRRTelIEme
portion 510. £herehvsirbia Mol ks AaERRE fhd 19BuENEnfBI Ehtse
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The causesS5t alsiles2d8icatior clefsaes,sandarpe sor dare/ Procesasing nkoelks a

retrieved "from"t KL,Q | . f gq . d r s 216
and the custoner k]ri:g?vl € gféiézjoescf'ac{%%ggg %ﬁ%%%%gg%% Iq'l‘El ?hgggéﬁee@tﬂg%ﬁrce
i dentifi er 10@hecdesfiect avanagendnt datebasénpudaaiye 208.abdbe ppacis:s 216,
t he defects sum 5¥u§gr£§&i§i%ﬂi%@aay_{?d %%Qfég Foa %‘Ialéf) §.ainforrration.
Each defect clPaSsfrication 11t ed tntha ef ect’s tgb e ?V\,ﬁlch I ncl udes
i nput from oneignabteng &AL PHid idpkdpni $530skel seldareld ip the sebecistudies in

defect kngw a e GESS _.The | .t f .
know edgquat geggggp%g%%%sf%%%% i ef1l ?‘le]é\l/% ‘f%%rﬂggrg‘st lé’?legg%%ﬁ cg%)%loannd on
the fly, spatisald.si ghatclestenaldetias, (CID) V& sgdtlennkds Eaoni hjeedefeaton

TP o AR SE el 3R po2b} 5l 333, LA Lot
tool s tabl e axheshonfiigurd¥birE 7.Ifl thehspatidl (eignatusreaanalpgses ent ron
PCT/ USo1/ 310281855 0Rp PP RN o (BRECk RE: POE |19 STEh FBF 4thfer
i denti fi cd6i omadagament dalcatbade gaocess 208, detidctthe defects summary
screen will be displayed without the information.

The causes tablé 708 of the defect summary screen 702
contains data retrieved from the KLA file, the defect
knowledge database process 216 and the customer knowledge

20 database process 218. If the defect source identifier 100
cannot access the defect knéwledge database process 216,
the defects summary screen is displayed without any causes
information. Each defect classification listed in the
defects table (which includes input from one or many KLA

25 files) is used to look up the case studies in defect
knowledge database process 216. The inputs into the defect
knowledge database process 216 to retrieve the cases are
tool type and.on the fly, spatial signature analysis, re-
visit and scanning electron microscope-automated defect

30 classifications.

Accessing the manufacturing execution database process
210 populates the fields of the processing tools table as
shown in TABLE 7. If the tool (e.g., scanning electron

microscope process 206 or wafer defect inspection process



i nspection information for the wafer will not be displayed. 5 TABLE 7:

Qut put For Defect Summary Screen Nanmes Description Defects Summary screen
The Def ec ry Screen for the selected node is di nt ai ni ng
the def eg‘fbl nspection information for the wafer. Errof&rrlg%@gbog&A det ai | ed
error nessage is displayed in the erré42 nessage page if an error is
encountered. A user can select an inmage selection button 742 in the defect
# col unm 74Q02h imfoxteftEcons canhbe TOaratxigved| 9r am wafiarye sel ection screen
including a, Cty e i mage button
742 has beengéllc’al{:ff caazflé de e%‘t igéunf%% Bﬁntl égr accesséés&t he dgf ect source
i dentifier daspeeision dnfomabient fier | theywaferewhbheieh) Heodisphayedecific
defect with respective input and output fields as shown respectively in
TABLES 8 and 9. 15 TABLE 8: Input Fields For Inmage Sel ection Screen Nane
Descri pt 5onTABBReT: | Dulipmt] &Fper Deflecit |Stmanryoﬁcnéem he waf er Lot I D The | ot

i denti f i catHiop—ef—+he—wafer—afer IDT uC||L|||\,aL1U|| ur he

vaf er Def e¢®B%H b uni que nurbei—of—the Iﬁ:e'ﬁg 'Ia'mti@.ﬁ t-he—wat-ef—Fhe—-fge
file(s) ar¢ D@fﬁﬁ??eﬂ‘“ﬂ@%‘%@"ﬁ??ﬁct sou :fg‘ DRESEEE| %1“':3‘—1‘ gcvﬁefﬁ th KLA
file and sfored in the defect 20 source-3uénti £F Fcir & f} one
enbodi nent ] the wafer defect inspectio d 5 a9 cannl Ng

.ec 1nspectlon
el ectron Vﬁ)02/29392 PCT/ USO01/ 31029 43 information Ffor the wafer.

Error megsage A detailed error message is
displayed in the error
message page if an error is
encountered.

U

A user can select an image selection button 742 in the
defect # column 740 in the defects table 706 to display an
image selection screen including a gailery of images for,

10 that defect. Once the image button 742 has been selected,
defect source identifier accesses the defect source
identifier database to retrieve the image file name(s) for
the specific defect with respective input and output fields

as shown respectively in TABLES 8 and 9.

15

TABLE 8: Input Fields For Image Selection Screen

Name Description

Layer ID The layer 1dent1f1catlon of
the wafer

Lot ID The lot identification of
the wafexr .

[Wafer ID . The wafer identification of

the wafer

Defect # The unique number of the
defect on the water

The image file(s) are exported by the defect source
identifier along with the KLA file and stored in the defect
20 source identifier file system. In one embodiment, the wafer

defect inspection process 204 and the scanning electron



m croscope process 206 generate an image file for each KLA file. The inmge
files may contain all the images for the lot or wafer. If an error occurs

| ocati ng or W&hdHes9s Ng the jnmages, on the error nmessage RRYAzseli@2ee! I or
may also 5 be stored in an error log file database. TABLE 9: Qutput Fields
For I mage Sel ection Screen Nanme Descri pt4|30n Def ect I mage Screen A new web
browser containing the inmages, a wafer. map with the sel ected defect

hi.ghl i ght ed, HECEOECOPe JREPCesR 206 TERCEREE 3l 6magss IRl ey foresachy Kb

detai | ed e”orf:.'I'éssaﬁﬁe':?maéE sfil1a%e falNobiiea Bi raqu t@i@smag eBagér ithean error
I's encountered. The user can select the wafer defect to display as 10

il lustrated i Aokt 6y vader. off ANGerrer PACYFR k%ﬁé@opiﬁnﬁetvww t he

def ects tabl e.fe0 rgﬁﬁk u ec S I y if a
mat chi ng causeﬁl‘as§ O%Es %r%r? aﬁggﬁgegﬁapté% ngtrgguggkléis? @%ﬁﬁ%l%@t he
nunber of 8audbesstoyeddinsaniienqnarydeg Fhie daahase.click on the nunber to
15 open a new browser w ndow di spl ayi ng a defect cause selection screen
900 (one enbodi ment of which is shown in- FIG 9) listing the various cause
nanes in fiel (:I'AB@Euﬁn Qpru’azeHj@é-deeﬁ‘gri m&gﬁ@elredﬁiloadscuém 904 and case

iITB.gE,‘S in fi Cun H—9 06— tHhat—have—Hts ﬁé aﬁ&e{iéhccn fotmd—to—26—= pIy

to that speci et eet—TFhe—tser caf—t+He 8y na..e—égﬁrfheqf/aause

col um 902 t(b(?;fs?ﬁfk‘a§‘-“398e% ]ﬁeéﬁ case de e]p i 'on M PeC2 102 Iwen
1-

p=]

the user cligks on a case inmage button 908 := i eE’c’ ieg'a%o‘f’h% 906,
a new browserl opens (corresponding 25 to i 1 ) dlgpl alyi ng
a case inmagelscreen 1100 corresponding to I’T% % ;| itﬁ

associ ated With—the—selected—case—study— TR —bhi / e;;i S rage VO
02/ 29392 PCT/G%E@F3T6§§a9ﬁ4 77| A detailed error message is -

displayed in the error
message page if an error is
encountered.

The user can select the wafer defect to display as
10 illustrated in step 1440 of FIG. 14. In the cause column
730 of the defects table 706, the name of a cause of a
defect is displayed only if a matching cause is found. I£
more than one matching cause is found, the number of causes
found is displayed. The user can click on the number to
1S open a new browser window displaying a defect cause
selection screen 900 (one embodiment of which is shown in -
FIG. 9) listing the various cause names in field column
902, cause descriptions in filed column 904 and case images
in field column 9206 that have historically been found to
20 apply to that specific defect. The user can then click on
any name in the cause column 902 to display a detailed case
description 1000 of FIG. 10.
When the user clicks on a case image button 908 in the
case images column 306, a new browser opens (corresponding
25 to step 1442 in FIG. 14) displaying a case image screen
1100 corresponding to images 1102, 1104, 1106 associated

with the selected case study. The embodiment of case image



screen 1100 shown in FIG 11 is based on the assunption that the case

studies in defect know edge dat abase process are organized so the defect
source 'dgﬂﬁb{dﬁsﬁ 100 can retrieve inmages generated bypthgseisansi NY

el ectron m croscope process 206, the wafer defect inspection process
and ot her such processes. The fields a44ociated to the expanded defect
cause sel ection screen of FIG 9 are shown in TABLE 10. 10 TABLE 10: I nput
Fi el ﬁs ;I'o EgaRtR L TRY cshowdad5eFIR} bk iigh basedecen teeaaREPLipRi on Layer -
| D The | ayek . Ldepdd fl [ 0 REkLgation of
t he waf er V\H1 g? ?%)éT%a?esaéwaéfﬁgﬁ %3e%€f?éf/%acﬁ glr?gg% E@?%E;&a \/\%éfﬁears'ecﬁ gxsﬂs:éél'ﬁe def ect
cl assi fi cat agesorJemized sthéheodefegtysomricehidpatifiepddlacant o be |isted

The case i e#n%ég) | rent screens
shown in TX%%E%%;&I eﬁ?gé%%ﬂy% g?é%ﬁ%?%ﬂgl%{ffo%f t he case i nmage
screens 510;ﬁg|icughscem qurasessyRibr ythe mafierndefept ivspepligpenraaesan error
nessage w | n r S ' t he
error |ot flzloé. %% ‘?%E{%%%f% E’)%?gﬁ%sé roﬁhgg%ﬁ%g% uglggggFgc%]{i%n Scr een
Name Descri pixpende®odsfidrte cGugeecselecitictc serren aEWII 0 @redshpvayi ng t he
Causes List ,t agé Eeiéect Know edge Dat abase A new screen is displayed
Process Def é&t %‘ai S" showi ng the case background, Screen case details,
and defect information, all retrieved fromthe Defect Know edge

Process lgas E’ABEEQES ScfnePeuQ: 21034 bt larla®d9b8BLAY ®bhuse Selection

204

Dat abase

Screen

Name Description

Layer ID The layer identification of
the wafer

Lot ID The lot identification of
the wafer

Wafer ID The wafer identification of
the wafer

Class The defect classifications

Tool (s) The tools for which the

S causes are to be listed

The case image screen 1100 of FIG. 11 may access the
different screens shown in TABLE 11. If an error occurs
15 displaying any of the case.image scfeens 1100, the defects

summary screen will be redisplayed and an error message
will be displayed 6n the error message page and logged in

the error lot file.

20 TABLE 11: Outputs From The Defect Cause Selection Screen

Name

Description

Possible Causes List Screen

A new browser displaying the
Causes List table

Defect Knowledge Database
Process Defect Details
Screen

A new screen is displayed
showing the case background,
case details, and defect
information, all retrieved
from the Defect Knowledge
Database ' Process

Case Images Screen

A new browser is displayed
showing the Defect Knowledge




showi ng the Defect Know edge WD 02/29392 PCT/ USCL/ 31029 45 Dat abase
Process inmages for a specific case Error nessage A detailed error nessage
is displaygehdthetfde error nessage page if an error is gqRiseHAWRdA The
user can select to conpare-an inage displayed in. the case I nage screen
1100. with a wafer defect case history rmdtrieved by the custonmer know edge
dat abase process 218 5 and/or the defect know edge database process 216 as
i ndi cated by |steps 1444 and 1446 of FI G |RatapaggiPrqgess jsagescfetts
whet her they|wish to utilize an inmage conp&r&pestfiercag®)0 as shown in Fig.
12 in decisi oBrspgpméddage | f the answer {8 detatled exngr meagage H®, |[hen
the method 10 1400 returns to step 1418. |fispbayedwsr tthe @eedsi on step
1444 is yes, {the met hod 1400 conti nues to|seepagdiBagidrfciam etioruser
selects the particul ar case history and neencbogyerédol process 204 or| 206
to display in the 1 nmage conpare screen 1200. 15 The net hod 1400 di spl ays an
I mge conpare screen 1200 of FI 2 (step 1448), that allo t he, user to
conpare a defect Fﬁﬁg@si’élﬁﬁes(?%ﬁ%mtg 8‘8‘?@%?% gaRgE géﬁpg%ﬁegilﬁbl udi ng
fiel dé sgozlvn it—theTABbE %aa?amTﬁfémd}luenwmﬁ a Oed et derf&gl ; € sase i Hshown
in F I splays a rality of case | es_including i nages sets 802,
804, 806 fromek &ﬁ"?éo‘?‘z tﬂ&?&'&ﬁnﬁﬂ@“’t@? r‘%ﬂFﬂiﬁaéPoEgBE%Sgp%%ess 206
and/ or thesoptainadibrweher déed & tkriowdpagki @atakada InsRepis00865a204 sinmilar to
as displayed qn the case image _screen 1100 shgmn in_FIG _11. The user may
sel ects 25 ond®eisgEet B & Jf4enanty paas 7t friftedes Eéﬁsﬁnoﬁéﬁ 206 ‘or

other. TABLE Ligerl BRUEELT OwhdEIGT ERERALESIDCES Al 1 NHE ahResRaGO! iparef ect

| rage Nane The nane of the inage |, . . ..
screen 1200 as shown in Fig. 12 in decision step 1444. If

the answer to decision step 1444 is no, then the method
10 1400 returns to step 1418. If the answer to decision step
1444 is yes, the method 1400 continues to step 1446 wherein
" the user selects the particular case history and metrology
tool process 204 or 206 to display in the image compare
sereen 1200. . L
15 The method 1400 displays an image compare screen 1200
of FIG. 12 (stép 1448), that allows the user to compare a
. defect image selected from a defect image screen 800
including fields shown in TABLE 12. The embodiment of
defect image screen 800 shown in FIG. 8 displays a
20 plurality of case images including images sefs 802, 804,
806 from such tools as the scanning electron microscope
process 206 and/or the optical wafer defect inspection
database process 204 similar to as displayed on the case
image screen 1100 shown in FIG. 11. The user may selects
25 one image from each of the types of processes 204 and/or
206 or other. '

TABLE 12: Inputs To Image Compare Screen

Name Description
Defect Image Name The name of the image




WO 02/ 29392 PCT/ US01/ 31029 46 selected fromthe Defect

| mrage screen Case

| rage Nane The nane of the image selected fromthe Case Inmage screen
Layer ID {sedRypr identification of the wafer Lot |D JBfukhlsiae
identification o the wafer Wafer 1D The wafer identification of the
waf er Case description The case study #éne that references the inage to be
enl arged The user selects an inmage in ejther the case inmage screen 1100 or
t he defect |i mrage screen 800 and a new peelectedifremthespetsdthg t he i nage
conpare screen 1200 is ..5.. launched w Ihags savegnged version of the inmage
1202 sel eqiCage Thagesiamean t hen sel ecl The namegeff then ihagease i ngge
screen 1100 and an enl arged versi on of [ &eléctmgh f12@thei Caadcmigepl(ayed
adj acent tg the previous image sel ect edj schémn user can sel ect any ofl the
possi bl e cqusgerl®d included in the caupElsetkdyer idénbifitetidsf e®@ summuary
screen 702 fto display a new possi bl e capske s@f=xti on  browser wi ndow
cont ai ni ng [@ettagbed | nf ormat 1 on about t e shtciildentdidseat iamdie dgf ect
source identifier. The inputs to the ppthkehbteferause sel ection scregn is
shown in - IywaFABLEDI3. TABLE 13! Tnputs|TiRe WeEd2oi8eht ef{earsmonSeifecti on
Nane Descri ption Layer ID The |ayer i deghé fuidyd on of the wafer Lot] | D The
l ot of idefigakeCaEEERiion (NE VWl €T VAl PRe [dasH @0y Chamd&¥Rad | cat fjon of
references the image to be
enlarged '
The user selects an image in either the case image
screen 1100 or the defect image screen 800 and a new
browser window displaying the image compare screen 1200 is
.5. launched with an enlarged version of the image 1202
selected. The user can then select an image from the case
image screen 1100 and an enlarged version of the image 1204
ﬁill be displayed adjacent to the previous image selected.
The user can select any of the possible causes
107 included in the causes table 708 of the defect summary
screen 702 to display a new possible cause selection
browser window containing detailed information about the
specific case from the defect source identifier. The
inputs to the possible cause selection screen is shown in
15 TABLE 13.

TABLE 13: Inputs To The Possible Cause Selection

Name Description

Layer ID The layer identification of
the wafer )

Lot ID The lot of identification of
the wafer _

Wafer ID The wafer identification of
the wafer

Class Defect classification

Tool (s) The tools for which the

' causes are to be listed




the wafer Class Defect classification Tool(s) The tools for which the
causes are to be listed WO 02/29392 PCT/ USOL/ 31029 47 \Wen the user
sel ects a spaFéddoseacause nane in the causes table 708 of pchasagiemt
summary screen 702, the case study details are retrieved by the defect
know edge 5 dat abase process and a new bridwser wi ndow contai ni ng the
detailed information is displayed. The outputs.fromthe possible cause
selection table is shown in TABLE 14. |If an error occurs displaying the

detail ed cause sejRehi Ofe StdALBe1bBesdes eapsciRITRENSECHERE AWGM | | be
10 redisplayed and an error nmessage w ||l be displayed on an error nessage

page and | ogg&@usast heble rHhe |y IéeﬁafﬁbﬁﬁmﬂarYTEBEEeE4702(lﬁﬁﬁuQ§ﬁ§w3m
The ‘Possi bl e %gﬁagpgsksgié ke NUPE 18580/ P LR ddiRACknigulgdoe Dat abase A

new browser is ayed Process Defect tails show ng the case

background’ Satebaseaproersmians aangwdbreezer figdem containing rde i eved

fromthe Def ectertiothefiforti AASS B&ggfﬁgeaﬁr e MaEpaes ArdRtaid ed error

nmessage is displayed In e error nessage page If an error is

encount ered PosBibhenadese wrleardiongtpbiectsishpuns 10eFaBREI M1y processed

by a plurality of proggssing (ks B&Qﬁf&gﬁ?% oy dtetll.gﬁ‘.’ﬂ’éfie alde 2Ny Of

t hese processing tools nay cause certarn tefects on the wafer. A list of

the pr o_cessj[ ngpez.(actéohssgmnha:xh@ MeeESeduma/mt ;acﬁegnp'ﬁgvi Wbl ibe hfe .

processin o] . C of__0 | o] e
99 @ed&%@%%y%%zm%l% % éq:r%g: EFEngSé Wil e '&gspfgp&q o rgn

def ect sunmary SCr
error message page and logged in the error log file

database.

TABLE 14: ' Outputs From The Possible Cause Selection

Name Description
Defect Knowledge Database A new browser is displayed
Process Defect Details showing the case background,

Screen - | case details, and defect

- ‘| information,. all retrieved
from the Defect Knowledge
Database Process.
Error Message A detailed error message is
displayed in the error
message page if an error is
encountered

15
BEach wafer undergoing processing is sequentially

processed by a plurality of processing tools. Processing
of the wafer by any of these processing tools may cause
certain defects on the wafer. A list of the processing

20 tools that have processed a wafer is provided in’ the
processing tool table 710 located at the bottom of one
embodiment of the defect summary screen 702 in FIG. 7. The
user can select one or more of these processing tools and
click the refresh causes button 709 to refresh the defects

25 table 706 and the causes table 708. The refreshed defects

table 706 summarize the causes that may apply to each



user can select one or nore of these processing tools and click the
refresh causes button 709 to refresh the defects 25 table 706 and the
causes taky, » The refreshed defects table 706 sumMmBggg8aiklie Causes

t hat may appry to each WD 02/29392 PCT/ USOL/ 31029 48 processi ng. tool used
to process the particular wafer. By ddBault, the causes table 708 shows
all possible causes for the wafer's defects. The inputs to the processing
tool incl udwceaemgettmtsl gisedn tonpregese the parpbrElas: waﬁq;w sBYo The

Processi ng t t '
of *t he vir e LgulPy) Ehe GRS 104! ooHLTR1 L pduBIBIY HadelEbE, C21 1 00
i denti fi cat itdwe uﬁferm GeffemtsCl afheDuftmilts doatbef pccacemngatoolt he user

sel ects the;%%ﬁh& Q eﬁgdéﬁﬁﬁgbgﬁhﬁﬁéf? I?Ek ggresh causes button 709,

i nformati on™'s re ri eve noW edge dat abase process and
the defeSts and causes table 708 are updated to show the defects present

on the waf r S g ted tools. The
out put s froﬁ#ﬁﬂé $ ihﬁ¢%§:ﬁ§ ﬁhgng+6%%AQQﬁ%nggf §%+fs shown in TABLE 16.
15 TABLE 1 3mﬁhtputs From The Processi npgpdsxedip®doni on Nane Descri ptli on

Cause col uLagert i@ Defects Updated to prieav layercddentdficdtivre afuntper of
causes for |the defects during the procksise vafelr the selected tool |(s) #

of Defects [@gcURp of the Updated t0 sholrhédaduidaehti€adaetonlad € 0

defects prgsent during the wafer
Wwafer ID The wafer 1dentif1cat10n of
the wafer
Class Defect classification

Once the user selects the desired tools and selects
- the refresh causes button 709, information is retrieved by
'16% the defect knowledge database process and the defects and
) causes table 708 are updated to show the defects present on
the wafer during the processing involving the selected
tools The outputs from the processing tool includes those
fields shown in TABLE 16.

15
' TABLE 16: Outputs From The Processing Tool Section
| Name Description
Cause column of the Defects Updated to show the cause or
Table number of causes for the

defects during the
processing of the selected

tool (s)
# of Defects column of the Updated to show the number
Causes Table ’ of defects present during

the processing of the
selected tool (s)

Possible causes Updated to show the cases
pertaining to the selected
tool (s)

A global gearch button 722 is located to the right of
the wafer map 712 in the embodiment of defect summary



the processing of the selected tool (s) Possible causes Updated to show t he
cases pertaining to the selected tool (s) A global search button 722 is

| ocated to Wfigedidesgdt of the wafer map 712 in the enbodi mygraihsiasect
summary WO 02/29392 PCT/[JSO1/ 31029 49 screen 702 shown in FIG 7. This

gl obal “search button 722 allows the use® to display defect inspection
information for a specific wafer using a wafer. search screen 1300 shown

in FIG 13. TRSTEFBLAP2sHEWH HuFEG 722 T @ldRd §earshsbyftar iz

stations in thaiwabetnsogssrs X WBpiadPOabectli Sifppttibe daksshatOr Mati on
for a specific wafer on the existing browser as indicated in steps 1422

and 1424 of e algpeghfin vafeptusipgapcafer reaaray pereeRel3QQ rshaym

speci fy vari oys, paganeser syhd Jipa1ekehrSRABGEESE RN 21300 10ns Ouditg OW the
search. If nmultiple wafers match the search criteria, a list of matching

waf ers wi| P befdesprahegtations Ha her vafer searchsdcxeen 339pekefic wafer
for display i d C I 7 T y W r-ddd the
'Ellsggﬁy 1%% &elféél-.ﬁ:? ot ha€e8n Pér d %é&?&&f‘é‘;ﬂkxkef ”t?rl?etf}i 4

waf er search scr ate/time ranges of wa S In
1302A, 1302B, exigtiggabrouser s |lindiceted im0osizeprsnd422042Bd iA24 of

I nspection/ rew-ew t ool | 8 px.ocC. | I ool Lot e t in
fields 1306A \gﬁ‘l%gss‘.” ﬂé%%ﬁal“?ggﬁgg %ﬁeﬁé%'p&qg%'of T?%t ‘r‘%‘%%i%‘ga i st
of waf ers thatepecéfiynvaxionsipar@@tieyrsselincthe grabenu ssiarchc herden i AP 1308

cheok 1 dPa FioaersPlcthe Wil 1 BhEEinty el uBRe IS GUSET

a find waf ers cyiteohal3aOlist ret madebingewafsts ofilindeedibplayedtidn ng t he

Thtorest by SBECRPEE’ o Paf Gelth Aok BaBE S AP ELY Sinllaliin, o,

pul | -down nendkhe3d¢feFhesthmmarpfsorsear §0Rs t hen popul ated with wafer |Ds

In a wafer identif&ggthg&k will enter in the wafer search screen 1300

15 the date/time ranges of wafers in fields 1302A, 1302B,
1302C and 1302D. In fields 1304A and 1304B, the
inspection/review tool of interest and a processing tool of
interest in fields 1306A and 1306B. The user algo has the
option of retrieving a list of wafers that are in excursion

20 Dby selecting excursion check field 1308 or all wafers that
match the above filters by not selecting excursion check
field 1308. After the filter fields are complete, the user
selects a find wafers button 1310 to retrieve the list of
wafer lots matching the selected filter criteria.

25 The user then selects a specific lot of interest by
selected a lot identification option in a lot
identification pull-down menu 1314. The list of wafers is
then populated with wafer IDs in a wéfer identification
field that are contained in the selected lot in a wafer

30 identification pull-down menu 1312. The user then selects
the wafer of interest. The list of layer IDs is then
populated by selecting one wafer identification option in
the wafer identification pullédown menu 1312, then the

* layer identification pull down menu 1316 is populated.



field that are contained in the selected ot in a wafer 30 identification
pul | -down nenu 1312. The user then selects the wafer of interest. The |i st
of layer K&odndsdhhen popul ated by sel ecting one wafer pegpdiksigati on
option in %e waf er identification pull-down nmenu 1312, then the |[ayer
identification pull down nenu 1316 is popul ated. WO 02/29392 PCT/ US01/ 31029
50 Once all the selections are conplete, the user selects a conplete
blﬁttgnf 1320 to rencee addl tithe spipgtiongiare gempleteditdhn aperheeledtsts in .
t he def ect ﬁﬁﬁﬁ: 0 o B search
table inclu es %%E&f é)sz,l 3329\/\%\9&1&1},&&% 11:1;@ %A\Bi%ﬂ Qﬂi%% éfﬁéeﬁl% The

d obal \Waf edlSpaazmHemeaulmamnDblserdqﬁac@n SuEgLy SE¥ERTe 7|03y§hown i
i dentificati tdhe wafer being searched. Lot ID The lot identification
of the mafer gelng searched Wafer 1D The wafer identification of the

waf er bebng searThedyldbeduwaifen Search taplendhcludes thoser £iedds| nspection

Tool Type a rs inspected by a specific inspection tools
Processing $oo%52§%e and¥q688earch waf ers processed by a specific
processing -Search Date, Start Tinme Search wafers in a specified tinme
period Had [Paf nme..Seajc p me per| od 10
Error Handl E?“Bﬂ?hgpdef%n&utfogocghr? %bafll gwra éﬁgsgéé%%r? ab &

capabiliti ¢Waingat display errors and infbssmtiptiah nessages to t he|user
using a nessagerpmpe. The errors are dijSTHeayager identification of
the wafer being searched .

Lot ID The lot identification of
the wafer being searched

Wafer ID The wafer identification of
the wafer being searched

Excursion Search for wafers in
excursion

Inspection Tool Type and ID Search wafers inspected by a
specific inspection tools
Processing Tool Type and ID Search wafers processed by a

Sl specific processing
-|:Search Date, Start Time Search wafers in a specified
. time period

End Data, End Time Search wafers in a spec1f1ed

time period

10
Error Handling
The defect source identifier has error handllng
capabllltles that display errors and informational messages
to the user using a message page. The errors are displayed
15 to the user in an error message screen and the error
details are logged in a log file database. Each error
message in the 1og'file database.includes a date/timestamp.
If the defect source identifier can’‘t access tool
information using the manufacturing execution database
20 process 210 for a specific lot due to errore accessing
" them, the lot of wafers will not be displayed. The errors

will be displayed on the error message page and logged in



15 to the user in an error nessage screen and the error details are | ogged
in alog file database. Each error nessage in the log file

dat abase- i n%d‘gﬁésﬁ date/tinmestanp. |f the defect source pcgaRhidihdy can't
access tool 1 nformation using the manufacturing execution database 20
process 210 for a specific lot due to erddrs accessing them the lot of
wafers will not be displayed. The errors w il be displayed on the error

message page &hg PEEQEdled fid<dapsbage pCTASIRLSF0292TSH #ERERY 1300 og
file databaseg Ihend@igd ﬂ;rggcwlageea&% YR defeBrbumthai) aaddnnst ead

of the defect sUnmary scree the defect source i1dentifier iIs
unabl e to accd92. 5 case information using the defect know edge dat abase

process 216 due tOIﬁC‘Eﬁ‘éS&% RS cel e ﬁ‘ér%‘é”ﬁﬁ%%lﬁs% QNd | be

§
di spl ayed without the case information. The error w e di splayed on the
error messige cpageinfidrmavipredsingt hbecdefrcl dnpomliedggadavakase 10 |f t he

def ect ' i fi 0. d :
spati ol o gnaPiveoehatts; 490 00 eiaBhin LrdRiirtralaeESer, ARARLY °
managenent dakapese whlbdesdizplayelewiidhoutt themease $nfewmmationli sheyed

w t hout this informti . The error wl e di or 15
nessage page gﬁagro‘ﬁigiefd)r#en %ﬁﬁg&%gr o%h%?xgéo%g%“ %%gg.gn?%ggt%g def ect
sour ce i denti floggedsinntin eetmormdogs §ildadaledmade. source identifier

hi st ori cal,,dat abas is.errqr will be | Spl xﬁo tpg nmessage
page and Ilggged inth{éﬁ%rq%frecqi 5&“ FFeua%%Jbéa%'se? ﬁegae e%?iésgctrjor ce
identifier w klkccgBsthédetppnrepdatersCl spatifernigmatucki avalysiss e
enbodi ment of def gct source .ident irt)i eL 18%3§shcwn ineFlaGF ‘iqi as a t hree
tiered client SAEPYEF APPTTAATH 7% PRBPITRN TRRRGSHSRE | $RY3RTS 1602, a
mddle tier lpéceand208datiee tdefect6ftmmaine mideni ik dispbayedmaitides user
| nterfaces fof, def et SOUFS | doaLILhely IIPMe BTPIGLIE G Al Ll
15 message page and logged in the error log file database. 1I1f
the defect source identifier is unable to access the defect
source identifier historical database, this error will be
' displayed on the error message page and logged in the error
log file database. The defect source identifier will

20 thereupon exit.

Client-Server Architecture
The embodiment of defect source identifier 100 shown
in FIG. 16 has a three tiered client-server architecture
25 1600 including a client tier 1602, a middle tier 1604, and
a data tier 1606. The client tier 1602 provides user
interfaces for defect source identifier. 1In one
embodiment, the client tier consists of browser software
commonly utilized to provide an Internet connection to
30 client computers 105 located at the defect source
identifier client 104.

One embodiment of the middle tier comprises MICROSOFT®

Internet Information Server and MICROSOFT® Transaction



commonly utilized to provide an Internet connection to 30 client conputers
105 located at the defect source identifier client 104. One embodi ment of

t he m ddl gonprises M CROSOFTI' (r) Internet Infog g?ﬁ‘ﬁ 109§ ver and
M CROSO:T?@ z‘l‘lnzg‘ansact ion WD 02/29392 PCTIUSOL/ 31029 52 ve}r}' The m ddl e

tier inplenents the business rules for52the client application, nanages
transactions with the database processes 210, 212, 214, 216, 218, and 220,
and serves SexlWepagcbhe midddebtbex chmpllements. thre cbyg kness triuéﬁSSfprocesses -

e o, the ElER apce i daT hdldee® HirkRbagt {he WL RRRY TR Of [N

m ddl e tier processes r server a SQL server
dat abase, addtahase q&msdmmedwﬂatMSélér 0285 amis 22Dheandddl e ti er

processes g ﬁlvg%er egr tgakﬁga&e&ﬂ c&&FﬁEsdat'ﬁlé% e1¢ §£oducts

that reside® are typica operate out side the scope
of the d&f eptrosessee refeindest oar th&O@efe@te senbceh mntlﬁlameedma tier

consi sts of dat al Waley C

i dentifier 1§§ - da?® a%“i’%?‘-g‘@g d."dtdrq'(é gggfcégﬁ éﬁ\?ﬁfegsdtgoﬁlgi‘ﬁﬁ%ase
process 216¢ . dghe dahponwy mpsgeml 3 $00f soBsH alitabaze, enacthe on
dat abase process 210, a defect managenent database process, 208 and the

cust onmer knéﬂﬁél@el%wleﬁ% aﬁabe&%§m88261ﬁrei‘% middle, 418 FI GS. 15A

and 15B, is éoaégg\és may” idcaghag ﬁitwrzﬁt%magegnam Sihey MBitA0dolhed
per f or med by defect source identifier 100 of Fig. 1 tq identify

def ectsloonpmﬂé‘%s Hhaty aepidadensoehrr BesvepEr BRd A%F tvRisatdyhod 25

1500, the r%ﬁ@%&cé@%ﬁ&f&f @hel 8cbp&Df knandefedbi ddurdeadiengitherf ol | owi ng
description of FIG 15. The nmethod 1500 starts with step 1502 in which the

waf er proced8Png system 102 processes a wafer in one of the pI urality of

process cells 10gne T&&d&ﬁ%@hﬂ sl Pd AicgRkacsssidvwigrlal wousi ng robot s
121, to a netrol ogy cel
database server that includes the defect source identifier

15 database process 214 and the defect knowledge database
process 216. The data tier also consists of manufacturing
execution database process 210, a defect manageément
database process 208 and the customer knowledge database
process 218.

20 FIG. 15, including FIGs. 15A and 15B, is a flow
diagram

of one embodiment of a method 1500 performed by the
defect source identifier 100 of Fig. 1 to identify defects
on wafers. To best understand the operation of this method

25 1500, the reader should refer to FIGS. 1 and 2 while
reading the following description of FIG. 15.

The method 1500 starts with step 1502 in which the
wafer processing system 102 processes a wafer in one of the
plurality of process cells 103. The wafer is then

30 displaced, typically using robots 121, to a metrology cell
124 as shown in step 1504. In step 1506, the wafer is
inspected for defects using a wmetrology tool such as a

scanning electron microscope process 206 or a wafer defect



124 as shown in step 1504. In step 1506, the wafer is inspected for
defects using a netrol ogy tool such as a scanning el ectron m croscope
process 206‘6\2 ?2 ¥w@f er defect WO 02/29392 PCT/ US01/ 31029 dollSiagFt i on
process 204 e the wafer.is in the nmetrology cell 124. The wafer defect
i nspection process typically stores the $efect inspection information as a
KLA file. Simlarly, the scanning el ectron m croscope process, shown 5 as
206 in the enbdEReSHEoRNPFPEesD 204 whidiel Fhet wrEer ks inydhecmeERRPREY i on

Information as,gyKhAali! %hemﬁfé?tdléﬁﬁgﬁs EEOEG t 5&%:30' ng(i&aii"fpem lon

information fromthe wafer processing system 102 t nt cohput er
105 in step 158&reph&hgefiefect numqmnlo)ntnmmn@s |asI@|A| gikally stored

in the defect gﬁ@ ?1?1 a ?Bﬁ'ﬁ%ﬁ 0, mgg smret hod
1500 continue iy I'Si o% é ep (?qt%h%%?oé lE%erm ne é\jm?@ gesgf h%-ﬂ cust oner
know edge dat @Emad6prioctbe emBodimesits in FIGhe2, argwiaralily tererdecits on step
1510 is yes, h 5; e &R 1514. In step 1514,
def ect mspect‘#lagfhbctt ?org‘é%??g%&o’bgl ne%q'%%‘r g‘%ﬂ%he meé ?ogy tools (e.g. the
scanni ng el ectron Tﬂmecmeshoﬁelma)dnsmsﬁﬁtsotheh@eﬁ@citerlrr@‘e@cttonnspect i on
process 204) is ned to the d sqQurce Lnfor 0 re esenting
t he case hi stoﬂtcog%%oredkrﬁm ﬁ% %{?gttcgrrg ocﬁﬁ%wl%dﬂés Q‘Sé E%%ess 218.
A source of thelimaftecompatert105 detatrep 16d8hy Thepdefery ﬁh@péetfm to the
case hi st ries e defect_sour i nf ormation_co ndi_n rior
defects st redufé?rﬂ? 1865%8@1?1%%@’ °§§§t %%thf‘he‘{ez%pcg:t g?‘&?ﬁ‘ nts of
t he custoner ldmmpdabebaszomrslmmZESGLsztyprmlrdestl-fmallseo and
i ncl udes fewer fect h case t ct_know edge. syst.em
dat abase pr oce%%n Iil8v\§$é+ E}r'ﬁP B‘%E’P Eﬁ?‘ ?We?oﬂ'ﬂgEh?%em?fl er
client 104 is @mfoate&dkhowledg@rwawaa&ai procees :me at:zstsao aﬁdthél lity of
t he custoner know edgg gg{aagase rocess wi_ll .increas one gdl ment
f

of met hod 150(?.nstwﬁg SCigton step 1510 is yes, t en the met
15 1500 continues to step 1514.

In step 1514, defect inspection information obtained
from the metrology tools (e.g. the scanning. electron
microscope process 206 or the wafer defect inspection
"process 204) is compared to the defect source information

20 representing the case histories stored in the customer
knowledge database process 218. A source of the wafer
defect is determined by comparing the defect to the case
histories to the defect source information corresponding to
prior defects stored in the customer knowledge system. The

25 stored contents of the customer knowledge database process
218 is typically smaller, and includes fewer defect history
cases, than the defect knowledge system database process
216. However, if any particular defect source identifier
"client 104 is operated for a considerable time, the gize

30 and utility of the customer knowledge database process will
increase.'

In one embodiment of method 1500, the defect source
information and the defect inspection information are both

displayed on a graphical user interface (GUI) associated



I nformati on and the defect inspection information are both displayed on a
graphi cal user interface (GQUJ ) associated WO 02/ 29392 PCT/ USOL/ 31029 54

Wth a cl iggfnegputer 105 in an image conpare screen spepuyseiBhle The
def ect inspec{lon information in step 1516 is simlar to the I mage conpare

screen shown in FIG 12. The nethod 1890 continues to step 1518, in which
the defect 5 source identifier client 104 determnes if the di sgépayed
def ect sour wdthna orkrrmitorpompuieteplabite 3N 1PAEE EPRPIRAIFETSET BHRP case --
hi story def g_g& i n fhe glefaqt 'ﬁQPéE@idxf‘fi‘HfB%éEﬂ nlﬁaggé#elllgyetbg cause of

t he present eFect i'h The def ec I'nspection 1 nformation. Such

det ermi nat | sdmdlar to iheadoegeabprpase screeneshvwe dinei Rl }Base‘ﬁh%lpon a
skilled usglshefdddidithdidabe! b8 Siaplisied 48T 6ffch ifl Mekgbeto the case
history defect, or a correlation programin the client conputer 105

provi di n§ t lseusaecidettcifiiieracildent | 104 dekeqningsi hE sthep dispdayedanswer ed
yes, then t hod. 150 ' LSl .S &1{&1 I I sion step
1519, the ggfgsf’ts%ﬂ?%ceeli% g%%??%& Jtlﬁg-ag:%%g?é?%en%g& et %gs teﬁg’g%ustomer
know edge daffabheecage duestoryudpbetts ithéheeflefeck neauraiydnfdaradbden process.
If a partiqgular, _c oner_ kn edge p 0 not
support the 13e?85‘t‘ﬁ#1’6ﬁ§d§3%§{§t ggatslgég)?%%%gg é%%?géasﬁ}%élt@era%f%g% by step
1519, then tihepeosicmeinformaittddge Shxtlnleterpinseieon 2B will not be granted

access tno the defect. know ed . 0 . t hod 1500
cont i nuég tSCSFBEall’s}z‘EY it ?Fggr‘%%%?a"t %g%%p%rgg%ﬁiﬁg%? aa{]%gaggeﬁf er
processi ng sgeiredetddnisimpdhitethe odisplagedt Hefepr cbessimidarj taati on t hat
created the defects oon the wafer accordjn ed, gper ati on
changes to (e GAPRrEL3HQ e?ﬁei‘fﬁﬁtSy%)tham(aoncFégg%gﬁrﬁf% cag;ﬁ g’lmgt ory. This
modi fi cati orlaknt heompmeteat i105 protrbdinmfthe prumeedstengui@diopst ekfcan be
performed mapual | y by, a yser _yiewing the ef ect I, nf0 ion, or
aut omat i cal | ebgugiﬁg ’C’?isle{-rﬁp ﬂééﬁpi'ﬁ gﬁns_ﬁ?ge% P’g(rér ngﬁﬁggeoé&g’rda gg{’l of the
waf er prigcesonifiinuéy steediaiionwstigp s154®.1521, the nmet hod 1500 term nates.
In decision step 1519, the defect source identifiex

100 determinps whether the customer knowledge database
process supports the defect knowledge database process. If
a particular customer knowledge database process 218 does

20 not support the defect knowledge database process 216, as
determined by step 1519, then the customer knowledge
database process 218 will not be granted access to the
defect knowledge database process 216, and the method 1500
continues to step 1521. In step 1521, the operating of the

25 wafer processing system 102 is modified to remedy the
processing situation that created the defects on the wafer
according to the recommended operation changes to the ‘wafer
processing system included in the case history. This
modification of the operation of the wafer processing

30 system can be performed manually by a user viewing the
defect source information, or automatically by the client
computer 105 altering the operation of the wafer processing

system. Following step 1521, the method 1500 terminates.



VO 02/ 29392 PCTI USOL/ 31029 55 If the answer to the query in step 1518 is
no, then the nethod 1500 continues to step 1520 wherein the user accesses

new source &edafHdozdonf ormation. This may be provided by a p¢garsogsibgcti ng
new defect source information 5 that contains different defect sources and

sol utions, one of the nultiple causes sifwn in 708 in FIG 7. If the user
wants to sel ect another cause for the defect,that includes further defect

source informdti onIft RBR ameweR i Fhesguekyntt RFeP 161fodB BACKRSE deci si on

step 1512. 10 dfe EnEEhé&S!\%otéb&%%héboﬂoSé@éb 15HD whe¥8in the Widhod
continues to step 1522. Also, if the answer in decision step 1510 is yes,

then the rret hGFCESE6SCBAY | FRIBEC] @9§F§E informatipnst o Fhigowayihe sel ected
def ect for ':I:J}o%taaatb Ny dder V@l‘éﬁthﬁgsﬁ&ﬁ drddie sP¥e 1 RTINS onl 07.

There may. be a plura |ty of selected defects associated wth each wafer.
The met hod S1504atorrrhains tditfeyentodeferh spurdes laaddepbutionms g i on

infornmation i %m%ﬁgtiglgeéﬁfﬁssgﬂ?@ﬁt Jy%:w;@ef Bl s stor e '{hé q%é}ef ect

know edge dat abase proces I'y stored’in the menory 162B
of the 20 def awntsobipceelechtandtdersepvee g6 heridefesthsbat Sooclosias nues

o step 1526 wigheld bleccoelselkasledoes 2! aliase BHLOREERLA S A esoed by

the defect source 1den I er server rirve potent| causes based
on defect inspeationesntorheep dmdkotoedetigbdreciterb U532ated on the wafer. A

compi ati oy of 'sel gt gl Il ool AUSE;LALE AL Oios 37 3OS L eduhiacly Lo

t he defect source “idén i er 0 |nues 0 step
1528 to util i zenthaues| tot steplafs5a2t. calise, | Hf dthmatanmwer| an dael.sairdmdl ment ,

el ot ed oausoreh SEtPnES V5 e oBUR S PRHESTISRY dontaHdel LR T,

y
screen 702 shéa2.i nIkl &&p IBa2,ntheodelsfled hirfeuintfiomueach odestesyr ta30 in
uhi ch 3 USer il QXIEOB! €0t De 081 the QUEGE: | IS 105 ©Pheddtay’Be

15 a plurality of selected defects associated with each wafer.
The method 1500 continues to step 1524, in which the defect
inspection information is compared to defect source
information stored in the defect knowledge database process
216 that is typically stored in the memory 162B of the

20 defect source identifier server 106b.

The method 1500 continues to step 1526 wherein the
defect knowledge database prdcess ig accessed by the defect
source identifier gerver 106 to derive potential causes
based on defect inspection information for each defect

25 located on the wafer. A compilation of selected defect
cause information is transmitted back to the defect source
identifier client 104. The method 1500 continues to step
1528 to utilize the selected defect cause information. 1In
one embodiment, the utilization -of the defect cause

30 information includes displaying selected causes from the
defect cause information on the defect summary screen 702
shown in FIG 7.

The method 1500 then continues to step 1530 in which a

user, proximate the defect source identifier client 104,



56 interfaces with the client conputer 105 to select one defect cause from
the selected defect cause information for each particular wafer defect.
The defec%wgﬁM%gg are listed, e.g., in the cause secti perd§iisidet he

enbodi ment o ef ect summary screen shown in-Fig. 7. The user selects

one of the defect sources listed in thé6cause section by, e.g. "clicking
on" that particular cause. The nethod 1500 then continues to step 1534
wher ei n t heinbeefaces deitdc tthec alibent scammes LPBJLP raphadie O#8f ect source

| dent i fier € Eled Ulrett daRbd fitfotmityen #0F. The
met hod 15005%5%15{(’nﬁée%&?gﬁtﬁ%eyl%ggi?n S i ch the defect so source

i nf or mat i oneachcpadtiguldr wafercdefedles efhe dafiset ¢auspsergted in the
server conpyter _ikn L[esponse S itsd 7681 eat cit@USibddimRar! bed in
step 1534. #‘%Eeés %i'ei'e’c{ﬁis&%%cggﬁﬁ oér\érr(gtt&fogln generated in stlep 1536 is

i ncl uded5as defiett ofutrreryl eforeenk abowe dige Figat AbasTherusss seleessi ncl uded in
t he enbodi nent o efect_ sour | | L. S e SWRL B,F1 G 1. The
met hod 1500°€8n?f;ng%% #eofec%[ g%&fgggn##évﬁ?ﬁlc t'e:ﬁé {‘iaé‘%%égt so\gfracrzleg?’r'lf ormat i on
is 20 transe.gt edclickimy def’ethat opaciiaudent ichilge. c| Thantmethdd 1¥A6 net hod
continues tg,step 1540 in which d t . ce.Ln DRt i I spl ayed as.
an i nmage or%B\?Brgﬁﬂtu?Wgé:oc %Sgr géggr%%en%%q%nghén%%:[l meéré) Qis f%\?\/g in FIG

12,' al ongcaubl isetraimcittieds feoni dre iddfectasouncel cidardd fiier25. st ep 1506.

The i mage cogpar een .i.s di splayed : b ect ldentifier
client %54 #ﬁsngsiﬁ cHh t\hee%et%ﬁgé %?%%ea;lgglﬁtrgr%gg Dver fﬁgsi'rrage conpar e
screen, and det theinechdd Nsboheonsisuds o ettepi 1536 him odrdicll &heon bet ween
the defect shaown'in the defect spurce infor [ 3 f}gﬂ t ct shown
in the defe %Fﬁgﬁeﬁ?‘f"%&i SFF?aE%Sﬂ' Jcrbcr?’[uéig?’éde:ﬁ% Fe H%ig;geg%%rgare
screen. The calusent igoggneéxstedl@h thansexyexr competeti om yprapymae tan provi de
a simlar determnation 02/.29392 PCT/.I 14,31 The t hod 1500
continues t& @giigﬁﬁg\ﬂ?eé/égtnc?ﬁge ranginivted 1 S6ep T340 7l '

15 defect source information generated in step 1536 is

included as part of the defect knowledge .database process

216 included in the embodiment of defect source identifier
server 106 shown in FIG. 1. The method 1500 continues to
step 1538 in which the defect source information is

20 transmitted to the defect source identifier client 104.

The method continues to step 1540 in which defect
source information is displayed as an image or over an
image compare screen, one embodiment shown in FIG. 12,
.along with the defect inspection information derived in

25 step 1506. The image compare screen is displayed at the
defect source identifier client 104. The user can view the
displayed images over the image compare screen, and
determine if he/she is satisfied with the correlation
between the defect shown in the defect source information

30 and the defect shown in the defect inspection information
contained in the image compare screen. The client computer
105 running a correlation program can provide a similar

determination.



defect cause is accepted, or not accepted, by the user or the defect
source identifier client 104 indicating whether the defect source

i nformati onyw@ophdai ciently closely 5 correlated to the deicaniseisemecti on
information. If the answer. to the decision step 1542 is yes, then the
nmethod 1500 continues to-step 1544. By cUnparison, if the defect cause is
not accepted by the user at_step 1542, then.the nethad cont|nues | ooping

back to step 1530. T8 TAthe@ FOREATUEE ©P FFeRs 4942 Whegedh it erfaces

with the def egleraeyr egusdels iddapted,eBt A8¢ deodptedsl by tBETiset dihe
operation of the wafer processing system according to the displayed defect
sour ce i nf or métiSoAeEpat PR A igEnelignt i ingdicatheg Jerefhesour ce

15 identifier ygld aateéeflsaﬁ@émi@]ﬁ#daﬂaﬂpiéeéuﬁi%qlewthgnclsééﬂ;a_yed by the
defect source information over the display at the defecCt source identifier

client 10435by correlphgdt be thsdefiectn inpreaeiemiiafoymesdeni ngI€yithem 102 to
remedy the squr. of .t 5. r e S he
defect (the d%?lggft%r' Eguglg d?és&t%&nzgﬁgﬁp%%%ggifge{;ﬁ tgﬂ |nr }tgi%crtﬁ?léeﬁop% ocess
cel | will bel588r gootiinvwes o chepmddé4s or By gommsriisiond @@r bhe ofefedtf . t he
def ect cause iqdjgatgs,thal L4i6 df BEPEhe! So0PYRdA 18422NHOESIL o

t enperature, pressure, Or Tecipe, en the condi ti ons i n the Wafer
processi ng sysesiodOgentigues thowpipgobask tel $tegd353Wi.I | be altered. These
correctio to the_c I 1] 1.t r Cqﬁﬁi y olimt
t he def ecpﬁoccurreggegﬂga%&'%;&p%r o?’%eggégt%% ica &%e%r ﬁ‘? e%g%%én be

i nput by a sysiicim bher debectal dauniaeg ideat3fiseteiimy A104cbodinenwakliat t he

waf er processi t 1 Nt e r l.dentifier systenms 100
o whi oh o cSOrERer ERb e ibn 28aSue pien PR e bret s o

know edge dat alcasedpngcesstha diapjeyedefiefeck nmmirrgdnfdanabhse. prixess,

I ndi cat ed as %}lgthng&g%%ﬁﬁt%?tofl st\é\g %%E?Srr%‘ie Eedce'lgelé%O%él?i%OZQ 58 stored

in the defect "'SOUrFCe I Serve accesseﬁeby t he user
Fol | owi ng 15t efdénddfiehechbéniod 0U5@Rtomatically applies a solution

displayed by the defect source information over the display

at the defect source identifier client 104 by altering the
operation of the wafer processing system 102 to remedy the
source of the defect.

20 For example, if the source of the defect (the defect
cause) is that the process cell is dirty, the process cell
will be operated in a clean mode for a prescribed duration.
If the defect cause indicates that the process is operating
at an undesired temperature, pressure, or recipe, then the

25 conditions in the wafer processing system 102, e.g., the
process cell 103, will be altered. These corrections to
the conditions in the wafer processing system 102 to limit
the defect occurrences can be performed automatically, or
they can be input by a system operator altering the

30 settings or conditions at the wafer processing system 102.

In those defect source identifler systems 100 in which
a customer knowledge database process supports the defect
knowledge database process, a larger defect knowledge
database process, indicated as 216 in FIG. 2, that is



term nates at step 1545. Al though various enbodi nents that incorporate the
5 teachings of the present invention have been shown and described in
detai | hegg) ghoipose skilled in the art can readily deyiigsdiBitge Ot her
varied enbodi ments that still incorporate these teachings. WO 02/ 29392
PCT/ USOL/ 31029 59 CLAIMS 1. A nethod5®f anal yzing defects on

sem conductor wafers 5 conprising: identifying defects on the

sem conduct stoved ¢kn ther defeny seyrae idsnpétiern Feres F86r oMaRiRMi n a
defect sou i tf er Lent, e b NSRCT | | i

cont ai ni ng %%?%égrrﬁiﬂ ntf?lggg'rgé?hg %%lg‘ﬁwggn%tﬁ ?%d def'eg?ls%; h%%ﬁ?ggin%ﬂ“t ting

t he defect tezpiwates atnistepalfdh. t hrough a network to a defect source
identifier servef, LV def e al i h efect source
identifier ser ngg.lt-l,l-go‘?f hsyégégﬁ%o%@g%?‘ggt %ﬁlsr%%dgt@g%%t%f glrl?rati on; 15
transm t§i ngebbkingd et theupresemt cimventdonf haye theen @bowst andur ce
identifier gerver, to.h . ©C C Ldeotd §4 c] ient o _.an tilizing

t he def ect éSﬁ?EJéb?&n)fl(glr ?&tglg%% %?E%#{é %&ngt gﬂé%jijﬁeﬁll &%%t Ffleegmlgl ient. 20
2. The net hpdadily|devihsk manyt bthex oraniedi egbodimentalithgtcatibher know edge
dat abase information at, the ource identifier client; and

di spl ayi ng f‘ﬁgoﬁ%ﬁ%r?eﬁ:hfﬁgvfg%é%ﬁ&a ‘abase information 25 at the defect
source identifier client. 3. The nethod of claim2, wherein the defect
source information and the custonmer know edge dat abase information are

di spl ayed sinul taneously at the defect"source 30 identifier client. 4. The
met hod of claim1, further conprising: providing defect know edge
information at the defect



source identifier server; 111111112111111 ---- 1LILIELEIRITDT S 111 WO

02/ 29392 PCT/ U501/ 31029 60 transmtting the defect know edge information
fromthe dej&ainespaurce identifier server to the defect sogframmdgentifier
client; and displaying the defect know edge information at the 5 defect
source identifier client. 5. The method &P claim4, wherein the
transmission of the defect know edge infornmation fromthe defect source
identifier server to the defect source identifier client is 10 controlled
by user input at the defect source idegﬁhiggr client. 6. The nethod of
claim4, wherei'n the defect source information and the defect know edge

I nformation are 15 displayed sinmultaneously at the defect source identifier

client. 7. Thg netﬂoaeeﬁ%& caﬂe@m%flers ]!;eaéféélfs ¢af @ehsc8AahBEor SAELaNduUCt OF

wafer are identified wt ocated 20 in a nmetrology cell in a
waf er procéssicogpsyging: 8. The nethod of claim 1, wherein the utilizing

the defect soluti | o) olutions to
g&?ectﬂéﬂ% éi‘eé'fe 'E¥ l) “eh 2%9:101 bhRbcHeLeRh e

the defect at the | entl I'tent In response to the
def ect sol ution i néveatingprdefegt Ihepectinn isfformation, wibkinia defect

utilizing the g, defgciy éz?éi’f:teox“ él%ﬂiigaﬁlié’rhéf%‘é%' ‘iﬁ%péhf:%ia”%éf&(}gqa;&gt%at on

of the wafer processing S arat us“prov
sources for sentebnﬂngt:meMManlsncUﬂgarénna;thbliﬂbntlfiedld¢fedﬁ8ﬂIIII I

11 Rs qﬁ)02/ZQBanEEHIég%Hd:%ngaefgét inspection information through
a network to a defect source identifier server;
deriving defect source information at the defect
source identifier server in response to the defect
inspection information;

15 transmitting the defect source information from the
defect source identifier sexrver to the defect source
identifier client; and

utilizing the defect source information at the defect
source identifier client.
. 20
2. The method of claim 1, further comprising:
providing customer knowledge database information at
the defect source identifier client; and
displaying the customer knowledge database information

25 at the defect source identifier client.

3. The method of claim 2, wherein the defect source
information and the customer knowledge database information
are displayed simultaneously at the defect source

30 identifier client.

4. The method of claim 1, further comprising:
providing defect knowledge information at the defect

source identifier server;



a wafer processing systemconfigured to identify defects on the

sem conduct or wafers; a defect source identifier client generating defect

i nspect i ORyd p5gxBL I ON in response to the identified 5 gefpsdiisind def ect
source |dent|{|er server in comunication wth the defect source
identifier client, the defect source B@entifier client transmitting the
defect inspection information to the defect source identifier server, the

10 defect sourcetTaasmitting e defek ikpowdedorcintemmicon {£xem RR%ion in -
response togelpgclebOttcd RRELEEr s&thAIR @he BBLEEE Nsduiedef ect source
information is transmtted fromthe defect source identifier server to the
def ect sour ddepbifiierietiantiieand and 15 the defect source identifier client
utilizes the de&ﬁgﬁ a%?ﬁ{é:g:ﬂenﬁgfgéé']&fbﬁl%d%&oihéérﬁaéﬁﬂ'ta!to'ﬂhbo the wafer
processi ng system efect. 11. The apparatus of claim 10, wherein
oper ati ofi oflefret sounes ddentdfdssi akianfstemis automatically. nmodified in
response to the solution. 12. The apparatus of claim 10, wherein the
solution is displayed on a display at the defect source identifier 25
client so af-opeFheonethat mfdclpinpr shexneiys thretvananisgfione9i B syst em

| N response gf@.Lp xﬁf’écf&ée‘in%BHdétPéh £xbh theMBLEOG: AoiiRal YZing defects
on sen1conductor waf ers nprising: 30 identifying defects on the

sem conduct édenbifier Qﬁnxﬁﬂ %9 Hbecdefqals gourcenideniifian disgpthia a
defect 190UICGALLALILA b uddd OB gutw@tﬁ ReleeLRSRBRICOM deHARIBE ON
containing in ornatlon egarding the identi ects Li VI
VI 1 I"ICWhSnVE)02/29392 PCT/ USO1/ 31029 62 transn1tt|ng t he defect

i nspection information through a network to a defect source identifier

server; deriving defect cause information in response to the
6. The method of claim 4, wherein the defect source

information and the defect knowledge information are
15 displayed simultaneously at the defect source identifier

client.

7. The method of claim 1, wherein the defects on the
gemiconductor wafer are identified with the wafers located

20 in a metrology cell in a wafer processing system.

8. The method of claim 1, wherein the utilizing the
defect solution informatiom involves displaying defect
solutions to the defect at the defect source identifier

25 client in response to the defect solution information.

9. The method of claim 1, wherein the utilizing the
defect solution information involves altering the operation
of the wafer processing system.

30
10. An apparatus providing defect sources for

semiconductor wafers comprising:
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RN



defect inspection |nfornat|on at the. defect source 5 identifier server;
transmitting the selected defect cause information to the defect source
identifier G§¥fHossderiving a sel ected cause at the def ectpciftishfifiozs
identifier server |n response to the selected defect cause 10 |nfornat|on
transmitting the selected cause fromthe @efect source identifier client
to the defect.source identifier server; deriving defect source information
at the defect souréewaﬁ%#nP#QQstsegvEYSFﬁmr@@ﬂﬁﬂﬂy§e@otphéd§%¢%ﬁied cause;

15 transn1ttlgg Eggsdg%eg%%feciggnhagegga%%ééﬁgfon1the def ect source

identifier server to t t source iIfier client; and utilizing
the defect source Bnfefectisuzee tientibfier ckimmtcaengsatingedefigdtent. 20

roiat og o { nabbeltb i BE" h Sedlfbhae o TEC L geROE SR T} 0L O

claim 13, ®hedeifectle defect cause information is selected |n response to

the defect i nspepta! agfég‘ggg%éfgdgxtgﬂéflﬁ}‘ﬁ%o egoﬂ;‘&n of claim

13, further conpriSing : I'ng custoner gern orna lon at the
def ect sourcaﬁtﬂeuhéfdefemtisnﬂmceaddedtiﬁiawic&ienwe thet defeck rmamiredge

1 OrTRL o0 SR BT SEE ASS P S A LI
cl ai m 16, wheumﬁbrmbE1dnfe@tthﬁmdefectlaburoaiiduntmﬁiethseru&tpnﬂﬁaknowﬁedge
ergaféthﬂ a%%fegksgo& gg f;éngff%ggoggr¥er derlvf%%f%% ecgugggrldentlfler
information in response to the defect inspection
information, wherein the defect source information is
transmitted from the defect source identifier sexver to the
defect source identifier client; and
15 the defect source identifier client utilizes the
defect source information to provide a solution to the
wafer processing system for the defect.
11. The apparatus of claim 10, wherein operation of the
20 wafer processing system is automatically modified in

response to the solution.

12. The apparatus of claim 10, wherein the solution is
~displayed on a display at the defect source identifier
25 client so an operator can modify operation of the wafer

processing system in response to the displayed solution.

13. A method of analyzing defects on semiconductor wafers
compriging: _
30 identifying defects on the semiconductor wafer;
creating defect inspection information within a defect
source identifier client, the defect inspection information

containing information regarding the identified defects;
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N



5 18. The nethod of claim 13, further conprising: providing defect

know edge information at the defect source identifier server; transmtting
t he def ecty 9?dge information fromthe 10 defect sop¢fgsi8fpéi fier
server to t e detect source identifier client; and displaying the defect
know edge information at .the defect sdrce identifier client. 15 19. The
met hod of claim 18, wherein the transm ssion of the defect know edge

i nformati on f romteREsHREEERG dde deferhotrsnection. ipfprmation ta’épé‘efl sour ce-
identifier cifitor tSOQtéé%#éﬂjs@ﬁrHéeidéﬂﬁﬂﬁie%tsé?@eQEfeCt source
identifier client. 20 20 e nethod of claim 18 wherein the defect
source infor mat idemining t defentt CAUSRNINFRERALION dRnEEFBPNIR LO dhep| ayed

si mul t aneousjyed: 4hE ﬁ@éf&ﬁ ﬂwﬁﬁtwﬁ% T qetkbeNbousde 21. The nethod
of cla|n113 ereln e defects on the sem conductor wafer are identified
in a netﬁblcgﬂenﬁﬂflernsarvﬁbﬁer processi ng system 30 22. The net hod of
claim 13, wherei | | FoTtyscie] nvol ves
di spl ayi ng def eC{ErE,HSWE{; iﬁﬂa tslé&egggéyfaet%%t lﬁ%hgge%lgﬁt sodfglgtlbdent ifier
cllent |n r etporiederd SQGIQEﬁxdﬂntsélerl%ﬁtVQﬁAM’wat|on FETEER L Trerer el
LT [0 P 3 sk of claim 13,
wher ei n the util |d%%€ﬁg?'§§2a % g??l{sg%g%@o%@l ogﬁétgiégnn&% nvol ves al tering

t he operati oidentfifibe smfeer rinbmypnges%tfé?ﬁ sglegted defgat e@usgser
|nterfaCﬂ)fcg ég gghng defect information conprising: a wafer

i denti fication portion for identifying a waf er;

transmitting the selected cause from the defect source

identifier client to the defect source identifier server;
deriving defect source information at the defect
gource identifier server in response to the selected cause;
15 transmitting the defect éource information from the
defect source identifier server to the defect source.
identifier client; and
utilizing the defect source information at the defect
source identifier client.
20 .
14, The method of claim 13, wherxein the derived defect
gsource information relates to the same defect as the

selected cause.

25 15. The method of claim 13, wherein the defect cause
information is selected in response to the defect

inspection information by correlation.

16. The method of claim 13, further comprising:
30 providing customer knowledge information at the defect

source identifier client; and
displaying the customer knowledge information at the

defect source identifier client.

I
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a wafer defect portion containing wafer defect 10 information regarding
the identified wafer; a processing-itool portion that identifies process
tools used fgg, ‘% ss the identified wafer; and a defect ﬂﬁg@lon
that lists pOSSI e causes for any defects on the identifie mafers

25. The graphical user interface of clainé®4 wherein the wafer

I dentification portion conprises an imge of the identified wafer. 20 26.
The graphi cal lser Thet eethod of claimnls) wherein %@ﬁdﬂeﬁmtersoﬂé?r—'éct portion

conprises lin SreASSn! 2oahdbiYed #EHH&J gasi bl e
causes of thek'g1 ects. on %58 ﬂﬁégrap({cal usere %@ ace of%%la|n124

wher ei n 25 sai displfayeddsfisvitanecusty adnphesdefechksouncs delpasifiesach
defect. 28. Thg; graphical user interface of claim26 wherein said case

i nformati on conprises an i mage that can 30 be displayed al ong side i mages
of each defSect. I I"LI"1 1L ~"11 1I"1i I~11'"l.* CLM

18. The method of claim 13, further  comprising:
providing defect knowledge information at the defect
source identifier server;
transmitting the defect knowledge information from the
10 defect source identifier server to the defect source
identifier client; and
displaying the defect knowledge information at the

defect source identifier client.

15 19. The method of claim 18, wherein the transmission of
the defect knowledge information from the defect source
identifier server to the defect source identifier client is

controlled by user input at the defect source identifier

client.

20 _
20. The method of claim 18, wherein the defect source
information and the defect knowledge information are
displayed simultaneously at the defect source identifier
client. '

25

21. The method of claim 13, wherein the defects on the
semiconductor wafer are identified in a metrology cell in a

wafer processing system.

30 22. The method of claim 13, wherein the utilizing the
defect solution information involves displaying defect
solutions to the defect at the defect source identifier

client in response to the defect solution information.
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23, The method of claim 13, wherein the utilizing the
defect solution information involves altering the operation

of the wafer processing system.

24. A graphical user interface for displaying defect
information comprising:

a wafer identification portion for identifying a
wafer;

a wafer defect portion containing wafer defect
information regarding the identified wafer;

a processing tool portion that identifies process
tools used to process the identified wafer; and

a defect causes portion that lists possible causes for

any defects on the identified wafers.

25. The graphical user interface of claim 24 wherein the

wafer identification portion comprises an image of the

identified wafer.

26. The graphical user interface of claim 24 wherein said
wafer defect portion comprises links to case information

regarding the identified possible causes of the defects.

27. The graphical user interface of claim 24 wherein
said wafer defect portion comprises links to images of each

defect.

28. The graphical user interface of claim 26
wherein said case information comprises an image that can

be displayed along side images of each defect.
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