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APPLI CATI ON This application clains benefit of United States provisional
pat ent application serial nunber 60/237,297, filed Cctober 2, 2000, which
is herein incorporated by reference. This application containg .ﬁﬂb?
matter that is related to the subject matter described in US paten
application serial nunbers 09/905, 313, 09/905,514 and 09/905, 609, filed
July 13, 2001 simultaneously herewith, which are each incorporated herein
by reference in their entireties. BA ND OF THE DI SCLOSURE 1. Field of
the Invention The invention relates to a nethod or associ ated apparatus
for perform ng defect analysis in a sem conductor wafer processing system
More particularly, the invent] e od and apparatus that
uses i mage anal ysis to anal yz%é%ls%ec% %&%gﬁc%o%ﬁrf\ﬁ%grs to determ ne defect
causes and |l ocations. 2. Description of the Background Art Many techni ques

are used i nvRlyNGe - Erilhicr ARG AESYSEEBaTI &l €Ct ron m croscopes, spati al
si gnature anal—mw—an%ienw—gy—gw-pefﬁ—ve—x—r ay mcroanalysis, to identify
and anal yze defects on a sem conductor wafer. To identify defects using

the above defect ranal y3ihischecdiqyess akess c?fr%nwé&rﬂa%%ﬂo\(zl§%r%qt ed
froma lot of wafers that is being processed, e., one in every N wafers

is sel ect edPatFHé %H’Je’(ﬁaédOWa?r%?@la?‘éWa?%%ﬁ G@Vngfblﬁéi BFtRsTeof the
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performed by tools that are commnlg/ referred to as netrol ofgr&ée:tools
These t echni GUEEPF cHIPET nBYES ahl Ydrta et Eies8ntihg IEGT FLEESDE the
sel ect ed wafesssribeskid Uedpayper appridaevbewsedike humges ando@nBasrecor ded
by the netr n y fects elect wafers. The
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herewith, which are each incorporated hereln by reference in their

entireties.

BACKGROUND OF THE DISCLOSURE

1. Field of the Invention

The invention relates to a method or associated apparatus
for performing defect analysis in a semiconductor wafer processing
system. More particularly, the invention relates to a method and
apparatus that uses image analysis to analyze semiconductor

wafers to determine defect causes and locations.
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 defects using the above defect
analysis techniques, wafers are intermittently selected from a lot
of wafers that is being processed, i.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



trial and error, i.e., changes are made in the process paraneters in an
attenpt to elimnate the defect in a wafer selected fromanother |ot. Sone
types of defects occur for well-known reasons. These defects are catal oged
in a searchable database of defect data and inages. An operaf@r jyca
conpare the test results to the defect database in an attenpt to match the
test results to defects contained in the defect database. If a match is
found, the database may identify the source of that particular type of

defect. T C e Kk o) i i lim nate the

def ect . Ahﬁgfg{;ﬁl%ﬁg&(a?goeign%%?l % giéérgrgérr%%/folﬁ&rée at(irl(rjltggtéloén waf er defects
i S necessangttolpypvidelah. i | These at ¢ vleni gaegp| eradudd el mage @ damdddatd ti pl e
defects that may occur to a sem. conduct or %%$er éhai i s being processed
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anount of _tinme_until fficient numbers of fer ave, bee rocessed and
anal yzed t@%r%%lb%er f?‘é}b? eé%ﬂg?%%tl%ﬁ%@%ﬁ%ﬁ%ﬁ%ﬁfﬁﬁ%ﬁﬁét¢| Y,
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can compare the test results to the defect database in an
attempt to match the test results to defects contained in
the defect database. If a match is found, the database may
identify the source of that particular type of defect. The
operator can then take corrective action to eliminate the
defect.

A relatively large amount of information relating to
wafer defects is necessary to provide an illustrative
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
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 wafers is very
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.



under stood by considering the-follow ng detailed description in
conjunction with the acconpanying drawings, in which: FIG 1 shows one
enbodi ment of a defect source identifier arranged in accordaqfﬁ with the
present invention;, FIG 2 shows a block diagramillustrating:*felUL o
processes perforned by the defect sourge identifier of FIG 1; FIG 3
shows an option screen to be displayed on a display of the defect source
identifier; Fl@hedetws @ RRISI UxiQf A iGONHOWAL IF SCT el BBt

di spl ayed on a display of the defect source identifier; |G 5 shows
anot her paran @f fefctd viednf isgurlatdeo wadere die fteg tise agicds plepped sl va def ect

sour ce ident.i.f.i er; .Fl hows _anot.her portion _of a configurati screen
to be disﬁﬂﬁﬁé&ebfhg g%?%%@-é&&ﬁ&? P&% Rt Egﬁfnﬁﬁ%ﬁgﬁklﬁﬁb ef portion
of a def eGhavedaEy abs@eedF @R tdigsrhayed thy «a adeleeti aQUIRR A dentifier;
FIG 8 shows a defect image screen to be displayed by a defect source
identifiewide greg eEWoT -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
identifiensriEF 9E3URIZ6GON 4FFTEGE bhaghews a case i nage screen to be

di spl ayed by a defect source identifier; FIG 12 shows an i nmage conpare
screen to be dif8gl &peghipgsacdetbet Ps6aLBE LAN¥RRLLPSr Cap| Be rSadhd¥s a

waf er sea L d identifier; FIG 14
shows a bP%CE§§?§§9ab OP%g%%?EE%*QgFQ%;g?l?ﬁgﬁﬁge?ggﬁﬁgggrce identifier,
progr essi dgsthriptgbhnt he songenstion with the accompanying drawings,

~ in which:

FIG. 1 shows one embodiment of a defect source
identifier arranged in accordance with the present
invention;

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;

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
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;

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

identifier;



shown in FIGs. 3 to 13; FIG 15 shows a defect detection nethod perforned
by the defect source identifier showmmn in FIG 1; and FIG 16 shows a
multi-level client server architecture of one enbodi nent of %ﬁLeCt sour ce
identifier. To facilitate understanding, identical reference - et ol have
been used, where possible, to designate identical elenents that are conmon
to the figures. DETAILED DESCRI PTI ON One enbodi nent of defect source
identifier 100 fxg. sShOWhdwk Rl Gade thRlgd detddd a% drf etitspidyddepaf ers
processed by a wafer processing system102. The wafer processing system
102 i ncl uddsfemie wrures cldeicesisecel |s 103. Each one of the process cells

is configured t p aor,m such exenpl ar rocesses _on fers as chem cal
vapor depositi o%(z'(,\iat% ,Slb%“)’/ssiaé};lllr\‘fgeorcc}l 5 tslcgﬁee(nP\tf@V\&)e éflégcﬁi’aé'-e em cal
plating (B§P)a deedt dasscdephsidiOier; ot her known deposition processes,

or other known etching processes. The defect source identifier 100
includes netrdi¥yy Yocionha waldy Acakeie @y agiatt hdre Berdaved by

waf ers durji i £ hi.n d.he wafer processing system 102. Certain
a %ﬂ}‘ﬂﬁ%?ie%% W ddH iy flpegr

enbodi nment s ect ‘source ‘mtifier 100 transfers wafer data,

i mges, and/or BEIG.orivatsiwws reelldiadky diaddaen wef érl oddf ediagyriam afr et e

| ocation for anakysis.,CErtain enbodi nents of the defect source A 9 JUL
2005 5 i TN SFCUGE AP Wt e PHIHGSS 9 CALOWRISEOS SCTERNRaf er
defects, peid N, spRedrad @palyysis on_the wafer, and/or transfers defect
sources and operational solutions to defects to the wafer processing
system (or to dHG@pdifatdrowsocatdafeatt detagdfion metbods pierdosysdely . The

def ect sour,ce jdentifjer 100 anal.yzes ndeereg, peration of and/or the
states of L4:(%'1nee do%%rﬁ)tr égoéﬁ‘rct%é(ﬁe&%&?éfg_ c,sg’ﬂ“@l ag \;lﬁder]iéean&/ defects in the
waf ers that hawadeans ghiceessethWit-Nievelhelieacesereel aranitelluas the
states of the process cells. Wafers that may undergo processing in process
of one embodiment of defect source identifier.
To facilitate understanding, identical reference
numerals have been used, where possible, to designate

identical elements that are common to the figures.

DETAILED DESCRIPTION

Cne embodiment of defect source identifier 100 is
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
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
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



cells include sem conductor wafers or sone other form of substrate upon
whi ch sequential process steps are perfornmed. The enbodi nent of defect
source identifier 100 shown in FIG 1 includes a wafer proceiiina system
102, one or more defect source identifier clients 104, one of *ndPe ect
source identifier servers 106, and a network 110. The wafer processing
system 102 includes a transfer cell 122 (also known as a factory
interface), a plurality of process cells 103, and a wafer transfer system
121 (also referred to as a wafer transpprt robot or sinply a robot). The
factory interface 122 includes a cassette load | ock 123 and a netrol ogy
cell 124. The cassette |oad |ock 123 stores one or nore wafer cassettes.

The indi vi duglenwatess @oecomyed LLam ibhg-Sassehte Hizdob0ed R RhpCess cells
103 by the robot 121. The netrol Oﬁy cell 124 includes nmetrol ogy tools 180
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waf ers, eithefcesstcondysaehion @heiduhevicds@aldae iddntdi ik P@OZnabyZespl ural ity

of defect so rce.igg%tifigr cli entc§/ 104. are ShOV\@ in the enbogi rgant of

FIG 1 as de ggflgour(?éaralhoenntoiff?%r €l f:}el%tssta,&,esB? ahd & ThE £ol T'ow ng

descri ption proetes errdds thesvdabretd dyuretedtdenni thewadkrenthas, higt besn
represent at 'p\f:%_cggsé'ﬂ !Wi@fliltl h:qledsg:g&ésssggifg ajsdﬁgﬁ.i feiserthe(%ﬁaet@ssof e def ect

source identifier client 104 includes the client conputer 105 to control
t he oper ati BF°68ShHateH 1st hEafRiPeEhdpr FEEsIRIRF 99y SPEMREEF2N AN PRE$ITdi vi dual

process celde31d05diidbhgevRiBluPFAC @S 8EAY 3y SbRMN kG- fhen def eaistrSedr ce
identifier server, 106 includes the server conputer 107. The client

conput er 10%PPRt BHEDt SSTRTH PN ePE¥SFSr ST G e HPF™6a t he network 110 to

receive data stored in the server conputer 107 that relates to present and

historical (i.e. Thgaesn%o%itilli{gxg oc%eiiggetc% %gu\é\lgg eirdsengg_glceersﬁ%g shown 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 122 (also known as a factory
interface), a plurality of process cells 103, and a wafer transfer
system 121 (also referred to as a wafer transport robot or simply
a robot). The factory interface 122 includes a cassette load lock
123 and a metrology cell 124. The cassette load lock 123 stores
one or more wafer 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 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.



by the wafer processing system 102. As such, the client conmputer 105 and
the server conputer 107 interact with the netrology tools 180 of the

metrol ogy cell 124 and a variety of databases 186 that store fer defect
case histories to analyze defect generation in the wafer pr oé\gsﬁﬁg g%/stem
102. The network 110 provi des data comfuni cati ons between the client
conputer 105 and the server conputer 107. The network 110 may utilize the

I nternet, an ift rdwRlidyiafe dedfiesdt metumsrek iARNYLEigr adyiemtiserl Odor m of a

network. It _is nvi.si Qred t hat..t he net 110 _na ilize such conputer

| anguages s Isll'lzoeéi'l blﬁlj, %gl.eg .e,mbﬂﬁiem\eﬁ{teror%\% fs§;u'01h1 &8 ﬁflp%rctteftourﬁﬁr kup
Language (jHEMifrereXldnsity e My kupd anguage EWowindT Mesics-ipitasant |y t he
predom nant markup | anguage utilized over the Internet. XM is a markup

| anguage tIRfeTeRCeFaitithgledesat sourccefrantd filent ke ieAtePnebUtTRE use of
HTM. and/ ererﬁgggce[l{lec%l%i%s otfh%l‘is%fo‘cf .r %ge%ct !s‘é%tﬂé%gzdgglgq/ﬂ%ﬁ(m browser

installed a I ent conputer i'en the defect source
i dentifiercldemrer. 106 idetfercactsdurdeddnriarnty fdefrecfld eat podcdsns@adides

sem conductor 1 9 JUL 20D5 7 wafers and provide solutions to the wafer

defects. THE Tp&™dt ICOHTPNSThe Wnaftdr orseedsithg SPSramied2 ots be&ht rol | ed
by a partigd qf rdsf %‘i‘oc%%‘éri‘fi%i E@%@eitn{ heh ghiseRhelQhdik auelr Hrbbe

enbodi nents of defecCt source éntifier 100, the defect souice |3§ntifier
client 104eldceilvsds igoltinel ondefr pmocelss idgf sytstesuildd .i d8inei tiedecser ver

106. The solutions, are . .applied to e.wafer. processing system 102 (either
autonaticﬁqﬂf%ﬁ:ﬁﬁ%ﬁffﬁFgﬁﬁgﬁvgﬁéFégo PF gﬁﬁst 658F69F5%§°m§P ®lsed to
control themperation of the wafer processing system Since the operation
and function of the _client conputer 105 and the server conputer 107 are so
closely rel at &de §ideSitniceRPUERTeALPs dREerasher ¥iFinsheafeh¥erper f or ned by

ei ther the gl eal- G@APYLEr t%@%@%@?ﬁ $§bVEL rEBERUECHA1A7schbReliNls

di scl osure the reference nunber
the server computer 107 that relates to present and

historical (i.e., case study) 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
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
envisioned that the network 110 may utilize such computer
languages utilized by, e.g., the Internet such as Hypertext
Markup Language (HTML) or eXtensible Markup Language (XML).
HTML is presently the predominant markup language utilized
over the Internet. XML is a markup language that is
gaining greater acceptance in the Internet. The use of
HTML and/or XML requires the use of a respective HTML
and/or XML browser instailed at each client computer 105.
The client 104 and the defect source identifier server

106 interact to identify defects on processed semiconductor



elements in the client conputer 105 are appended with an additional

reference character "a". In a simlar manner, the reference characters of
the server conputer 107, are appended with an additi onal refeﬁ ﬁﬁ
character "b". In sections of the disclosure in which it is ingg Bﬁwm%o

differentiate the elenents of the clien? computer 105 from the el ements of
the server conputer 107, the suitable respective reference character "a"
or "b" is prberdedind npreetfeomeloftitths disckbsuneficdrat defehes.or Boeh of

an element_of the client co ter 105 or, a server copputier 107 n
per f or m t NEPRFEEAPTDE] Sk VAR RRSSRIGE et TEE e of | Dt PREr? EF et ence
charact er Bgy et ideThr TREFEEEPRTUIrYR Cld&aiti GiUWUEEledP518ad sefyer
conputer 107 conprise a respective central processing unit (CPU) 160a,

160b; a neAsriaiB2@mbrebimensispopof t deifecti tsouwBBa, idesbbiian ilMdut /B put
| nterface GLEQh: 1048, A6¢R.,200: 8, bus, A2080 1080 Jhe CLignIoGOTpLLGT 105

and the server conpu e fashioned as™ a gener pur pose

conput er, ghewoekstat soureenpiértiffepessonél TONPULTHe Sol@pPiofs 7afe JUL
20D5 8 conputer, a mcrqprocessor, a mcrocontroller, an anal og. computer,
a digital 8BRpUEEr, 8 nitdtochipten nPEPEEBEBUTer SYSELManyt &t hefSkHdmh

sui tabl e té(ﬁ@oﬂétf@ﬁ@k'{/?&r 1, '@Horaﬁgﬁ,o%??&&ﬂ T oL E}*ﬂgogéan Sidg and

arithnmetic operations for t respective ent conputer 1 server
conput er 187e TWhedmtmorgoritdsl, Hiboperdutles pénddm acdess preoosssifidRAM ,
read only nenpry (ROM, renovable storage, disk drive storage, that

whet her siﬁ%gge%r in conbination store the conputer prograns, operands,

operators, di megshesal th¥al upera®@bgl BheCeFun@siopes aand aanf i @yaid ons,
and other paraneters that control the defect source identification
process andompretevaf d05praedsshag sRrsiasm epeputedn 10Fackre bge 16BEelB6bhi n

the client, compuher 408 Of;hRga8er Wt nBYTRYLEY 10fe RqY des o digital

i nformation
performed by either the client computer 105 or the server

computer 107. In this disclosure the reference 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
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 suitéble
respective reference character “a” or “b” is provided. 1In
sections of the disclosure that either or both of an
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 server computer
107 comprise a respective central processing unit (CPU)
160a, 160b; a memory 162a, 162b; support circuits 165a,
165b; an input/output interface (I/0) 1l64a, 164b; and a bus
116a, 166b. The client computer 105 and the server computer
107 may each be fashioned as a géneral—purpose computer, a

workstation computer, a personal computer, a laptop



transm ssi ons between respective CPU 160a, 160b; respective support
circuits 165a, 165b; respective nenory 162a, 162b; and respective 1/0O
164a, 164b. The bus 166a, 166b in the client conputer 105 or §bejnenpsr
conputer 107 also connects respective |/O 164a, 164b to other portions of
the wafer. processing system 102. 1/0 1%64a, 164b provides an interface to
control the transm ssions of digital information between each of the

el enents ISP i efit THEHARKICERPD Tan df o MUY & L edonpaieratedrg |/ O
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conput er server conput'er erent portions ‘of the
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wel | -known circuits that are used in a conputer, such as cl ocks, cache,
pover suppt§%®s, otlﬁQ% usRFTTPEBF f addl® ci PERFESS1BEch %%ga (ﬁ@ﬁﬁ"ﬁ&}at&ﬁd

keyboar d, systAMARyi ¢e%. AR %Qgr%ce%@sseii@éta Lated Wdd the client
conput er 05 and/or the server cohputer 107. 19 JUL ZQ- 9 To coll ect

def ect i nfemmwetn gromputerc|liotént 104 is coupled to one or nore netrol ogy
tools 180 within the wafer rocessji.ng.system 102. The netrol o t ool s that
can perform a si?%??%s&é%ﬁ'oﬁ%#tﬁ&xjxﬁggf irr‘—f‘r{dr?é“ n%‘f?%?%g%&?lrly 124
or cells, (metyderepti cahtPasRenisf er(roe ect rémSPLE1E Ot I QELSS didk
scanni ng el ectron m croscope process, a_nd/or ot her wafer defect tools or
processes drgFeded@nassy ithatderkether| singihectetBcconkinagasbnestedeby t he

client 10 IS Wi S| 06 | /1 0:164- ... and
net wor k 111%1.(:J Tﬁ?@gggg gctﬁg%%ggrgg, vveﬁ%%%{%%’océj se%a}ér%‘%ogr’mﬁjlgl%rﬁsé}%g%gr ed in
vari ous datzdheses wbier Qriceriss daicdhaseanti8goarfdgused ionssupndr btheati ous

processes in the client 104. Th"?L defect. source identifier 10Q utilizes an

aut omat ed PAHEECLISour 3L | FORFF e at B 6 FChar BT OYr dMEES2F1E8k 100
portions Qfrguisgh A ehar elfidy IheolBi®iNg 1698teh HB&dtGon. Each

bus 166a, 1l66bin the client computer 105 or the server
computer 107, provides for digital information
transmissions between respective CPU 160a, 160b; respective
support circuitg 165a, 165b; respective memory 162a, 162b;
and respective I/0 l64a, 1l64b. The bus 166a, 166b in the
client computer 105 or the server computer 107 also
connects respective I/0 164a, 164b to other portions of the
wafer processing system 102.

I/0 164a, 164b provides an interface to control the
transmissions of digital information between each of the
elements in the client computer 105 and/or the server
computer 107. I/0 1l64a, 164b also provides an interface
between the elements of the client computer 105 and/or the
server computer 107 and different portions of the wafer
processing system 102. Support circuits 165a, 165b
comprise well-known circuits that are used in a computer
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 conmputer 105 and the server conputer 107.
The defect source identifier 100 autonmatically derives the source of a
defect and either displays the possible causes with mnimal user
intervention and/or automatically renedies the process situatio8 JiL 2%
waf er processing system 102 that lead t9 the defect. Due to the automation
of certain enbodi nents of defect source identifier 100 (and the production
of possi bl e solDbi onsliect cetdfaiat ddhngetrmalny onef erceci ngibhnst orogal iglef ect
case infornation). The defect source jdentifier 100 reduces . probl em

sol vi ng cyEPEPtPelOsPipI PFi BT E HRCS P £o3Y soerte 13 Yeht 4R nghpriiRess, and
i nproves dgtestst Ryt bfbeahi Pi . afLArAtYrolhg, AeSSLs SIoAN Canh dent£4igr 100

may be organi zed as™a " networ k- based application that generates an

executive ast@gpbrgdstnepecthon ¢m thpivaféy bubcheimetirohegy acelpl ut2dity of

graphi cal user_ interface.screen. lIn e enbodient he, graphi cal . user

i nterface %Erégﬁﬁﬁrspﬁ£§%u%6 i@%iﬁ%ﬁéﬁ%a??é?ﬁw §Ffa§8%e8ﬁd %é#Qﬁﬁkﬁ rces

at the defggbcsss] can kegnhihyererdd®©dn 1%cr-3é%og>‘éfer§rébeéb? def@cdr source
e

identifier client 104 can thus interact with the ect know edge dat abase
at the defelesowpéeri diRfiedh ekoelbemr tRrpopEsate t WS edesgrilbeds uiary

screen. | 3d8@££i19§>e1§a‘00%&1€e'&e’fet&e S aePéogf’é‘&??e%i ggnﬁ:!hfei &1 k00 cagy be
confi gured as a stan - &l one syst em con al nea 1 n e defect source
identifieriel sRaredO4itthattlcarD®pesareen tbeutviihethaeryior K 6k1Q amghi he

def ect sourgg identifier server 106. The selected configuration of the

def ect solRRd BEFEHOT et 10depehBds| AFASE ofetRe Yesiedd opér RTWFSHd

per f or mancg, s Shad@Lder i | 680064t Nen SY3LEMUO04PabasEsSOVEEe |@RNA i er
Qperation and Structure Different enbodi nents of the defect source

i dentifierdatl@tRseel @ ducayuseéxto Bupgest wefréouscapsedsisstes iles,thet c.
from one or,ore pf, a w de variety of databases, optical wafer inspection
processes, %Ha}or stanni ng el ectron

The defect source identifier 100 utilizes an automated

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
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 possible solutions to
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.

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 interrelated
processes utilized by the defect source identifier 100. The varied
processes included in the enbodi nent of the defect source ide bfier 100
shown in FIG 2 conprise a defect source identifier process 2 2005
(optical) wafer defect inspection procegé 204, a scanning electron

m cr oscope process 206, a defect nanagenent dat abase process 208, a
manuf act ur 6§ eREEHERERSdaREbASESCHr seuE5e18t (Ehat AnbgChesopErat i onal |y

and/ or StrugtiEakiL, subdhyl 464 | nkfca.dlLal! Det (FAB:OROUL ACLYELDY execution

dat abase process and/or a routing Works ron manufacturing execution
dat abase pudeassf;ea défient $0arcenldhnslineeradataMHSB phecésfelti4, a

def ect know edge .dat gbas rocess. 216 (also referred to_a ef ect
know edge ﬁ% F??e gatéggg8n@F Eﬁﬁmﬁéﬁéétdﬁ?ﬁﬁﬁ§e ?%Eé§§e§1§fl%%ﬁ a t ool

reference dat gega@aEEOEEése%@utIO@ gﬁ&ﬁskskge%@gge in aﬂHz—thO5 11

dat abase process 216 stores defect knowl edge information while the
cust oner knmhbédgendatabaséeﬁeoteseuﬁme sdenésflensl@ﬁecannbmﬁedge

f or mat he defect k ! t w ed
| nf or mat | ONCRRYSUF B0t et BERGArFARRC a8 HEFBOTORBHHLET H of WAt ForeCche -

reader shogbdrsemubbanesustycieéft 104Ftkat leandobdtate. widhoughthde tern1
"process” is used to describe processes 200, 20 206, 208, 210, 216, 218,

and 220, petyorbn@ieu@ﬁ@dthﬁa@eééctaﬁﬁubﬁ@sléﬁnth%%%rp@%@%@ée@O%ay be
f ashi oned n r d r and/ or
ol tabl BeC e EELLUR" on PARCNEL fon OBL PRS Mer i | Qoo FALMOIFIL:

any suitable conponen

process. THepeafler ldefety onsphetdiemﬁé@celsSré@ﬁommhd @erﬁ@ﬁmmm el ectron
m croscope process 206, are racterized, as metrology tools (180 in FIG
1).. The nﬁg?6?85§r%55?gs ygh%r?ﬁ%Fe%o Pise a variety of processes such
as wafer defect analyzers, transm ssion el ectron m croscope, spatial

signature anal ysis, ion beam anal yzers, etc. Qther types
Defect Source Identifier Operation and Structure

Different embodiments of the defect source identifier
100 receive data, text, images, defect case histories, etc.
from one or more of a wide variety of databases, optical
wafer iﬁspection processes, and/or scanning electron
microscope processes. FIG. 2 shows one embodiment of the
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 process 204, a scanning
electron microscope process 206, a defect management
database process 208, a manufacturing execution databaée
process 210 (that may be operationally and/or structurally
subdivided into a distinct FAB manufacturing execution
database process and/or a routing workstation manufacturing
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 proceés 218, and a tool

reference database process 220. The defect knowledge



of .optical wafer defect inspection equipnment may be utilized by the defect
source identifier 100 in a simlar manner as described. KLA- TENCOR(r) of
San Jose, CAis a producer of optical wafer defect inspection equipnent
such as shown at 204 and/or 206. The defect images fromthe Wet SULdmpect
i nspection process 204 and/or the scandilng el ectron nicroscope process 206
outputs detect information in the formof, e.g., a KLAfile or KLA
resour ce féiakabag PrEgesThel fiaderreiefdeiedhIgmliadopristhasnattivmyener at es

defect ins Lon. Ln i L ile that i1 in,
stored by, ‘pﬁsﬁ%i tg% aé‘g%%é]ﬁgce@f%%ﬁ:%ata{basﬁg rgchPeesgs[e 251;% rscteozlfe%e ntifier
client 104cestsomer defecledgouintormetidrii ertiserdefedtD&knoieedund er def ect.

i nspection, process produces a high resolution image of the wafer. 1 9 JUL
2005 12 THeLLEBHNn Y %W%c‘%fﬁ%rﬂ%ﬁﬁﬂ%%dﬁ@vﬁr%§‘%@“}%t%d“a}fo i nspect

the surfacg,Qrsubsys face; ofs tde yofar: ﬁ%}ﬁfcﬁee@%mi&f { gyscanni ng

el ectron m cToscope process autonatica assifies genera fect types
as the defedsr ssloulldmeidukchrinoudiey mefasdapdI@nd entbdItent2. of the
scanni ng el.ectron m croscope process, 206 generates .defect inspection

i nf or mat i olPAT BRE AL 5T e"F')plf S%aﬁsoélsegﬁaq%/%t@oﬁc?tdb@r S PGS pl ayed by
the defectygpuress, igent ifoer S0 veri16l061¢r, ther defectitsqy ce identifier
client 104. An enbodi ment of the defect source identifier client 104

i ncl udes ewvipialed chatewaiaist dnrgef dfesergaraspes MaKDbe fil es

produced b C t.rol ogy. |s as .t er fect in i rocess
204 or theélas%z&a&ngrhér% Jesfolerg@rso%&q'bafroec’eglsa . eOné1 ae%tl))(;%%‘leréén?r% g%totl%% def ect

source i dentignetit ,10hdldovemyahiart aigfe donpasenit,staer idesdrdded tadi spl ayed
on a display of the defect source identifier client 104. An inmage from a
current deSTOTRIRe TRl &f dlha mFiessi-ay beside the i mage of a case

study defect (i §IHNGL ddBAR) P LARA pIY: Y BY%CSndTRGe
scanning electron microscope process 206 are characterized
as metrology tools (180 in FIG. 1). The metrology tools
may further comprise a variety of processes such as wafer
defect analyzers, transmission electron microscope, spatial
Signature analysis, ion beam analyzers, etc. Other types
of optical wafer defect inspection equipment may be
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

electron microscope process 206 outputs detect information
in the form of, e.g., a KLA 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
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.



defect source identifier system 100 creates and displays a wafer map inage
for each wafer that will visually indicate the location of defects on the
waf er. The defect nmanagenent database process 208 stores and ,2Qcggisefy

def ect inmmges, data, and information. ?gch i mges, data, and other
recently collected information may befitilized during repetitive wafer

def ect anal ysis_of one or re wafers. Such repetitive wafer defect

anal ysis may bEUtTIITERY STV T HALRFCRE SHEE TNt oFsk. g. |

where a sigg | sl HhO Gl dNGIUTRLREAYIORHY waFdisequppt processed
waf ers) and adder information (where a simlar defect has not occurred in

a simlar edeadingnt mf dim raning el efteratamd criofspes, poocastsser

information 13 1 9 L 2005 .y al so pravi cluster information, where
mul tiple ?Lh%?r%a#clecsa\]lgfy _acolc?é%selgftsiedscﬁﬁn 'aﬁhidirj‘?efa?crte PSITS Tive € ect source
identifierdefeens a0 dentCaidEhyt hd e dryddapet.ur ione exgdinmtdat abase
process 210. One enbodi ment of manufacturing execution database process

210 i ncl wfesthe \HORITSHREAN I fufcat U baRF CORSC PEOGE Sy 20émaenegafesct ur ed by
CONSI LI uM I\{g_}%]jt I if. T manpdf,act:yri,n e i dat abase
process Zl%gflegéta a a%atrs}éa\é g\éﬁpq?(%{ftt{lgr? thyﬁsata c?;a%tAr gﬁget hg:h%l)ﬁov%v%%lo%{ées of the
waf er | ot sanalfydddedtdirdd)g drihel isvldfieed iy nhepdetess. sduirsech, the

nanufactug%f executi on dat abase process contains royting, information
about whi eg“rtdcfé‘ﬁe?eﬁé’\?é: BN Hppiticedielfs cEaSRuTREs eSS 1hdf&r | ot. Such
| ot routingidformation is useful in determning those processes (or

series of processes) that wafers having defects have undergone. The
manuf act uri ng évecrbcolingataleds &her dedsst2sourge idest ifdelrudd isntequi pment
interface d .a reci pe agenent_  syste The manufacturing _execution

dat abase Pracdds HHES MERERArd ContarHs ESRSTdAPaBrE FAFSTARCS Sn ¥bout
each process Kad fdQRG Produdsed Yy slke peeeeIdggekbs1503st @hepivagess each
waf er. The manufacturing execution database process 210_thus fornms

"cont ext iIMESSHRETEREAIPN PEPSessS 204 or the scanning electron

process 206. One embodiment of the defect source
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
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
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.qg.,
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 similar location in

another wafer). The data,vimages/ or other information



nessage to send to a reci pe managenent systemthat is used to set the
reci pe for processing each wafer. The context information can be used to
uniquely identify the process that is going to occur in a recLﬁgehﬂ a
specific process cell, and includes suig information as ot nu L 2005
entity, product, route, etc. The recipée managenent system produces a
"reci pe" based _.on the nessage provid by .t.he manuf act uri ng.execution

dat abase pr“batyesaslsfl@rof’hléiser e‘%’ e 9% @érﬂétél% twﬁ’grﬁr W&§§%%%structi ons,
such as the fyessidL off (IRRIfRIAH &cddas WilteMn aetegiber. that product in that
step. The manufacturing 1 9 JUL 2005 14 process steps are then_perfornmed
by the respecti V&€ ﬂeé%‘éfstsisr%lrt%lld%t&cfé@rrd@ﬁ@@eﬁst ?00hd ss eoupladd tehe
reci pe. So I i i r.f Qr h fer rocessing system
102 Such acheper st eIt chl T ol r R 410G ¢ SRR

i nf or mat i orentodEeRntt @©f nmufaathading iexgcexdont dan atbatsabpsecpsecess 210

and stored, e.g., in_a_lot ande.entity record in the nenory. One enbodi nent
of the def é&cplé-%@rscé PR TRESM d?%%%ﬁ#%dlﬂ SXESTHG IR SV IER | ow

transfer of t%ﬁﬁ r K ba oce 218 and a
def ect kngﬁﬁgﬁggﬂghta g@éQg?%ggggﬂgﬁgf(g8§$§ggﬁcggégfré?%?%ﬁce%ﬁFiIe IS
used to nmakeriufagtirdhsf executiendeeebalkeoph-edgesdatiabase apraeapssédlo is

typically stored in the nenory 162b of the server conputer 107. The
def ect knowFEdgEadarahadetpcosdseolmbhst §ley squteri ofofpe Wafest 1akea,

| mages, . and:dsAligliR o Pt HNGRAEABAN L BEYcESSOUREESL R Jrnedel ect

source identifirer client edge dat abase process 218
is typicanlapuseoteding ke cueiony dbG2dast plrecebsenpntanpst eputifi§. The

cust oner k”?ﬁkﬁd g.%%ta ase 5®3c ss 218 stores _and_acces es jcase hE tories
def ect dat & |ﬁ§% $CMaff n PERCEEEEPNEEVFr BRFR 8PRgLE“dEPeEFBour ce
identifier yagleredt #84er! fick . Useuchascrcesasihg RakRrihbeidafl €6t useful

in determining those processes (or series of processes)

that wafers 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
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
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, etc.

The recipe management system produces a "recipe" based
on the message provided by the manufacturiﬁg 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



know edge dat abase process 216 and the custoner know edge database process
218, it will be inportant for the user to access databases inéfoth t he
client 104 and the server 106 during a defect case history se EhlUL aoopne
embodi ment of defect source identifier 400, if any one specific custoner
know edge dat abase process 218 supports one specific defect know edge

dat abase p%&ge Al /L3S g);é?f%%glte%igg?g'%h%n%%sg@%qll d by t ge

cust oner t abase proc ct data, inmages,
infornatio@mquddsﬂmgzﬂdaﬂmam.b@cbedamceswédhbyheheedapeahd khemdedge

dat abase process Zé Y/ UL,ii 15 One enboglnent g aut.omat ed
enbodi ment & %5F-Pef eM€ &9 @r‘ﬁtllf’PellSlﬁﬁr PFPESeOYa t88f REFE progr am

182, 184 ?}@'cels%fiﬁéd%%/ét@rngr %%%Sb@gréper%t 8naf@kysket echnol ogy. The
aut omat ed defect sourcé identifier ches current defects occurring

in the maf@ﬂfﬁﬁ@@é@glhyga@ysﬁadﬁﬁozempthTpnevnnﬁgrmat@bneQSedeUEfegt

i nspection |nfor n. .The defe t knay% g e dat abase géﬁcesg 216 and a
cust omer krrd\d g@@@'&é&&%&?@ ﬁﬁﬁg §°§1 8 %g?apgoFSSsa te historical
def ect - soursEe deldf, Olemat.i,onin knfietmahboBntoEybekhot-heidetaet mknewi edge

dat abase process 216 and the customer know edge database process 218 may
be stored in ePtifecmpeOfdmentees she/ 6efashopgureehideneiférscpresaree

identifier, a L 4 r cees d atipg to thé
sour ces of g %%c??n %@ egcﬁ%dg c? g%ﬁﬁggeg 8? ﬁgﬁa B%@V%E E%%Iutlons

(e.qg., posshbkememrkaoMﬂedgacEauabaséhptocassb218akad aodefbecect certain

defects) i d The gefect source_identif]er database 214 contains

specific d ﬁ@tﬁ@tﬁ ASFi PESCHFEdated Byt ABSopt PRAr ehaF R 8ef ect
|nspect|onfgqgcg§suggﬁ apdpkhe §ﬁ§gnt9gnsgg§rtron m cr oscope process 206.

The defect source identifier database 214 also contains file references to
t he inspection Ehﬁgéefepgsknowledge database process 216 is typically

stored in the memory 162b of the server computer 107. The
defect knowledge database process 216 stores case history
defect data, images, and information obtained from a
variety of sources, e.g., defect source identifier clients
104. The customer knowledge database process 218 is
typically-stored in the memory 162a of the client computer
105. The customer knowledge'database process 218 stores
and accesses case histories defect data, images) and
information obtained from a single defect source identifier
client 104. If a user has access to both the defect
knowledge database process 216 and the customer knowledge
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 knowledge database process 218
supports one specific defect knowledge datdbase 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.



Certain enbodi nents of the defect source identifier clients 104 may
utilize historic defect data, inages or other information stored by both
the customer reference database process 218 and/or the defect kgowe

dat abase process 216. The defect know edge dat abase process 216 stores
and accesses images, data, or other i nflér mation relati ng to the historical
defect cases of the defect source identifier_ 100. The inages, data, or

ot her informat?Bfh FRCOPERRE f KRV weRed tri Arhad imetes oD defect
f bl il : ] i.an. i i L 5 ‘
Dlural i yS(?QPEé By HILETE6S (L 0 4 |tev¥g]{:%]ipgrrﬁ]{rajlnb}8]%ac 48ef ect

plurality of 1ndividual defect source i1denti
source i denhati enchhdestifddde myodess ppratdddhea amdffserent conpany or

group. The_custoper know edge dat abase_ process 218 util,jzes data, inmages,
or other ??\‘%%??g‘?%h p@?%t?‘%bor?%t?‘ﬁegﬁ%tcts%f enfi ?i]_ta:q.ﬂ ar defect
source | derﬂétéh@é @ﬁtﬁéﬁt J@é'feé'&? éé’éﬂ@fi_ng} hig, ol ding ffr %ﬁtcﬁbeéﬂg_fs, or

other information contained in any particular custoner know edge dat abase

process 218ystemded2 ot idh aviresdigaslat abalsle prast etaf 216, indpefrient er the

potential nupber_ .of histg@ric ter defects (a &ptheir sol utiaons) that can
be sui tabl%/nacr)\]é %/éz)le%‘ban o %%Prﬁ)cgtr elﬁ?ow%o(fgeeé aibéa,set e Chclesstso?jllcéal‘—J\‘néfalf ects
relating t® cubtomee kitwibedgs A iemdd deprddeys diedopdhtdaio are in

communi cation with the defect source identifier server, 106 may be stored
as data i PEHEHERHD? VA ek ieirgtertourcsuidd agetlio -er server 106.

Only cert g SOt L8 i | fd i]ﬂ}ﬁﬁ - ta,
i mages, o?irrkot e%gi%f or na'??oonkggd(;{n% adi%(raechl n the e&%f%ect a%)%\%i%zijgxykeecf%?abase'
process 21516 Gued enbdiusiamenf Krivevldeigec tdatalrase ipdetasfs 1810ty e

configured to allow act}gss to histaric c inforrratid%[} stored by the
def ect knowt TatShase p19eess Gy 9% MSE Ye r know edge

dat abase procesghe feficd hurdaridenid iai defRElarsee g-dcdes ixfliser client
supports tgszres and accesses data relating to the sources of
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 KLA files produced by the optical
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
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
relating to the historical defect cases of the defect
source identifier 100. The images, data, or other
-information in the defect knowledge database process 216 1is

preferably compiled by interaction, over time, with a



def ect know edge database process 216 of the defect source identifier
server 106. |If the custoner know edge dat abase process 218 of a particular
defect source identification client 104 supports the defect gm@gﬁg

dat abase process 216, then the individgal customer know edge d W5
process 218 provides access to the historical defect cases in the defect

sour ce i dgiihiddlareldrenind i iRnefI0R £ ddie sRigiRct qeou¢a drdentiihicar client
104 can obtain historic data, imges, or other information fromonly these

defect 9 9 QUL 2DD5 17 know edge dat abase process |f t hat defect source
identifier cl 'E%’Hh chz% SHPRYY, tIsce( l{)ée%ltll%‘é“&r%g h Fn glt SouLee i dentifier
€

server 106 to access the da ta orna ion contained in

t he cust orsgedatad egge dH.tf&féaszeelt Wdﬁfp%&ﬁf) orAgrewond Taledefu%(tbmléli‘OW' edge
dat abase process 216 to_ access data, images, or other information froma
pl ural i t y Knsw1aegeo MRt brsn aFgeass: 28s e eﬁe@eeséetazlemasemoehe def ect

knowl edge Jlalabasecaiacass LaIaRtal y $ha' ke detect s0ata. o mages, or

other information fro rge varrety o erent source
i denti fi epadtiientlarlGéfets suthrce tidentdfféetr kideheédge4dat ahaséapyecess 216
becones a repoiltory of . waf er, def ect data or .ot her |nfornat|on

froma pot uﬂﬁspfaﬁﬁﬁf'oﬂnﬁﬁﬁﬁergﬁtO&@FEcﬂg%QSW?EéOPdSHP CRiBRdcl i ent s

104. The dif fa%@e@)taxqqfceqexs%rs%%melrdﬁ%wflbe@echaeabssa%reeeg%yz@@t be
operated by a variety of different conpani @& or groups that process wafers

di fferent IO,r slefege waberledgee débtpbeee p@oaesasﬂlénréileogredi:ﬁﬁfetéﬁt waf er
processin% %qugu%ﬁ %@ g@f gefect%a u%ec gh a t% Eg%ges data, or
i e P&cts |ﬁ fial d B

ot her inf t|n y~a first defect

sour ce i deatliftiienst! taat a:aﬁ @eeeahedbmy anéuysédcaﬁﬁaa‘x ebmpgi-edp may be
| ater utilized for anal§s|s pur poses second defect source_identifier
client 10&°8p&raredenyt HﬂﬁF@FéﬁPlcéﬁﬁﬁﬁ?soFeéF5aﬁg tReMH4EAPLEY of the

conpany Oljefect source identifier clients 104 that are in
communication with the defect 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
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
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
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



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, reciggﬁu L

t enperatures, and/or one or- gpre solutions to the dé ecP %@& be

operating

provi ded to the operators of the second

| ndi vi dual

i ndi vi dual K§ow

def

;

defect source identifier client.
ct. source. identifier ¢lients 104 m ght, or mght, not,

PHgEsda5abapei BrereSAunbetiaf dafers tovEeRptdentifieti ent 1

9 JUL 2005.118ndai34 LOBEBStsONLPL BE1ol, DG PRLT @0r Lo NBkgLbel I i ndi vi dual
cust oner know edge systens reliable. The hunber historical wafer data,

i mmges, anddentdfmari earveralbPhAgtooanosss priveedzses, chmades i rmudasEteby

utilizing
informatio

e

P

Vv

asE.defect know edge, dat abase i ncl udes

: 16 t hat
FOR 08 PO R S End R e R P T Eadd® (e S hgt S rog: ment

of the defgebcssyice identifier process 200 gathers such defect attributes
repeaters, spatial signature analysis, and cluster information
from the defechlhgaggndniefachbisevpedgesdaDanse pregess a6 tiore. The

as adders,

def ect sou

t he manuf ac

LEECLOCALEL] ©hrprogess, 200, 03 hel 5L oLl OHLLNG, DLl pn from

arrng  exécu

N tat abase process innear r he

def ect soustecudeahéeti khopledgssdZOfbate setecéeseSys1® M1 LSAs ScH@my access.
t he def ect knomﬁegge dat abase process 216 and/qr the custoner know edge

dat abase pfBEeES

a specific
when it ut

Qwledoe hea tyaRe® RECHT DCER R Nt rte dREFTtabie to

d?tlé,eriméc_ﬁ‘@sUSstogﬁéfCEnE%;HQ@iéﬁef%rﬁ | 211 PeSd ofE; o i@l 1y

i zes the sfored i nages,

ta, and other case histor

i nf or mat i odifferehot diefhet dederte kident elifee datlabasss rdbcesss Zistand t he
owl edge dat abase.proces 218. The defect. knowl edge dat abase
gh‘f' h‘geg%ﬁgt ﬂ%‘?f?ﬂgw ‘i%l@%b%lsﬁ RREH d%eésb%?}“%% ach accessed

t hrough kngypo glot GPASEL aGELSE LS Bad 1fdE ques sudy as ADO

information from a potential vast array of different defect

custoner k
process an

source identifier clients 104. The different defect source

identifier clients may or may not be operated 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 techniqueé and wafer defects.

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

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, recipes, operating

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



The i mages produced by the wafer defect inspection process 204 and the
scanni ng el ectron m croscope process 206 are typically in the formof TIFF
files. Inmages, data, and other information in database proce§§gsJ@p§U 210,
216, 218, 220, and 214 can al so be stqged in TIFF format. Miltiple ?ﬁages
may be contained in a single TIFF file'in which the image file directory

inthe TIFE file.contains ltiple.entries, .one entry for each i e. To
contain nﬁ?%?pl%ﬁg e%ésofﬁgg% rs%ﬁé9¥T?%%°?rﬁPfTﬁkFi ?iﬁkﬁpéiﬁlaggi‘JUL
2005 19 ophytdhier NhéiDé@gé NBEESemd Ute 91 & | greeiugiida hidihsiadding the

alignment of the different inages in the file. Both alignnent and defect
i mage dat avafert @@k, coRigehed it Migrnat kon arelatnided th MIRE KLA Fil e.

Storing i i L n; i FE file i i ¥ separate
T EF 111 e PortEaiet (REE et TSR D Tl AR S g, OFE
def ect maykhewrteddeai dethbisa prddese,2108 thdtd il uddFRdidmnatdt i pl e TI FF
files are _defined by multiple TiffFileNane records in the KLA File. The

defect soufE®@miehT fieFedy s A0 dantconiely H ekt Whvert TIFF defect
(mage T11es {0 APEGGOIRERS &k Ane MERAOMIEARL G ddRA {4 Grfastayise the

conpressed i mage Iles are readily transporte et ween any t he
client coxputertshddd sunch tdeef ey \eart widnmeerasl Géderte defpettersqur ce

identifier_process 200 connects to the scanni el ectron m croscope
process 2 aa?ﬁoa?h%l%rbaﬁ%ﬁ? I rSlSOrefa'éE}C ﬂ’r&%%ﬁi Od"ﬂ?gzelﬁ“ ™ Thi s
connect i onc RetyeRstt RieRsses 2t ih 06 A 40w USefeds0 access the
process's 204, 206 historic KLA files and/or other inmage files. An

enbodi mentT@AL tHENRlef cblte sdrfact iMAT identiifdas PTRESUFMI ts retri eving
o DLOCCS AR At (OMha S {4 B 6 WAl 1l e shang e ozt abase
shown i n Rxecdtidn |dzesbasanginmrdssseiverirs uarayenl WiNBBONS TNE server, a
M CROSOFT Jéfaencstacécitgrncese{ e%rt’ifoireraprocess 200 of selected system

users may access the defect knowledge 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

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 prbcess may be each accessed

thfough known database access programs and technigques such

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, 216,

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



M CROSOFT Internet Information Server. The defect source identification
server 106 runs a defect source identifier database 186 using the CPU 160b
to access nenory 162b. One enbodi nent of the defect source identifier may
use a database that is accessed by the defect source identifier JUsdflbers
106, e.g. an SQL server database. The dgf ect source identification client
104 may contain well-known network client software that is designed to

support inbangacthenmwi thptbei RAELWET KbSLr YeEo JDE%&m&néL&aQQ% 20 network
client software includes an operatlng %gsten1suc as W NDOW5 NT

SOLARI S(r) ipdiragingerbd &tademank o @ diffeveyst énegesnsn thePalo Alto,
CA), or le%lga ﬁ§?¥35f§§gméﬁﬁdgﬂar§% écécimgé%p%gnéaég V%ﬁ&% CA). The

def ect souiCé iden i catron c¢li én runs er suc as | NTERNET

EXPLORER (aonhegiftear €A TIRHefblE oéféhencdicinsohé K& peidéi onsedr Resinond,
WA) or NETSCAPE _NAVI GATOR (a regi stered trademark of Netscape
Communi cat "BAE1BLRpAFATEBNIBf 2NOERTAE NTIFBWEL1 k) avaids BewetriBgud ce

identifier herdpyekopgdsi ; ua \%f%fg ﬁ%?
(hereinaftggﬁggggrrgg to gggvg £ %gggréﬁgﬁgfk 0 e?ﬁél r oso é%orporation
of Rednondas¥ériat@&l €ith arsdhprke dbfect -oay dnd ecbrmraimedi tnomal conputer
programm ng. | anguages. , one enbodi t, the defect rce.identifier
server 10 18§£gutg§ Tﬂégﬂ%$§ctT%%%mf§ﬂ@e e h eﬁ¥i€§sg1%ﬁ% A the
custoner kagykgddepfahabassl o ocessi PdBahdr fdiebr-ddein comauRi.£ak{ po, process
of the defect know edge database process 216, that is conpatible wth VB.

The defect sourBee deenttfsenrcer idenudblex etysiesm tHe0 hutert igurrd
compat i bl et PRITCR T CrE S SeLRBbar IRt o bl dar e EoReEntod pfor
ent er pri seMPEEVOOISTes Hed uthhage CRATR ESbddausd ree Qo e s£_ESThadaiest
Software of  lrvine, CA _and KN GHT, through COM processes that are
Conpatiblef%}?% ke readily transported between any one of the client
computers 105 and the server computer 107. The defect
source identifier process 200 connects to the scanning
electron microscope process 206 and the optical wafer
defect inspection process 204. This connection between
processes 204 aﬁd 206 allows the user to access the
process’s 204, 206 historic KLA files and/or other image
files. An embodiment of the defect source identifier
process 200 supports retrieving a processing tool list from
a flat file within the tool reference database pfocess 220.
One embodiment of the defect source identifier server
106 shown in FIG. 1 utilizes a network server such as a
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 source identifier may use a
database that is accessed by the defect source identifier
servers 106, e.g. an 8SQL 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



A KLA result file (KLARF), or KLAfile, is a flat ASCII file produced by
conput er equi pnent. The sane format to save defect information processes
206 fromboth the optical wafer defect inspection process 204jangyt he
scanning electron mcroscope process 206. The.defedt source identi Puér
supports the KLA or KLARF files producéf by the optical wafer defect
i nspection process 204 to capture specific paraneters fromthe wafer

defect i nsrp%wq%ﬁ clrireitte SO L Epar K LIARH usiak iafa P atdaS SYRtEie st cal
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makes avallable t hej r ex ort dlrectory as a hbtmork File Systen1(NFS)
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ei t her tkmasrIﬂﬂﬂRﬁEEMEXRﬁORER.sdarcegndéareﬁleradémenk ¢04thehe def ect

source identifier qryer ocat| work 110 in a
manner toq\g]rciﬁﬁ d’eftu ec?rﬁorﬁ cﬁl ﬁtRe%H@ ?ﬁl é@%ﬁ% cal ly | ocated
at the defiggtrcaorce (al Qeg&btbeédctrsaémé% b9 neeyks euser interactivity.
The GU of the defect source identifier 100 nmay displa series of
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4 to 6, a ect sunmmary Sscréen one e ch’i's 'one enbodi nent
of whi ch liagstaes ias FIGUAL B&sdefecherengefsereeeféhﬁednag asovBRai n
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programming languages.

In one embodiment, the defect source 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
identifier server 106 executes the manufacturing execution
database process through communication processes that are
compatible with VB. Certain embodiments of database
software support enterprise networks, including ORACLE8i’
from Oracle, QUEST" Quest Software of Irvine, CA, and
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
electron 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



one enbodi nent of which is shown in FIG 13. These GUJ screens provide
interactivity for a use wwth the defect source identifier 100 so the
defect source identifier 100 can analyze surface features of @gdgﬁieﬁg
wafer using prescribed tools and techni ques. The GU screens display in
FIGs. 3 to 13 may be considered to repRésent different "states" to allow
input of different information, and display different information,

rel ative tdefé¢et diftspeciion iroQss 2P awlirgee | sleanninere i@t rathe user of

t he defect_sour jdentifier navi gat.e bet n the different GUl screen
states as W\%J%a‘?%%é gérc%%eessén%%%iq?ﬁanﬁx rq%%)g?y\ggt[ - &t S yr am 1400
shown in Rifzeddoryhbodal eiacthonsdint e giradiasd kdhedtdd Go kheshoul d be
viewed in conjunction wth the GU screens described relative to FIGs. 3

to 13. THRERCE hePWEson 2drnteidhter dnakes) iRl e 4l ##B9%E  di scl osure
to descri bg: [i.0uS t " rﬁﬁ@) N " di spl ays”
are used ic%#erc %%e% I?/%%%ﬂﬁ%%ﬁ]% r%’suts%? 0gs (%Otu(%@t eledglelc source

identifiersgdteamt in step 1402 with a unique user identification and
password by entering the information into a |login screen (not shown). The
user nust be authorized to log in before they can access the defect

source | degtdfnflallvsddt Hbber i ARfAGIiSPUrCe identifier 100 is

preferably provided with its own log in that is distinct fromthe
oper ati ng syst émsexiesh. offtgraplsidaic tustef dettestfinase (GWantiafyi ée rel ates to

the variety., of. different_users having diff.erent job. .requis.enents and
t her eby re%][ﬁgll%e%i?rf’eree'rﬁ” 1BVES DY i“}ﬂné"recaoﬁ'i \7%3 )?.th@gfcr‘?rlﬁ’? Y s assi gned
an accountasddidia et raicile e e fd@Seid 19t usera autdaey iczatdidhee\tele
Differing access |evels are provided to different users such as wafer

def ect i nSHRERGTNL P s Cofauas 1osedrdiiegr cdiieats df4ni Ehesdefecsr ocess

oper az or ’et{ﬁﬁrceé‘giicf@?{i’fiw sdRIELY oROUIGE Jrdentidd g dMinicgfrator, yield

Pt network 110 in a manner to provide user interaction. The
GUI display is typically located at the defect source
identifier client 104 to provide user interactivity. The
GUI 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
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
is shown in FIG. 11, an image compare screen one embodiment
of which 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
can analyze surface features of a desired wafer using
prescribed tools and techniques. The GUI screens displayed
in FIGs. 3 to 13 may be considered to represent different
“states” to allow input of different information, and

display different information, relative to the defect



Once the user is logged in, a node selection screen is displayed. One
enbodi nent of node sel ection screen 300 shown in FIG 3 contains the
processes described in TABLE 1. A 9 JUL 2005 23 TABLE 1: I\/bdej gelﬁc%ugn
Screen Table Fields Nane Description Mde Sel ection Screen SEri eY’1

di splays the option to either start depgct source identifier or edit the
configuration Error nessage An "Access Denied" error nessage is displayed

if a |ogosoerdedridenteinftiuntered Tite edxdigretheofdafeda sehgedd on screen
300 shown in FIG 3 is displayed at step 1404 in FIG 14. The node
sel ecti on keeRderf 9090 G IRpIETa e hafaes dhes diiffapanth T $&ieedel ect s

ei t her st SR i i.fil er i or : i at g tion as
t he desi rg%éan%%ie%&rhle m)cicé(ggf%ce;}}%neng%:grdég{r%r%ogf:ﬁ%%v%fat é%his%’;%a%% sel ect
a confi guiddmam dpidorsisiwwin (FIfecilsi.on Bieednt4@Gctilon wiarte can sel ect a

defect source identifier_ hutton 302 tq start , the qperati,on of the defect
source i démtagEat ARP i9F £1%r és%rq%%ds SrheE iLGuCFIGR AR i s

typi cal Iy palieahifd cUly lde iV dERNS HUd Pe1b@ 193 Y HiRgdeheql, saurce
identifier 100. Alternatively, the user selects the configuration button

304 to ediThaugh ddvef itgumat'isgiresin’ he weldedn semyceaisgentinf itdvisby starting
froman existin e.g.,. save nfigur.atio | f e user selects the
confi gurat thgnC]OQ%Uir(?n t|%n %«f‘é}lr qjoenq:g'{ee 4562 l‘nswgsr‘relt;cﬁ‘gd T40% continues to
deci si on staj-eddd i navuseh tdie defpabysounee usdentntieeichblgedeterm nes

whet her the user has proper authorization to receive an existing saved
configuration IhffdSratli‘on & R dPIse BitSpltifededLCEISOEFCEY t he user.

The user ca{L ANtAl 2 SAUHOUTAERD SG08e T EROL! LR user
identification and password by entering the information
into a login screen (not shown). The user must be
authorized to log in before they can access the defect
gsource identifier client 104.

The defect source identifier 100 is preferably
provided with its own log in that is distinct from the
operating system log in. The distinct defect source
identifier relates to the variety of different users having
ldifferent 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 as wafer defect inspection process operator, scanning
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

1.



whi ch are shown in FIGs. 4, 5, and 6) by pressing the configuration button
304 in the enbodi nent of node selection screen 300 showmn in FIG 3. The
configuration button 304 of the node selection screen will be enabled in
step 1408 if the user has the required authorization. If 1 9 JA8 280520094
the answer to decision step 1408 is no23the nethod 1400 continues to step
1412. 1f the answer to_decision step 1408 is yes, the nmethod continues to

step 1410 T}HBIv%ljf:h théde s%ﬁﬂé%Fth(ﬂﬁ ﬁﬂrrﬁfi &ﬁ@(ﬁ §ér?1|d§ di spl ayed on the
di spl ay . 410, the

net hod 14 te 14- e sele the star{ defect
source id ?##I%ﬁieiﬁﬁ rﬁ@ﬁﬁ? ron1deC|s$%ﬁe§ 1ﬁﬂ¥ﬁy £ L@ hbodi ment
of node |sel ection screen 300 of-FI G 3)ECSHeWFEOHFF r@ﬁ#?ﬁF screen(s),
one enbodi ment shown in FIGs. 4, 5, or GSQRTFE bkderst i YR THLEi splay a
new confilguration screen, the initializ&lpéoporifee¥anient the configuration
screen i § Epesef oresgbgdlorti ons of the cowfi tReeesoariedh ersoshown
respectively at 410, 510, and 610 of Fl|Geesdagd,iH.didwlawahfifyurati on
screen al|lows the user to select optionsioddn &tePr lAddendhairafdect the
data fromthe defect source identifier 100 that 1S displayed to the users.
The configuration screen is divided into multiple configuration screen
portions in th&harisshadEmenshevh niodeFlsGdectios samgerns 399, shespedti vel y,
confi guratgd cree [t 10, 51 and nfiguration screen
portion 4fl0ﬁ§15 0, %éfépéf %1 t§poﬂ‘é1061r %?391 Ii?lhe c flmgﬁr ation
options. |§eléchﬁdi§@fcmi koo 1@1i¢qrm@%st iteuesatddeng&eqfdst henc eifiicguiat i on

options, the user. can access and edit the appropriate .configuration screen
in step 1MSLY [Hhadte SHFSRmetarss dedercdc S aPalfestidd®r7OPtdRBWN i n

FIG 7, or ratab%cﬁfﬁlléﬁr%ftlcﬁp% ‘%‘io?f”ass%‘l‘f C%e's‘?l%td' fdoffe .Cl TR 02 A

statlon type button ™01, a ssification criteri
selection screen 300 allows the user to select a

~0
fﬁ

configuration option shown in decision step 1406. The user
can select a defect source identifier button 302 to start
the operation of the defect source identifier 100 in a
prescribed system configuration that is typically selected
by all new users prior to using the defect source
identifier 100. Alternatively, the user selects the
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
configuratioﬁ option in decision step 1406, the method 1400
continues to decision step 1408 in which the defect source
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 p;essing the
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. If



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 screﬁg Eortion,
when the wuser is at the state indicated by step 1414 in FIG 1%4: Ulg 20pfy_
2005 25 Accessing the desired configulation screen portion 410, 510, and
610 allows the user to set the desired respective paraneters. A done
button 406-he gnesied dredlenl sharh stamfli4d dts o s dheemardrad df 0410, 510,

and 610 to_close that particul.ar fi.guration scregen.partion while saving
the updat €8Ot Gurat i omP %@%‘ef g tsl'%‘ura@eg"fedfe?ﬁol ﬁeeé:rm%’o %%t es the
confi gur atigorg i 1 ofdmt itHe fdtieat vaacessed t Ard egavied odafre Gin iToURGR

identifier server. A cancel button 408 is positioned on each configuration
screen poriaef AL 1BIRE AR FIRaD 10 sHenlmated off itdwer atlised acr een

_ U I il SIERl en
Cpeci 11 CRTanrn i e S R ep *o e B ihe i ¢ ner

enabl ed ori4ticalied mepesdi g Oredhe disey 't dteyeli4af .access. Sel ecting the
station type button 404, when the user 1is at the state indicated by step

1414, in each ridsp&t (WReT GG dlioftectedieissitt Sohr4£0 1d5D6 1148 610,
al l ows the,,sGl I B8-df AT 18I R( sﬁt%gt 4 o3l AlehBfh LYRE Gl gh@t ben

screen portion 410 of FIG 4. Once station type configuration screen
portion 4kfpdes ssdlegitigmh istnden ddflectt FIGuUr 8e ,i demneif iconfigherattsen can

select the stati type to ich the tool, ( h as the opti_cal, er

def ect i nsspcerc?qno%q ’prdp ee@'kf\t,g}”kﬁntt ﬁgloé“’@aﬁﬁi %g(éél'eg‘t’r Er‘i cﬁo?&&ﬁggﬁr ocess

206) is conngatf@s e Eilspliagn d hidwd dorF ighiraédbn’ ealreeh, MheThe sel ect

station type display configuration screen portion 410 contains three

buttons (enftialddiesiom tfomotiowet 422 capdighzet ipRefcyeracied,

respecti\ﬁaé%fﬂ ws the wuser to select fromthree respective nodes: the
ect

waf er de I'nspecti on process node, the scanning el ectron
Portions of the configuration screen are shown

respectively at 410, 510, and 610 of 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
screen portions in the embodiment shown in FIGé. 4, 5, and
6 as) respectively, configuration screen portions 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
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. 7, or at startup of
the defect source identifier client 104.

A station type button 401, a classification criteria
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.



m croscope process node, or the off-line (i.e., search) npde. User entry
to each of these nbdes nay be regulated according to the access |evel

aut hori zation. The wafer defect inspection process node and scanni ng

el ectron m croscope process node allow the user to nonitor t hat 9 21020081
2005 specific inspection process bei ngsconducted. If the user is using a
specific wafer defect inspection process 204 or scanning el ectron

m croscopeaprasgsag20he 4081 HLECLons S Yors C§ &R R pdtiod Mb] update in
real -tinme. By seleCting button 422, the defect summary screen is updated

after each5Shaf eanils6lfspetoed biyetheescomniely tle edesvredi cesmevipver ocess.
When t he def ect gurce igentifier 1Q§ %ﬁhrunniqg.in<¥afer def ect
i nspect i onP2prOgEEE” node, SR HRTRet AUPmHT PR EETS UpRATY after each

l ot is inspestegurdbeoh aséradh epol tispeci e, ignd heandte1d scawppgdical ly
di spl ayed on the screen and if the user w shes to view any other wafers
fromthe | BhattpRryl BT CREFEFUTREIOR DRCLHE RiTftecen ySEEFEEN may be

used as d ri I ' st.atio ' eal -1inme
anal ysi s ?%8 b{é&?%%%g (g%\%%%&%o eIll of T(’;yéoéer a%%%j nsﬁ%ltscgglsjft%%%ln%%%n be
configuredias sotbrés nehé seau £1gurd tod dronsn fyrmsed omi | fgr dudi aicdedsed
Configuring the defect _source enables the user to view specific previously

i nspect ed #RAf eF3VCFHECERGT cFPUTIRIe St DI AP S ch & (it T oh Bt
real -time ghgtionsos di shh&y éﬁ‘fé)é%‘?‘té&flfiféﬂatﬁ%rh ddhewafesrdedfad o

i nspection process and scanni ng ectrom m croscope process. Selecting the
classificafion andter? Edbwiore 408 ram gy adfiarhe coadn qoEtian asot een

portions 410 6%9 in respective Fl or__6 causes_the

0] . . 4, 5
st cag ot any ot AR S Rdaee s SHagees e Ay B G e
di spl ayed ghesithe dmihinghAdANbshawrdds FIdG, Whi s don ster, dbodnce the

di splay of the defect source identifier 100 displays the classification

criteria sexedie Riihen smapled vy aaklad Sapgnuiae s Shanasekier ni ne'
whi ch defeféébf”of access.

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 transferfed to the station type configuration
screen portion 410 of FIG. 4. Once the station type
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) 1is connected as the station is to run in near real-
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
microscope prbcess 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 scanning electron

microscope process mode allow the user to monitor that



wafers are displayed (e.g., all wafers or only wafers that were "fl agged”
as in excursion cases). The enbodi nent of classification criteria
configuration screen portion 510, is used to determned the A 9 JUL 21305
27 types of defect, the tools to view the defects, and the . wal 8r Uiwigek be
di spl ayed on the defects summary scree26 (FIG 7) and al so what infornmation
w Il be displayed for the wafers. The user sets the paraneters pertaining
to adder sé¢peapiefterispdatstat Hrapaid deivigradndie il ysifs targ useur si on
in the classification criteria configuration screen portion 510.

Adder s/ r epeat ¥ 9% gh E i Ve ' PE S @Gt g FBe WAPAT RiPaih X &t i ng
el ther t he, agidere; A, G20hd A RPRAIRISDUION 322 edhigt h. The adder s

option sel ected y selecting ra t'ton 520 causes the system 100 to

cal cul at e samthaiys paedrheoddf et 7 t hatl Wwerpsladet ot eckddy-ttie . t ool that nost
recently inspected the wafer. The repeaters . gption selected by sel ecting
radi o button 52 SHRESEEIE b%%rﬁﬁo. e(:Lﬂed?[Deé:tar‘?‘de}asrm aqfrt%‘é‘ déf ect s
that are ygpaaled AdurougholityaedY WraliidepRfc SBIRF Thel I NQIdNGlg the adders
nor repeaters options are selected, then'a default all defects are

di spl ayed @eatirond aflegossigptamr ostsssen WiEre tdleusedieadptsicarceact i vat ed by
sel ecting ¢ . . Jddenti.fies cl ers, of def.ects gn a wafer. On the
1&%%&%)% l%fhleé %e[m ing 1 wé?]ter de%ec% lﬁllsa‘ﬁcl%glfﬁned on t he

def ect surhmary ‘screen, uste 0 ects are
waf er nmap @retedisicete | Bhe Adictarsammdirsplsaredn 1t hpddefertasteabl e 706 of
t he enbodi nent _.of .defect summary screen 702 shown in FIG 7. Clustering

may be perFie®toy & R&sSREEe et dde lagdpadticdn 1pspessed d& the dokaf er

def ect insirgecaidt%atarc%qqu Jil12 B Lo 926 dog-o29l @eled O HY e def ect
managenent dat abase procéss 208 I'f a defect nanagenent database process

radi o but tdslB28 tics vielveetred othes wsdrerscdmoporhiegdiod t rbedeflebialsour ce

'dentlfle%ég¥%ﬂ”%d€%%n on the defect summary screen may be used as

described below.

Since all stations 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. Configuring the defect source enables the user
to view specific previously inspected wafers. The search
mode station and search function on the real-time stations
display information from both the wafer defect inspection
process and scanning electron microscope process.

Selecting the classification criteria button 403 from
any of the configuration screen portions 410, 510, or 610
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,
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



either one of the clustering nmethods. Selecting the cluster configuration
option on the enbodi nent of defect summary screen shown in FIG 7, wll

indicate that the clusters are "calculated in the display options table
706 JUL 2005 28 of the enbodi nent of defect sunmary screen 7039 Ver?Bhe
cluster option is not selected, the digplay options in the defect sunmmary
screen wll provide a suitable indication. |[If an error occurs cal cul ating

the cl ustetgpednoer8@teb€PNthdd tbobe €hsplayeghonidfeceef eshs swamary
screen and the error will be Iogged on the error nessage page. The spati al

si gnat ure WAAPYS| Wibptbendispsevedtend the adefpals asumnypatieecemal ysi s
check box i s,se t T, S ial_si I C tion is
per f or med gggghe7?déﬁgc%g%%ngg%%eﬁg%%%Paiﬁggq%#%gé%gq%%§?&¥%%ﬁg%g ia

si gnat ur e shal yafsrsal cuhat eseangetl sphaysa tdfe Sped i pértsimed we anal ysi s
result in the defects table 706 of the defect summary screen 702. |f the

def ect man2geRER{ TeREREPESe PFBEERES 2087 &1 wbt SIERA T HIF And Hes kpandl
S L= ° . . A i ment
signature apalysisni DfOLHR é?gﬁﬂficmﬁf%ﬂéﬁﬂ%q%é{aﬁaf odi men

of defect summary screen 702 shown n iIs disp e display
options wi btreeadportidmubaded if the spatial signature option was

sel ected. Wen e spatial signature analysis option .is nqt selected, the
di spl ay opti onsAé\ﬁ?F’ ¥%Q/‘fﬁtéeﬁgscﬁﬁ“?e{tb? eVJ_r‘?l‘%‘?cﬁtgt?X o?ﬁlef?t”bgn%é% oérz%c_curs

cal cul ati ngné hensRasé Bbcoinhad ke ANl HddeF € Bdto@ B RS F Ahd con Wil | be
di spl ayed on the defects summary screen 702 and the error will be | ogged

on an erroFePaREeEycLphyen Tel ext ibefhhe ruraddar i doxeEdxtefd t he
CL eS| oobh I B4 2S00 QW PSR SR SRR A PUSLOT,
excursi on cal¢elae arbdl @rdplagy titee ekl Oreion ivraeineddw biottiad |
wafers  w tlzclao]P etl'gajlts pr!léisyt? drc-j'.c?enrtela}lf -j:[risrLEecbtuéd 0t:q'ley ‘water. F')II"hoeblreen;?tc—::[aitcers
option selected by selecting radio button 522 causes the
system to calculate and display the defects that are
repeated throughout a plurality of wafers. If neither the
adders nor repeaters options are selécted, then a default
all defects are displayed on the defect summary screen.
The cluster option, activated by selecting check box
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. .
Clustering may be performed by the wafer defect
inspection 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
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



wafers. Sel ecting the display classes button 404 on any configuration
screen portion 410, 510, or 610 causes the display classes screen portion
610 (one enbodi ment of which 1 9 JUL 2005 29 is shown in FIG y JEPE&E_

di spl ayed, when the user is at the state indicated by step 1414 In

14. Selecting the options on the displ28y cl asses screen allows the user to
sel ect which classes are to be displayed. Selecting the done button 406
saves t he ofnfhgueabdodimand pErfefeast asummaty i sdieat | DIR f uridiieontheésel ect i ng

the cancel button 408, cancels the configuration changes and returns the
di spl ay OFEPﬁEeHe‘f’@&%ogoh? cBOF dRptPFFEE P %ﬁﬂ"w OtRTIPRF st Syl

screen, e.gegebheshmifrseberbeh ORi LTSRN Dle thesief 80te SWITELY; SEreen. The

on-the-fly (OIF) classes of the wafer defect inspection process are

pre-defi nedf Fheerforepcthesusatcuhayingl ot clushasst awviewdy otmweki ng

one or nore, i f he oxes, 612 €%ecific re-visit classes 614 as wel |
) I

. cl
as speciflt %nﬁlh%pg?s\z%?r%ﬂ e r P AU P Tt 2L I B fi cat i on

cl asses 6lérabe wOIT il BbhgeBYoate SHEdPMEssade piss. sel ects the
classes of interest (highlights them and then selects or_deselects the

cl asses using ThetsRAF¥3] peigontura arrleds opifd defictselrated ifdentifier

n the ¥scrBeTER 11918 E5% i Eon UG boue 0, 4 PR R T

626 and 628patihe® dimgnatsere hasaTydid edelbwdldteiidmgid heed fidomadtborche

cont ai ned i.n an!)e/ of the confé%urati on screen portions 410, . 510, and/or
ef

610, he/ sh8eEefediPIFRMRINIBARZFE AP BT 1P 8 confiYiRAT G screen shown
In Figs. 45inelfe SAVEIFIE: &l hErh QNI O,AS 0L ddi Leci sion step .
1416 in FIG™ 14. Follow ng saving the edited configuration screen(s), the
initializestgmetuon dealysies dedawkt simhy daffeads 1WOPlaHhMm o tHeG. 7 is
diSplayed'defect summary screen 702. If the defect management
database process 208 is not available) the spatial
signature analysis information 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,
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.

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
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



If the user wants to cancel the configuration changes, he/she selects the
cancel button 408 of the configuration screen shown in FIGs. 4 to 6 to
return to the node selection screen or the defect summary scres:g. 1 9 JUL
2905 30 For all configured station tyges, the defect summary fScP¥erdilhio?
of the enbodi nent shown in FIG 7 is s¥Bdivided into four tables
including: a general information table 704, a defects table 706, a causes
tabl e 708,12 prigedEF nt dt Psdieliasied i stharabihe PERTr Tife atop portion

700 of th r TR SES j.ongl. br. cant rol . user
inputs to lﬁ&e ge% e%%%imrey&w%égg%mar% esgc'r iq%éd rSe la ive -cgills ep
1418 in Fléptildhs e died tdispleaofclides agenrrmalen pfldiowst ivhe tadalre t#04 of the

defect su y scre,er})a702 contai ns such information as_ the |l ayer, |lot and

waf er i dert§¥§HatT it amt 3HRE huiffer- DS dergtry st t e Thently
vi eved. A dlel £ql HRLPT PR AR oOHZ 06EURLICS UGt GRRIl i s seoti on

and shows the location of the defec he right “side the general
i nf or mat i dmsEic] ioatciont durscttite st Salsafinchehec lcassiefli tattitom @®isi ons 714
as selected in the.confiquratiqn screen, as Il as a nfigurati on button
720 and a %aé'é‘?eclr? etﬁlﬁt fgfra%wnc&?@in&ﬁsatai“\gﬁ 5SS %I % HéYuser to
execut e degf sir@h EdRRtlehdde Aldentli4iled acLese gi%vi%%fllyg'ari% 1@ReCl €€N
portions 410, 510, 610 shown respectively in FIG. 4, 5, and to nmake

al t er at i OrECH&EN t e Btattie FFodeh@edeicddons gereen oar d&e BeLeck gl obal
search fqu% '! | cted by pressing the search button 722. The gl obal
search func |Hga{rh}czsasuc§cgése ‘he nmethod 1400 to proceed step 1422. At step 1422,
t he. nethod i nviesors tiredloh (OItFhod lardeshefustie wafptrodetfedtt o enter
search criteria., See FIG 13 and the associ at %% description below for a

di scussi ot TEPIHe e B AT ST 8&%. PEFORSEEF 42T ReERE O et EF ¥66Fce
i dent i i efysL0Q drReeds dud &5 1eeP 1424 Hphehelh i nbhenEebRofoHA0R s eaEches f or

waf ers that "match the search
class boxes 612. Specific re-visit classes 614 as well a
specific scanning electron microscope-automated 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
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,
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, Féllowing saving the edited configuration screen(s),
the initialize function for the defect summary screen 702
shown ih FIG. 7 is displayed.

If the user wants to cancel the 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.



query provided by the user. Follow ng step 1424, the defect source

i dentifier displays the defect sunmary screen for a previously processed
waf er that neets the search criteria. The defects table 706 co %?iﬂg
information on the (3 9 JUL 2D0.ri 31 classification of the wiferUHed®cts.
The user selecting the defects detail30button 726 invokes the defect
detail function of step 1426 in FIG 14. Step 1426 extends the nunber of
rows included iFpn l#d ldefeedtigytradd e tAE dro tivipalsyd&hended eictf eumakirgn such as

the precise | ocatjaqn size.,of , the defects. EFrogm step 1426, the method
100" cont | SRR d X B £ U 3 Bydn Jefdoubdatege. i o
expanded. ikt MRIIOE AR RN U NS ot et 11408 orihe i ol @l#ls econt ai ned

in the non-expanded defects table 706 aré shown in TABLE 1, and depend on
t he confi.glifed astdsfieets ttpkde TABLE a1 caSsesd4edlri d08s pndDef ects Table Of

Defect S IE, re fer -.defect Scannin I ron arch Station
I nspectio 6}5%§§%ghﬁgfggh§§&eﬁFﬁg s?lgFaFF%%%sﬁgbronTﬁ%eFé@tEoﬁgﬁggt #

Defect # Qv tdfe-thley sOreldhe ddnpr@zelshechivientIpatilabrowgeaat doatcdpat i al
signature spatial signature analysis analysis analysis Revisit Revisit
Revisit @RINE -ScahG NFSE daPNGS Seakdiengedrstt BYRTARLYr §§€668- 7RRcr oscope-

oot ot o0 sl ekt el o Shepeut iRy agy on o0 LD Cavee

i nspection pradesdpfpr edeespf the general information table 704 of
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
general information section contains the status of the
classification options 714 as selected in the configuration
screen, as well as a configuration button 720 and a search
button 722. The configuration button allows the user to
execute decision step 1420 in FIG. 14 to access the
configuration screen portions 410, 510, 610 shown
respectively in FIGs. 4, 5, and 6 to make alterations to
the status of the defect summary screen 702. A global
search function is selected by pressing the search button
722. The global search function causes the method 1400 to
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
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



Wien the user selects the defect details function by, e.g., selecting the

defect details button 726 in the enbodi nent of defect summary screen 702

shown in FIG 7, the expanded information contained in TABLE 2, s

displayed in the defects table 706: 1 9 JUL 2905 32 TABLE 2: “EXpdWid i

Fields In Defects Table Of Defect Sundhry Screen Wafer defect Scanning

el ectron Search Data inspection process m croscope process Defect # Defect

# Defect #Hlasihicdiiorort Héid Iwaf@r tdafddtys . STits alsesi gredtantd rpat i al

si gnature ' si gnat.ur nal.ysi al ysi,s anal ysj Revj si t.-Revisit
STHT gete"iuﬂ?glc%rouﬁt%O ?rﬁa%g”éfoé{cetsr%ﬁ"%\dce% ctoﬁiee-scarﬁlcroscope-

at
Revi si t C%tslgeseé canmi n

aut omat ed sleiecionwdrias defectn ri@ssi4 i caiten 10128 Wxidegatd aheCl D Cause
Cause X Location EDX(SEM EDX(SEM Y Location CID CID X Die X Location X
Locati on TR 4 gians circdudrdtirorrhex dsifaste madle 506 ¥osilpelydgi e ¥
Die  Def eglo/L %B&é&i{a&% %d}cfﬁh NOLYIE oF 3126, \ifo% 33 H %%%t Raf gl farea

war er e ecat (,P e eCat

(waf er Defect area ( I nspection d I NSpection ~ process)

process) Tytpe ddfeores . waHrim \ddapra 42631 ethe deftdrid ivadwe eionimbefeedlo

I nspection

| expanded.

The method 1400 then returns to step 1418.

process),rlor%c,ess) ClD Gade (wafer Gade_(wafer .
step 1428 'inl which 'the displayed defect table 706 1is

The

fields contained in the non-expanded defects table 706 are

shown in TABLE 1, and depend on the configured station

type.

TABLE 1:
Summary Screen

Standard Fields In Defects Table Of Defect

Wafer defect Scanning electron Search Station

inspection process |microscope process

station station

Defect # Defect # Defect #

On-the-fly On-the-£fly On-the-£fly

Spatial signature Spatial signature spatial signature

analysis analysis analysis

Revisit Revigit 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)

When the user selects the defect details

e.g.,

embodiment of defect summary screen 702 shown

the expanded information contained in TABLE 2

selecting the defect details button 726

in the defects table 706:

function by,
in the

in FIG. 7,
is displayed




defect inspection defect inspection process) process) Type (wafer defect
Type (wafer defect inspection inspection process) process) A description
of fields appearing on the enbodi ment of defect table 706 in t?

enbodi nent shown in FIG 7 are shown in TABLE 3. TABLE 3: Desc S‘pb’pbr?ﬂlﬁ‘
Def ect Summary Screen Fields Colum Ti32le Field Description Defect #
Sequential number for each defect detected on the wafer. On-the-fly
On-the-fl yrebaBs2 f i cEtpatdeperiandedometdcieiREie yf tfHdr 2905 33 the
waf er def eg@mm@;apqgéf@h process t ool . Spatial signature anal ysis Spati al

Si gnat ur e/ RagLyShet et aSSTTT CREL Ol 1 JAT S COLIONT [ 5 PPPHTBREd onty 11) the
spati al S'ﬂﬂﬁééﬁfiéﬁf596%$%s H£i899é§q§§|§§gé§gé'1 the ~configuration screen
Revisit Tt it rona— ¢ ass atrof—of-certatn—dg fectg that—were
revi ewed \A?rf% an—-optical—m hr%\_’%v’\ Scahni ng—e ti-onal
m croscope Oguﬁh kﬁ defect ol QRzh ¢r@#Ynngnf certQRntherfi¥ificatian
def ects theRaied Fianaiitee wisPrtirl stigmiHirel ectPaniaki 81 @ReEEeS priocess.
These defarakysk® a subset ofandkysiefects subsetamdlysis
Revisit Revigit Revisit
Cause Scanning electron Scanning electron
microscope- microscope-
automated defect automated defect
| clagsification classification
CID Cause Cause
X Location EDX (SEM) EDX (SEM)
Y -Location CID CID
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
defect inspection defect inspection
. process) process)
Type Volume (wafer Volume (wafer
defect inspection defect inspection
_ process) process)
CID Grade (wafer Grade (wafer
defect inspection 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




defects already classified by the re-visit reviewor others that are
selected for review by the scanning electron m croscope process. Cause
Di spl ays possi ble causes for the defect based on the historicgb g@f%
studies. The nanme of a case is displ aXed if only one matching Ca 205
found. If nore than one matching case33is found, a nunber is displayed
indicating the nunber of cases found., A class may not. have any
associ ated case studies in which case |tskndier idefatits plngratt Do odat i on
The precilse X location of the defect qgrpotdmesd eaxflthe wafer. Y Logation
The precijspatilacatigmataire tHimalgdefiect qregdeidll eiendtiere waisysé D g The X
| ocation|of the die <containing the deflecizssd fAietia.Y g i1 tlhe die
containing the defect. X Size The width of ghadefectlon1yY i$ 2@ eThe hei ght

of the defect. 9 9 JUL 2005 34 Def ect ;Lhe ar. tQ&CeUFQrFﬁMst he
defect. This calculated by multiplying XS ze iaéqie\iected in the

configuration screen
Revisit The additional

' classification of certain
defects that were reviewed
with an optical microscope.

Scanning electron 7| The additional .
microscope-automated defect classification of certain
classification defects that were reviewed

with the scanning electron
microscope 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 Y location of the die

, containing the defect.

X Size The width of the defect.

Y Size _ The height of the defect.




Size. CID Displays a cluster identification for each clustered defect. If
defects are close together, they wll have the sane cluster ID This
colum is populated only if the <cluster option is selected i LF?
configuration. EDX The causes table 708 in the enbodi nent of dé’f UL 2005
summary table 702 of FIG 7 reflects c3e study information fromthe
defect source identifier. Wthin the causes table 708, a user can select a
refresh caefestbatriean 709 to i nvoke st etk 3fFealProessipigd b tékr esh ¢auses
button 709 will automatically update thkgfeutses Thdlkl eal@%lakest &y 1432
and the c¢auses colum 730 of the def ect|sni1a3hA vAQG: x fEQlzleOWng yst ep 1432,
tge ne;hod 1400 returns to step 1418. Eﬂ%e;efresh causes button 709 hﬁlps
identify ch—toots—ay be IprUIIbiUI P tar—defects—{The
causes tcibiléD 708 di splays the various c §1a‘§ﬂé>’a g ?’1 kt;égdl n cl ass |col um
732 shown in TABLE 4 with the nunber of sccidgéoélagﬁ on the
current wafer, and the possible cause<cﬁ8F ) TA LE 4: Causes
Table Fields Columm Title Field Descri pGed®cte 488 KloE&sSogetHEFect 4 # of
Def ects The nunmber defects of the partltélt?l}faf”léllaél@v&%ﬁ &r FAFS on the wafer
currently being processed. Possible Cagdastar it offhisecpdsmiblie causes
of the defect for the class of defect$popudated 2005 if the
cluster option is selected
“| in the configuration.

EDX \
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The causes table 708 in the embodiment 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
1432 and the causes column 730 of the defects table 706.
Following step 1432, the'method 1400 returns to step 1418.

- The refresh causes button 709 helps identify which tools
may be responsible for any particular defects.

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

the possible causes for the defects.

TABLE 4: Causes Table Fields

Column Title Field Description
Class A class of defects
# of Defects The number defects of the

particular class appearing
on the wafer currently being
‘ processed.
Possible Causes A list of the possible

' causes of the defect for the
class of defects.




35 Causes can be ordered in the causes table 708 in al phabetical order, or
in any other desired order. For exanple spatial signature analysis classes
can be displayed first then scanning el ectron nicroscope-autong R@ﬁ ﬂﬁgect
classification, re-visit, and on-the-fly classes are displayed.

on-the-fly classes may be pre-configurggl. The scanning el ectron

m cr oscope- aut omat ed defect classification and revisit classes are

configurable. Eagisedisein Wd lodtaved Rel tHaMEaselesofapaanmiory iel ectron
m croscope-automatic defect classification and revisit classes. The defect

source i deMBHARGTITGY T @ I 12aY S heradesdred; ke dedst oM9T s scanni ng
el ectron ”é&%nggﬁtcé)%%o ﬁ?}gdlg éé%a e8! i%' fc'lr%%ts'e%n caRd e %‘ptla cQSSes

that the ase pro ss Wi recogni ze. tomer's
cl asses wifldrsxitdten msdamiimgparltdatitonr midTiosrepe - hn@whed@d d@E@b&se process
218 if one eX|sts KLA files that are generated_fromon-the-fly are

di spl ayed Had %FﬁqnonFﬁLﬂlﬁqusaFﬁaPnaF@egéﬁ¥r§9é§SS§ &r&visit classes.
The KLA fids 1 separate colums in the defect section for on-the-fly
and re-visit classes. The wafer defect inspection process will generate
the file onceThe Mmyﬂhaﬂf§WE¢LadseEemBWn@eopreheohdﬁg&medhatTheth

the-fly d | t, b t d t fil Th
Bpoce23|n@“%%HPé%¥%§F§t%%%HFH%?%%gﬁgges éﬁﬁﬁgbyglgéFgen 762e|nclﬁdes a

list of pracessifigataens andatreiieitWafitksedentkfl tedfigurablieon Z@énvas
processed with since the |last inspection. The tools can be selected to
view casdlsftudiidd figye &Bsiy ownasseeiff Feaneiagt edeCchrePass of defects

caused by i duofls sekesbede TilshelpsLhe;usetonl dant Ly uokoh ool s my

be responsi ects s are [Tsted in
reverse pradeassisng aheedeflecamsblheckadtichaalfits ppocesest hemapf €dilko the 1
9 JUL 200%0 translate the customer’s scanning electron microscope-
automatic defect classification and revisit classes that
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 generated from on-the-fly are
displayed distinctly from KLA files that are generated by
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
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
case studies that apply to a specific defect or a class of
defects caused by the tools selected. This helpé 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



tools arrow button 736, |located next to the
reverses the order of the tools and
Any case studies that are np Qjﬁ? mﬁor

36 first. Selecting a small
processing tools table 710 title,
di spl ays themin processing order.
each of the defects on the wafer indicate one specific respons

processing tool that will be highlight®l on the screen. The proce55|ng
tool table fields are shown in TABLE 5. TABLE 5: Processing Tool

Confi gur at ifdrsBat a Seilelg¢d ngPar amaler thale Besowi puitepnSratiolotheedt ation
type Type/ Station ID i s waf er, defect |nsRect|on Rrocess, scannlng

el ectron niErdsEGp&hspPEosessigs sppls| taRlEsdaPchy L1y TENETEGFetRE eit her

of the firghgeWoor &hnat 8bbal hﬂﬁnhhﬁbﬁéglgo'ﬂhe}% kb B%oE@QHhh%dorder

Adder s/ Repeaters Field statin der repeaters or def ect s
shoul d be A@wspaayedt@ﬁu@ﬁemhﬁteadestaﬂengntmﬁerheaChluﬁtéhe dEéeshsuId be

(di spl ayed anghfron1 whe Rﬁ g cluster ais akhe atlal .Si.gnature
Field statPRg ““En¥PYSFs 1RASCREE PRE SpeCl 18 r2s88ndth PScedsiy
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 (search). 1If
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
analysis

Field stating
whether the
spatial signature
analysis should be
calculated for

distribution on

the wafer

Excursion

Fields indicating
whether all wafers
with defects will
be displayed or




spatial signature analysis should be calculated for distribution on the
waf er Excursion Fields indicating whether all wafers wth defects wll
be di spl ayed or JUL 2005 37 only wafers that exceeded the exaui;gj O
limt. On-the-fly classes Fields specifying which on the fly classes
shoul d be displayed on the defects suttary screen Revisit classes List
specifying__which revisit classes the user w shes to view scanning

el ectron List specifying m creasdopevgfreaseshathi ch scanning cl asses

el ectron m croscope- autonat ed edefereled aJhassi fication classes the user

wi shes to|view Once the initialdx#atisapragass has conpleted, the defect
source i dephi-thel F190 Walsk 8Xe U e AR etk ;sounce  identifier database
process 214 to detefm ne the IQEHé%a%%rth%rg§§ssed by the tool. The defect

source identifier 100 classes should be
displayed on the
defects summary
screen

Revisit classes List specifying
which revisit
classes the user
wishes to view
scanning electron List specifying
microscope process |which scanning
classes electron
microscope~
automated defect
classification
classes the user
wishes to view

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 anaiysis 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 identifief 100 then executes the
defect khowledge 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



executes the manufacturing execution database process 210 to retrieve a
sequential l|ist of processing tools that processed the wafer. If any of
the adders, repeaters, spatial signature analysis or clusters fromthe
defect managenent database process 208 have been configured, ¥HeJUdefgct
source identifier 100 accesses the defeggt managenent database process 208
to retrievée the configured information. The defect source identifier 100

then execut@swldiye deitafiaddydQelans datiapase Juoeess 416t QAR Fox | st

of causes for each detected defect. This |list of causes is based on
ei t her al |eafh i3rlaftfetdaf etassigsidftiants ooy anse parsrfatqur dde

I ifi ' f | £ tonal f j.dent] fi 100
2l oo exeort S0 The a0 e S5 0 Bt s 216 1o

get a |listyaf. causes for each selected defect classification and popul at es
the fields of the causes_table 708 of the defect sunmary screen 702. ’

After the data’ddi9edtionlats Gigisatdon Hé Goredet ssumhg fedf@fen 702 is
di spl ayed.sddgr%atalh},e AefLel ApUrGe dils%?e%?ceH .g;&]fth‘éa’aré‘Fe&C%%%c‘éat a for any

one of the col l ection points above, an error nessage is
di spl ayed tdertthie iggerl00 lqaramdi taaestso dardi fficcatingnenef afhehdl saltayed

defect su ry screen .7Q2 using,..e.g., the configuration function or fhe
sear ch furﬁ%tlﬂ} é’l?d‘ﬁ&t% e(fé%é&esdg@@toé(iel's a FRECTFoMeCSEESs 1£426 and
1428), or dhpIrRidEHd Gausesed unction- (steps 1430 and 1432), the user can

cause various defect inmages to be displayed. The user can select any
def ects on t he Waffgdifgery £ siesit icathioBs pfhyheedgsplavesdodedessl ect at a

defect s SO Res Tt R M nSrhr shel SRRETER B AR R e © oo
cor r espondimn g e foelr dhe Gaird tdiort . he Thebeeihs thabkefects details *
function (steps 1426 and 1428), or the refresh causes
function (steps 1430 and 1432), the user can cause various
defect images to be displayed. The user can select any
defects 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
corresponding defect record on the defects table.

The user can seiect 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
defect displays a gallery of images for that defect. To
sort the defects table, an arrow is located beside the
titles of sbme 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
associatéd 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



The user can select on a particular defect nunber in a defect # colum 740
on the defects table of the defect summary screen 702 to highlight the
correspondi ng defect on the defect map. The row correspondingg thEQ@P

sel ected defect displays a gallery of inmages for that defect. To t the
defects table, an arrow is | ocated besgge the titles of sone of the fields
in the defect sunmary screen 702. The“dser selects the arrow beside the

field stat t he, rlter usedto sort the table._ The ,de ects details
associ at edéwg%% G? et e qtPdoras 1TRIere o Hi%pl Ay IBAFNRLE T an

di splay addiféeiadd C@}a&ﬁefé’éarﬁgﬁﬂ:{ def&otr 9D midR deiRcts-dalle 706 by

selecting The defects details button 726. The size and’location of certain
defects are JULTIE@OEeBQCmrM‘ﬂe@:ﬂ farhes ldefecin wis raadsenerh 1. 730 rom

i nformation. gene n ectr.qn .m crosco rocess. The
user can s@f %ﬂ 41?/3% T tai‘k%F?h Oa%gi% e?oq‘ﬁ:m‘f: rldaf r‘?g"dd ctS"Eabl e 706
to select ihathelastedny tdeld o 4y therddafLds drbha fEa6 def ects on

the wafer nmap 712 that relate to the selected class will be displayed. If

an error Gezturgelhie rp ttHee @@mﬁﬁm Cdfasmwwldfl thife d&tﬁﬂl@yqdmctﬁfo@@ t he

execution Une I L&r m n te def ect
data-w || %]:eré#l]spé aye%.%ﬂe% rtoﬁrj i ceé:ﬁltvm %éEp%leg' tt%he%é)%f%eect sunmary
screen andfurhetiesnor che ldxdrudiaggedt ahd ffenﬁftrl@rn mi&s_ag;ee pageninbteddef ect
sunmary scr een 702 dj spl ?s data from various data sources. The inspection

tools of t3E dete@riERALEAGRSGH 95t Wrldatss W SRLAYE] ¢ éF’t@rrrﬂ‘Tey are
done i nspRedi ng 1A |Qlpdr Wl QAR I SRS, iieRldd el ikoR <aad.def ect

inspection information in this file. The general information section 704
of the defwictl emimgged QrediielGriar pesdaatee pagiet-h | ayer, wafer, and | ot

| Ds  gat hered f,l{oemqtt]%e LAuresuIt file, 'l;gg gisg)Ia %tlon?rtable 714 is

popul ated with lh Wﬂ?ﬁr(ﬁﬁﬁﬂﬁg n 5 }St |ﬁﬂ%.
various data sources. The inspection tools of the defect
source identifier creates a KLA file after they are done
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 lot IDs
gathered from the KLA result file. The display options
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
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
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:



The defects table section 706 contains data that was collected by the
nmetrol ogy tools, e.g. the scanning electron m croscope process 206 and the
waf er defect inspection process 204. Depending on the Stat'onighﬂpyéﬁﬁ S
runni ng the defect source identifier from data fromthe wafer dete

i nspection process 204 only, the scannlﬁb el ectron m croscope process only
if data fromthe wafer defect inspection process is unavailable, or both
processes TPBAE 506 RﬁﬁﬁCEeTébéﬁlE}éédﬁnoﬁhﬁhéepééﬁ§tt§Bm@a§¥cﬁﬁéﬂen706

The KLA fir 'd%l‘dhﬁiuﬂ"i@ie”y cou,n waf-er—def ‘F"J.ella:_%aé:g'rgf)t}oxlw“ I:,u[;:\gl ns—t he

i nformati 68 tHate—+heFields—shown 0

TABLE 6 DSPSGFiTdbi o Fields O The Defeé@qgﬁﬁﬁéﬁg aurber TE3 SAbTi Ll e
Fiel d Des¢ription Defect # Sequential nidsdectofetgchedyone Eegwateted on

the waf er | OBnthBefily On-the-fly cl assif Ooathentper Férred fdRagipndef e¢ts by
t he maferLdefect i nspection process too¢perRerieidt othaladdietfiechsl by
classification of certain defects that |wheewséetr tefbet daspewtdoni th an

optical mcroscope. Scanning el ectron Theoaddist tonal. m croscope-aut onat ed
defect cl agekficgati on of certain classifheabgantdehagcts that were sefpt to
be reviewed W th the scanning electron|hgLa3¢opatPhHACesS certhege defects

are a subset of the defects already classbiedcByct Rerbesuhsi to HEVIEW OF

others that are - | reviewed with an optical
microscope.
Scanning electron The additional
microscope-automated defect classification of certain
classification " | defects 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.

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 Y 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 tdble-?Oé 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



selected for reviewwith the scanning electron m croscope process. 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 Thel¥ Udicanison
of the die containing the defect. X Si4le The width of the defect. Y Size
The height of the defect. Defect Area The area occupi ed by the defect.
Thi s cal cultafeedelyvamtl tciapley higtX¥rSezefande¥XchSiez€ecthbycauseetattiing 730 in
t he defects _table_706§ is base on data retrieved,fromthe defect know edge
dat abase prScdSs 1OMdPEhESEESoREL L RAGH EBEE HababhaBEtpLBERSENGFEh the

data from r ol - 10Q 2 2 eac t ct.ed,.on the
waf er . Thets ng@% ggg%ésbﬁdgﬁfi?#gf g?%ggé% %9 EEE%%%San%%§§%§,r£ evant

case hi st oniies tf andeschndefhgcelbytronr aiarbagopehautohbbaidndgeseatch
criteria that ma%.in ut inéo t hese aystens using on-the-flé, sgﬁtial

si gnature &m&FysTsCeéCVvICSPESaRd SEanfiffigl BEEFoR™AFEPBsE pEC34F omat ed
defect classifirgat 5RtehASEeGnaB1Hc0RRa P §aPL0LESBERTI EPOHSFrdhe
spatial signature analysis data is retrieved from the defect nanagenent

dat abase ptbeedefeos. managspantatiatsbgaatprecasal y88s dikha smagarhered if
g T e e CILR LS RS
signature analysis option 536 is selected in the select
defect classification criteria configuration screen portion
510. The cluster data (CID) is gathered from the defect
management database process 208 or KLA file depending on
the configuration. If the spatial signature analysis or
cluster information cannot.be retrieved from the defect
management database process 208, then the defects summary
screen will be displayed without the information.

The causes table 708 of the defect summary screen 702
contains data retrieved from the KLA file, the defect
knowledge database process 216 and the customer knowledge
database process 218. If the defect source identifier 100
cannot access the defect kncwledge database process 216,
the defects summary screen is displayed without any causes
information. Each defect classificétion listed in the
defects table (which includes input from one or many KLA
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
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
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A user can select
defect # column 740 in
image selection screen

that defect. Once the

an image selection button 742 in the
the defects table 706 to display an
including a gallery of images for.

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.

TABLE 8: Input Fields For Image Selection Screen
Name Description l
Layer ID The layer identification of
the wafer
Lot ID The lot identification of
the wafer
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
gsource identifier file system.

defect inspection process 204

file and stored in the defect
In one embodiment, the wafer

and the scanning electron



Error message A detailed error nessage is displayed in the error nessage
page if an error is encountered. A user can select an imge selection
button 742 in the defect # columm 740 in the defects table 79@ t@tdisplay
an inmage selection screen including a gallery of inmages for. tﬂ B8t ect .
Once the image button 742 has been sel é’gt ed, defect source identifier
accesses the defect source identifier database to retrieve the image file
nane(s) fOPICEIPRERREPIFCIIRIARR IR 3R RELtiMATS ripke fr RAPUKIA el ds
as shown r cti Vi T, 8: ) | el E | mage
Sel ection cjfog'en %nﬁﬁ%ﬁ%—% g?lwﬁca%etraﬁgﬁhle Hﬂaé;g#ﬁa}{éesﬁt I T ctaei on of
the wafer lot ¢ wafeed ot Iflent idrrat i @rwfs Idwmtaieroifegridrithe waf er
identification of the wafer Defect # The uni que nynber of the defect on
the water THe 1TRIRS 1 iR (H)e HEFXPHRIVREDPAIe dHFECCERE FBY iddSR i fi er
al ong wi t hyd he Kk fid eyand-storeds ify thesdefiect. source identifier file
system In one enbodi nent, the wafer - defect Inspection process 204 and the
scanning electron 1 9 JUL 2005 43 m croscope process 206 generate an inage
file for  file. The i files may, contain | the images for the
| ot or \A/a?@%.]bﬁ_ﬁan del‘}tr%lft &g]c‘atﬂrr@sq%cﬁf%\t 'W‘?g?eorsei‘j@tcrtil@ﬂ ?#gcret% i rages, . on the
error nes3egae. page. The error ©bhnN an error 1Tog file
dat abase. S [ [E O T bW e bn e o
Descri ptijon . er Lng
P npié)é@, a QoL &Y rlﬁa&g with
the selected defect
highlighted, defect #, and
layer, lot and wafer IDs
Error message 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
illustrated in step 1440 of FIG. 14. In the cause column
730 of the defécts table 706, the name of a cause of a .
defect is displayed only if a matching cause is found. If
mofe than one matching cause is found, the number of causes
found is displayed. The user can click on the number to
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 906 that have historically been found to
apply to that specific defect. The user can then click on

Tany name in the cause column 902 to display a detailed case
description 1000 of FIG. 10.

When the user clicks on a case imége button 908 in the
case images column 206, a new browser opens (corresponding
to step 1442 in FIG. 14) displaying a case imagé screen
1100 corresponding to images 1102, 1104, 1106 aésociated

with the selected case study. The embodiment of case image



a wafer map with the selected defect highlighted, defect #,

| ot and wafer I Ds Error nessage A detailed error nessage is

di splayed in the error nessage page if an error is encountered. The user
can select the wafer defect to display as illustrated in step719441@L02‘005Fl G
14. In the cause colum 730 of the defldcts table 706, the name of a cause
of a defect is displayed only if a matching cause is found. If nore than
one mat chi fgreelstlie showd, in eIGunbkrisfbazeden thrimbdunnptiispl ayed. The

t he i mages,
and | ayer,

user can clj t u ; . open. a new br er wi.ndow displaying a
def ect cauéféggsﬂe)ﬁq%c ?Sc’)% ggl?%le‘%\ggjorg %fneéCte %%'ffre\ég © 4 at\ﬁﬁ?ac%e ipslp%%osm% in

FIG 9) |isaténgrgseivadi o0Stita@uder eatrasourcd i flshtciof igm 1 AP Zarcause
descriptions in filed colum 904 and case images, in field colum 906 that
have hi st offeBI $VC bEBREeDUIRN ALY GRe tIanNREiFiactd¥ect . The user

can then | ?@%ri h User S0l 4 : [:S: iled
case desgljpjf%%?%ﬁo%%g%rg C;%-b E%L’()‘.atkg;ﬁ:]len t%ce) usercgcglzﬁ%: secgot'r?mzi{;l ?argoe&?nsgge
button 908204 ahd otleer swuelygsromdtasss 906Chea Mievl dy Guesercigiets to the
(correspondin t t 1442 in FI.G 14) displ ayi a case inmage screen
1100 corr e%’ﬁ%%a‘ii%‘g ‘?%F%)%g%%uﬁ%@?lﬁcl@ﬁ%n lﬁe&gﬁilﬁ%d 7 \i%h el ect ed
case study;np Thepembpgi nent of case image 1 9 JUL 2005 44 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 identifier

100 can r i eve. | erat ed, by, the sc i el ectro m _cr.oscope
process Zogi‘éfflﬁeﬁ\)/\fapgg‘r? @%‘nggjtefénsspeocﬁ}%?narb eo%gjs]esfnquo N o%'t%leerc(%sllfé]h P
processe GH2Yi ol ds associated to the expapnded defect cause selection
screen of ¥4%€ 9 are shawn 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
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
displaying any of the case image scfeens 1100, the defects
summary screen will be redisplayed and an error message
will be displayed on the error message page and logged in
the error lot file. '

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




in TABLE 10. TABLE 10: Input Fields To Expanded Defect Cause Sel ection
Screen Nanme Description Layer ID The layer identification of the wafer

Lot ID The lot identification of the wafer Wafer 1D The Wafer1
identification of the wafer C ass The defect classifications 'Igodpksaﬂﬂﬁhe
tools for which the causes are to be FPsted The case | mage screen 1100 of
FIG 11 may access the different screens shown in TABLE 11. If an error
occurs displaying any of the case i nagePatakase AUQTESs himagdeciear summary
screen wi|ll be redisplayed and an error| aespegefinid¢dsde di spl ayed on| the
error nmessegsopagessayk | ogged in the erxocdetaildd | errdABhdsddge QM put s
From The |Def ect Cause Sel ection Screen a£§@n£¥§@ri¢n&m§|efi@@ible Causes

Li st Scregen A new browser displaying they pdsd 1able Defecti Know edge
Dat abase |A new screen is displayed Pr ocgggo &Féd Details show ng the case
backgr ound,—Screen—case detatts,—and—detect—ntormatt+om—at-t——retrieved

fromthe Defect Know edge Database Process Case | nages Screen A new
browser is di spiayetershow neldr Bef edmpsiewagddmabed didp120@% i45
Dat abase Process inmages for a specific case Error. nessage A detailed error
nmessage i s£he case lmage screen 1100 with a wafer defect case history
retrieved by the customer knowledge database process 218
and/or the defect knowledge database process 216 as
indicated by steps 1444 and 1446 of FIG. 14. First, the
user selects whether they wish to utilize an image compare
screen 1200 as shown in Fig. 12 in decision step 1444. If
the answer to decision step 1444 is no, then the method
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
écreen 1200.
The method 1400 displays an image compare screen 1200
of FIG. 12 (step 1448), that allows the user to compare a
defect image selected from a defect imége screen 800
including fields shown in TABLE 12. The embodiment of.
defect image screen 800 shown in FIG. 8 displays a
plurality of case images including images sets 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

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
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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

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

will be displayed adjacent to

the previous image selected.

The user can select any of the possible causes

included in the causes table 708 of the defect summary

gcreen 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

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
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selected fromthe Case Image screen Layer I D The |layer identification of
the wafer Lot ID The lot identification of the wafer Wafer I D The wafer
identification of the wafer Case description The case study nane that
references the image to be enlarged The user selects an inmagg 9 Quei Zker
the case image screen 1100 or the defdé@t inmage screen 800 and a new
browser w ndow di spl ayi ng the i nage conpare screen 1200 is |aunched with
an enl arged version of the imge 1202 selected. The user can then sel ect
an imge fromt | mage _screen 1100 and. an enl arged versiqn of the
Mage 1208 Cwi 1TOBE TS o opece ST STt (PRI BT S ARG e Lotk ed.  The

user can seagsés atwbDE 10® PPSEhE| Ee £HS ESummE) Ustebd 1d1e, s emdeabl e
708 of the defect summary screen 702 to display a new possi bl e cause

sel ecti on sHidnsdetad hAre orearievry dof dhedeifidr dmawedtfout the

specific ¢ e S : 'ggm;' I er ' : t he

possi bl e c%‘gaega{s%neé:ﬁ%%gsﬁ%%ng%&gh%m |énIf @ﬁ@%ﬁd%%él%hﬁhnputs To
The Possi bilet{ause Sef @atad oion Nedred Dasicfteat | 0Thd ayerpuds Hreon ayeyr
identification, of the wafer_ Lot, ID The | ot of identification of the wafer

Vaf er | D TRRSSHIET G5 i 98120t inr dfablad ety s S783fedi? ¢l assi fi cat i on
Tool (s) The toots {Pre MULHANEs CRUSESATR P &ddSRE cause

selection screen; the defects summary screen 700 will be
redisplayed and an error message will be displayed on an
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

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

table 706 summarize the causes that may apply to each



47 9 JUL 2005 When the user selects a specific cause nanme in the causes
table 708 of the defect sunmary screen 702, the case study details are
retrieved by the defect know edge database process and a new browser
wi ndow containing the detailed information i s displayed. ThedSudBLit2sf r om
the possible cause selection table is48hown in TABLE 14. If an error
occurs displaying the detailed cause selection screen, the defects sumary
screen 700pwbtésbengredosplayédt angréde €4 I ohic NESSEpEL T | wdEe dl] spByayed on
an error nessagg page and | ogged_ in the error log file _ database. TABLE
Th

14: Out put §¢Fp% PoSTBEE CARke Tef cBRPBH A NaROTEERTE ptReReS D%t
Know edge n ermij i y. ACESS t ails

show ng thgﬁ%:‘g§§§ra§f<g§%%§%€¥\§sﬁﬂ£n9% segd%?a?lf)és, andesﬁ%g%tt% ormation, .
all retrievedludesnthéaef Delést sikmend EnlgBABLEt Bhase Process. Error Message A
detailed error nessage is displayed in the error nessage page if an error
is encountered Each wafer undergoi ng processing is sequentially processed
by a pl urathbyrofspr ocesst H0ré Ophs  pFE OSSN Irodf tdpiavaf er by any of
these processing tools nmay cause certajn defects on the wafer. A list of
the proces¥amg tools that have processeBeacwapbions provided in the
processi ngLépetr Ilble 710 | ocated at thpThetlayenfidaetiéhbatdiarndfof the
defect summary screen 702 in FIG 7. Thethysear&€an sel ect one or nore| of

t hese proCgssifig tool s and Cl1TCK The FETRESToEAUGESt PHLERPLSRYIoEO I ef resh
the defects table 706 and the causes tpphg (98- The refreshed defects
tabl e 706 pppErge the causes that—ay 'fﬂé’i%a%é)rcf&éhté‘f?cgg}ogagé
the wafer

Class ' Defect classification

Once the user selects the desired tools and selects
the refresh causes button 709, information is retrieved by
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.

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 t6 the selected
tool (s)

A global search button 722 is located to the right of

the wafer map 712 in the embodiment of defect summary



48 processing tool used to process the particular wafer. By default, the
causes table 708 shows all possible causes for the wafer's defects. The

i nputs to the processing tool includes the fields shown in TASLBE éf TABLE
15: Inputs To The Processing Tool Table Nane Description Layeér MBL 1308

| ayer identification of the wafer Lot BB - The lot identification of the
wafer Wafer I D The wafer identification of the wafer C ass Defect

cl assi fi caffBHRen (Mte $hevysktr Bifects tHulgasiokal tsparchhitddnedt?? the

refresh c I nf t] ' et.r | eved . -tg% nglg
know edgeaéla:?a %sﬁﬁ%%%%g% %@nd&ﬁ?;la{d‘}g;h eéc escrtanld{ sepcegﬁ:sl?sh t'able %glr e
updat ed t of shoav dpeec Tief @ chesf gur aseitg an wafleer wafearcld waregert e qir eeeswsi ng

i nvolving the selected tools. The outputs fromthe processing tool

i ncl udes tHRSEICfitt ds B R AISISE Cts PUEASRIIE 788 B $he ifehve
Processi ng,d 00 5286 td 04t 1 Hadre; ,Dased iv&&f&“-se%”&gﬁ £aldum ©fgd g, Defects

Updated to show the cause or Tabl e nunber auses for the defects during
the procedssppwithdedsidartiofotmedlie) fmwfa Refestitfsi cotafar an tthe Updat ed

to show the number . Causes Tabl e,.of defects present duri t he processing
of the se?’éjc%{_e]d"g{ cpoﬁ?‘%ﬁelboas%ilﬁ}dem@a{:&isl%ﬁ péa’d%fl&zs et &es

pertai ni ngri®. tihe salieat eds dQOlpathligbdeaSeariGle butten ugdd icanl ocat ed
to the rlgﬂgeégfy various parameters in the wafer search screen 1300
to narrow the search. If multiple wafers match the search
criteria, a list of matching wafers will be displayed for
the user. The user selects a specific wafer fof display in
the defect summary screen 702.

The user will enter in the wafer search screen 1300
the date/time ranges of wafers in fields 13023, 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 also has the
option of retrieving a list of wafers that are in excursion
by 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.

| 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
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 pull-down menu 1312, then the

layer identification pull down menu 1316 is populated.



the wafer map 712 in the enbodi nent of defect summary 1 9 JUL 2005 49
screen 702 shown in FIG 7. This gl obal search button 722 allows the users
to display defect inspection information for a specific wafer using a
waf er search screen 1300 shown in FIG 13. The global search Buf thh 2B
allows the users of search stations ingghe wafer search screen 1300 to

di splay the defect information for a specific wafer on the existing
brovser as i ndi ealedah $h8PSc1ddeiBAd 1984c0ho1ELE, L WALENSLECOPL
updated in real-tine. The user can specifty vaFlous paraneters 1 n the wafer
search screenomgoetetbunapnomﬁﬂhetseaethleVé nhétapakyaaéedataaana the
search criter ist o fers will be dis

user. The O4&P §¥|EEFsrssgbéél%PckﬁgfgngsF dreBRreY Fﬂrg?ﬂ sg% %?Wgunnary
screen 702inThecuser, will enter in the wafer search screen 1300 the
date/time ranges of wafers in fields 1302A, 1302B, 1302C and 1302D. In
fields 1304A anﬂh§3919baﬂhyafﬁﬁs§§@rﬂbntab¢ﬁemn@b@de@fthﬁﬁ@rés@ldﬁd a
processi ng rest in fields 1306A and 1306B. The user al so has

t he optioﬁh%f’&1 Prlég%ﬁgfz list of wafers that are in excursion by

sel ecting excursion check field 1308 or all wafers that match the above
filters by not selecting excursion check field 1308. After the filter
fields areTégﬁﬁléFe fRBUGSeFo SBeeEigbalfValctaferschufabhe 1310 to

retrieve t a. The
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user then CICbL a—specti -

i denti fi catfént OEPIOHPIH a identiflgég 8ﬁ§§5IEd88 ¥ﬁgﬁhffglﬂf The
|ist of wafers_is - then nnp.atnr‘l with ation
field thatL8FeIBontained in the sel ect edTh6t PR AdGBRFEE1CRBAARI PEcati on
pul | - down| menu 1312. The user then sel ectBe WRéeabPeingf SPAEEFES! > | i st
of layer |Wsfex TRen popul ated by sel ecThrgweferwaflentidenetfionabfon
option in| the wafer identification pull tdewsaffenubé&3ag, sehenhete
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-
specific processing

Search Date, Start Time- Search wafers in a specified
time period
End Data, End Time Search wafers in a specified

time period

Error Handling

The defect source identifier has error handling
dapabilities that display errors and informational messages
to the user using a message page. The errors are displayed
to the user in an error message screen and the error
details are logged in a log file database. Each error
message in the log file database includes a date/timestamp.

If the defect source identifier can’t ,access tool
information using the manufacturing execution database
process 210 for a specific lot due to errors accessing
them, the lot of wafers will not be displayed. The errors

will be displayed on the error message page and logged in



| ayer identification pull down nmenu 1316 is popul ated. 19 JUL 2005 50 Once
all the selections are conplete, the user selects a conplete button 1320
to retrieve the analysis data and to display the results in the defect
summary screen 702 shown in FIG 7. The global wafer search taBl% JUhciiides
those fields shown in TABLE 17. TABLES517: Inputs To The d obal Wafer
Search Table Nane - Description Layer 1D The |ayer identification of the
waf er bei ngheeg¥edredlotofil® dqteahbarie i dévhe fWakad greasfch cnedrerl 3 ng
sear ched fer The.wafer identificati of . the wafer bheing searched
Excursion r%lhé%o?gm%%ga¥%§ leI}(S(’:tiﬁ%C?oonPr':lhnes pdeec e|Cotn Sll.bﬂbrﬁla%éﬁ And 1D
Search wafggs. i nspected by a specific inspection tools Processing Tool
Type and |1 D Search wafers processed by aspecific processing Search Date,
Start Time Searth W HRIGF SApers ridant iRy gy i BRER taecasfd Ti me

Sear ch waf e ]ﬁpcﬁg I . 1] i r i def ect source
identifi erg%]%es er?%r anc%i‘]l1 ﬁgsglﬁ%;%a ﬁél%dce{]{%l I pldé%a-egréfsoers and

i nf or mat i opeadbcewes sSEge sdud ocd hecasseyinesiengrarare ssmgelgfager slimenaayr ors are

di splayed to the user, i nessage ﬁcreen and the error details are

! in,an erro
| ogged in 3CTHYF 11! et ma@iﬂ’@rw SEGE IMAEAGPN-i | $¢at abase
ncludes o 438,214 PSS AR opldy O IaiasioSolr G dalel i £an' t access

a

tool information using the manufacturing execution t abase process 210
for a speciddgaed oin difee termey drag dddessiatgibase.

If the defect source identifier 100 is unable to
access adders, repeaters, spatial signature analysis or
cluster information from the defect management database
process 208, the defect summary screen is displayed without
this information. The error will be displayed on the error
message page and logged in .the error log file database. 1If
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

thereupon exit.

Client-Server Architecture

The embodiment of defect source identifier 100 shown
in FIG. 16 has a three tiered client-server architecture
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
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



them the lot of wafers will not be displayed. The errors wll be

di spl ayed on the error nessage page and logged in 1 9 JUL 2005 51 the
error log file database. The wafer search screen 1300 may then be

di spl ayed instead of the defect summary screen 702. |f the det8cdUlsausce
identifier is unable to access case imB2ormation using the defect know edge
dat abase process 216 due to accessing errors, the defect summary screen
will be diSeteged Wihéouiddhe tthse imbpbemaitonchadimusiotess mlds beor

di spl ayed on the, error ssage page and logged in the error |og
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One embodiment of the data tier consists of a SQL
database server that includes the defect source identifier
database process 214 and the defect knowledge database
process 216. The data tier also consists of manufacturing
execution database process 210, a defect management
database process 208 and the customer knowledge database
process 218.

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
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
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 metrology tool such as a

scanning electron microscope process 206 or a wafer defect
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5@9foHﬂ§ti@ﬁdQEoﬁthHEdwéﬁfa?rp%@cgggﬁqglsy"@ﬁlera Wl €o £#gadi ng the
00 starts with step 1502 in

whi ch the chafelr ppPBRBSSENdO08ysénerteD2tpPBecesthe defaterinspeneiof the

ot B5REERRnc e Brhiing 106, PELShe' Ta' GRE ASHSBL TiRaanlBe T o)

description of FIG 15. The nethod 1

1506, the datebass prospestedsf shodef tntBI@Si g aThetmethgy 190d such as a

scanni ng

el ectron m croscope,process 206 or. a wafer defect 1 9 JUL 2005

continues to declsion step 1510 that determines whether the

- customer knowledge database process 218 exists. If the

answer to the decision step 1510 is yes, then the method
1500 continues to step 1514.

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



53 inspection process 204 while the wafer is in the netrology cell 124.
The wafer defect inspection process typically stores the defect inspection
information as a KLA file. Simlarly, the scanning electron m scope
process, shown as 206 in the enbodinent in FIG 2, typically sto§e§ﬂ42mﬁ
defect inspection information as a KLA $§41e. The method 1500 transmts the
defect inspection information fromthe wafer processing system 102 to the

client COWﬂMk%ralQﬁlbntSb©ﬁF%t5Q81OEhQnﬂ@hthag€S@©ﬁth€ strbennBEepn s
originally stored in the defect nmanagenent database process 208 shown in

FIG 2. Thé5ﬁ§ththPSQGfe@GnﬂPﬁ@§§tﬂ@ndé@ﬁ§F@ﬁtéP€p145§OePh&ﬁ1Ge%§rn1nes
whet her th
“the. 2l qq§&0€%r£§%0@%§ggecgﬁ§% gsgﬁgégﬁe%ﬁa%ﬁ %go contlnue ?ﬁo Step

to the decision ate e met step
1514. In shemhbﬁl45oaebentlnn&perl@ﬂepnﬁeuaatnnnwhbthlﬁhd défeott he
metrol ogy tools (e. scanni ng el ectron mcroscope pr.ocess 206 or the

waf er defe@PuFﬁ§péégP6ﬁflﬁFo€é§§n 04f4j detarpared b the diFBLaYSBurce

i nformatiogerE@Rr %éﬁ%bngn%%m%%nhaét 9&b§§t§59é edn i @h&@etHHSEQHEé
know edge dat abase process . A source of "the wafer defect Is determ ned

by conpari rg the deEachlsboryedeéset hinstbei dsfeott heudet etnf somation

i nformation cor ndi efects s ored in the stoper

know edge $ysf& ua¥ﬁ¥ kggoFgﬁs ?eﬁﬂ? BFfePfig cﬂ% Brer *Rnb eé@ggﬁﬁtabase
process 2lﬁsﬁéct¥@hCﬂhE&rﬁ§EhbﬁE, Badni aetudesndeyen gefect history
cases, than the defect know edge system dat abase process 216. However, i f

any particaraepiabéeit¥oiFcderaeminefepither chasadupan opeshi bbedor a
conS|derabP%eE!ggte£m§n§#ﬁeth§gd Li ik %8%?&h§ 8%&2%%0 fﬁﬁ?@?d database

process w i NCrease. one e odlne e defect source

i nf or mat i ohhandatbehiletery dafpetii on antorratatoivarerdgtdm ihsphayed on a

graphical User L NtShpaEE (F6h) p259081 85 oMhe Sane adlPnination. 1f
the query in step 1518 is answered yes, then method 1500
continues to decision step 1519.

In decision step 1519, the defect source identifier

100 determings whether the customer knowledge database
process supports the defect knowledge database process. 1If
a particular customer knowledge database process 218 does
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. 1In step 1521, the operating of the
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
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.



54 with a client conputer 105 in an inmage conpare screen step 1516. The
defect inspection information in step 1516 is simlar to the inmage conpare
screen shown in FIG 12. The nethod 1500 continues to step 15 %, in2 i ch
the defect source identifier client 104 determnes if the dis%laﬁ%h

defect source information is acceptabl &5in that the cause of the case

hi story defect in the defect source information 1is actually the cause of
the present def &ttha ahewdef tot thengperyi on $néprhdi8ohs Sochthen

determ nation of . acgc bili i.s determne ither based upon a skilled

iser et or fih RocoRAr ToRE GPEhinyEs GRrehEP 55 €D iRar R ChRethate i story
defect, oraacessegl akwoBoPRre8r aatkdtt Nefosha €0dn CONMPRY £ mdPSp@r ovi ding the
sanme determnation. If the query in step 1518 is answered yes, then nethod

1500 cont PROEEAed HEcRsHeArseepedting Rewdéefefbnseiepe 15nbornael elef ect

source ideptifi det ] r S ge t abase
process sug%éﬁtgé?ﬁégg%fg%?EE%§§fe§€§é€§t%%gg%g%r%@g§%9£€€¥é§gbé?%?cular
cust oner keowtrdgeudaipbaseapsesesksowd8iforss 1wtFBEPPDIt Ihetkefesdr
know edge dat abase gricess 216, as determ ned 3{ step 1519,  then_the

cust oner kWBRFedhR SEheabadBOpRetesausa stor | FhaotebecyraitediReted®Sto the

def ect_knoghedger dat abagespnpEessn2dfnaiith | hendietbiod d8080q cossg nues to

step 1521. In step 1521, the operating waf er processi ng system 102
i s nodifi edonbineasdyot heop pbackssd ndesisict i oirep hbE12r eated the defects on

the wafer accordi to the reco nded operat] changes tgo the fer
processi ng systégn ?ﬁ%l%@‘ﬁefnt?hgg%a?eorﬁi tt%?yi.ﬁ]]'%ijss_}%%%i f&&%tW%’%ﬁ%cf t he
operation gbntheuyefes Presesseng AKYSs M Lahdapsrdorieddaigaddy by a
user'view ng the defect source information, or automatically by the client

conput er 18%eR| 29 ntS tTies opkler | Be gretted BT QY RRfeRisefgEo sylstem
Fol [ owi ng $&gp 153&’5%% f?ﬁ@?dtl}gogefeeéggé]aééaéec@ Pt €099 a&Pect on

the wafer is sent to the server computer 107. There may be
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 thé defect knowledge database process
216 that is typically stored in the memory 162B of the
defect source identifier server 106b.

The method 1500 continues to step 1526 wherein the
defect knowledge database process is accessed by the defect
source identifier server 106 to derive potential causes
based on defect inspection information for each defect
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. In

.one embodiment, the utilization -of the defect cause
information includes displaying selected cduses 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,



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 defect
information. This nay be provided by a user selecting neM/defeg@ agurce
information that contains different defect sources and sol utions, 005 f
the nultiple causes shown in 708 in FI@6 7. If the user wants to select
anot her cause for the defect that includes further defect source

i nf or mat i oANtERNERCEReWERhEBe18b0entoAPMALESTt 80P 0BP BAERCE 0OBECi Si ONn Step

1512. If t LS| 9 t] t
step 1522 CRrEOE“BRupR PREKOLOR, BEERCIBA qbPeyEoeqnif PEECHHac PO EORCS °
met hod 150@achnpemtesularswapferl8d2ectn sthp dé2ecttbeusesested defect for

each defect ,on the wafer is_sent to the server conputer 107. There nay be
a pluralityl§fedel 8cled aéfééﬁscﬁs§6cﬁﬁﬁeaoﬂnFHSehEhtU%f%?bOd#%%nﬁe?ﬁod

1500 conti §@§éf‘:°sﬁ*ﬂﬁgr%§§é, ebA ¥ALEH EHnggf e?; . Hé%§é£°§ V\fé mation is

conpared t ef ect sour n ormat1 on stor e defect edge
dat abase ppnees$ tBéGdeﬁattisotypésalhytedomndtha caeseeﬂ®¢yldﬁ25yof the

def ect source ide i er serve 106b. The_. net hod 1500 contl
e whor aFrot hac hkiBh RRLvFRabooRar ABaLar ateds | Tiachettsd 1508heP

defect souneg bgﬁﬂihﬁegrtéeéﬂéﬁ 1064t gnhdpseiMer ROt g8t bt e gadS LSt based on
defect inspection information for each defect |ocated on the wafer. A

conplIatloﬁaeﬁeseﬁe§¥eﬂsmete@@ ft@msehEnﬁefﬁﬁtl%@U¥%et¥@ﬁ%ﬁ1ﬁ%%ﬁ back to
the defect ﬁggﬁE 8hgg % E LEng o404, n@?f?@g &é?@%foféé””es to step

1528 to utrlize €ct cause |n orma one enbodi nent,
the utilizationThé méehdefesooceuﬁelnueéot@aéte@ 1mx¢uﬁm3wwuemleweng

sel ect ed causes fromthe defect cause inforpation on fhe d ct sunmmary
screen 70298RehR FAVEFE I Erﬁ‘éa%%odni%b‘é)d%%ntlé%rﬁ%%%"se‘?og%?%% 1530 in

ggggh 26 USEhse Pr 0Xi gBLE L DEG dEh eChe SOUFEEr | dombifdLrifl F&fodfd. td 9 JUL
the selected defect cause transmitted in step 1534. The
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
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
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
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.



interfaces with the client conputer 105 to select one defect cause from
the selected defect cause information for each particular wafer defect.
The defect causes are listed, e.g., in the cause section 708 ﬁ@ th

enbodi mrent of defect summary screen shown in Fig. 7. The user seTJ lCt2g05 one
of the defect sources listed in the causé section by, e.g. "clicking on"
that particular cause. The nethod 1500 then continues to step 1534 wherein
the sel ected defldtd matdide 150G reamdminuesd tor GlrePhd Sdef sdersdar E8ei denti fi er

client 104 t. i dentj fier r 06, .T d 1500
conti nues t%&s%{:tg 1 ilnss%ﬁet% dd;e g)é:t g%g\ég)ﬁ:géi’i rllaﬁlo:&?rrlgtn?ltg%? P%cl udi ng
t he sel ect ethadefedfidict canaee iidagaridariatred liiRnitha ogeivell caaipyt @hettheresponse
to the selected defect cause transmtted in step.1534. The defect source

i nf or mat i orF e Ed S e g HPIFEE I druded fas 1Fa1 Yor loRE et ect
know edge qaf,3Rask ff AL The 2kt C'ﬁ%@%gt@ohh% ggmqlt%ﬂt. of gdef,gct source

identifier server 106 shown 1 n FIG he net 1500 continues to step
1538 i n whiagtsuwehe tdeftdiet demuirsden mftepmaid@n iis yeans thened heomehbodef ect

source identifier client 104. Th thod continues to step.1540_.i n_which
defect source icrﬂ“%rﬂ‘r?ﬂrﬁso#q ft(ﬁpsglf’ ed a¥ &R"PREJEDr 6\%¢?Q'hﬁnéeifﬁﬁ§e
conpar e SClRfibe QRe nthadid®teS gV hieNuBk®s at2stepl @822 thehhendef ect

i nspection information derived in step 1506. The | nmage conpare screen is

di spl ayed &ethpd coptdauesodioopingehricki &0 ebPeni5304. The user can view
the displayed F%ﬁ%%%.%%@%dHQannﬁge %8§p§%34§CEES?Hgggg%nQSE?%HEQe.'f

he/she is satisfied wth theé correla?io et ween ect Shown in the
def ect soumdeh nher deffiean sandceheéddetectieghoiient the def mahuabipecti on

i nformation contai$§3 in the inmge The client conputer

onpare screen.
105 runni n§OFTEGHT EP&t PERTFTIG A c&%egR6§FHeP£°§FﬁFF89 SY&tEPmi nation. .1 .
9 JUL 2005 yc26rEhagmebhete1ad@paahinyesetbp sEEPcd543rWbREEE Bnt hern

another embodiment of step 1544, the defect source
identifier client 104 automatically 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.

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
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
settings or conditions at the wafer processing system 102.

In those defect source identifier systems 100 in which
a customer knowledge database process supports the defect
knowledge database process, a 1arger defect knowledge

database process, indicated as 216 in FIG. 2, that is



defect cause is accepted, or not accepted, by the user or the defect
source identifier client 104 indicating whether the defect source
information is sufficiently closely correlated to the defect inspection
information. If the answer to the decision step 1542 is yes, tHeh JUbens
met hod 1500 continues to step 1544. By conparison, if the defect cause is
not accepted by the user at step 1542, S8hen the nethod continues | ooping
back to step 1530. In one enbodi ment of step 1544, the user interfaces

with the detecedsburithedefedt i sourds erdentonf ter neeniedd VL0 ormagctbe he

operation of the fer_processin t em accorqg% tq.the di.s def ect
sour ce inf%?ﬁ%?%%ﬁi\?antﬁ%n%ﬁ‘ﬁér ]Z‘?“ﬁJeI?ﬁ TR 4941’5 A€ tr%egtkbcg gf our ce
identifiertethemitddanuivamticad]y applies a solution displayed by the

defect source information over the display at the defect source identifier

client 104 by ahieheowgh tWerigperenbehingnthe @l emgmmasdindghs stem 102 to
remedy the of - t defect.. F exannl I .t ) e t he defect
(the def ectfeg%g#sf% (if)fs tEﬁeatp?%%ée:erf)tr olg{e"éesﬁ(tglre?rf eklias‘}edibr%% s[%#l{e pr‘%@ess cel |

Wl be opgsetetbed in cdetoati Idgerdiai, ahyss @hilldeduratitan.ard fecdrhe def ect
cause indicates that fhe process is operatin at an undesired tenperature,
pressure, BFAGELY fiEVitMame otdmiditaoiRd isTRaE eler tddcedsiy system
102, e. 9., ASrpPFrOcessh&el lcdd3id | be altered. These corrections to

the conditions in the wafer processing system 102 to limt the defect
occurrences can be performed automatically, or they can be input by a
system operator altering the settings or conditions at the wafer
processi ng system 102. In those defect source identifier systens 100 in
which a custonmer know edge dat abase process supports the defect know edge
dat abase process, a |l arger defect know edge database process, indicated as
216 in FIG 2, that is 7 9 JUL 2005 58 stored in the defect source
identifier server 106, may be



accessed by the user. Follow ng step 1544, the nethod 1500 term nates at
step 1545. Although various enbodi nents that incorporate the teachings of
the present invention have been shown and described in detail herein,
those skilled in the art can readily devise many other varied empqﬁhnﬁﬁés
that still incorporate these teachings. 1 9 JUL 2005 59 CLAIMS 1. A

nmet hod of anal yzing defects on sem conductor wafers conprising:
identifying defects on the sem conductor wafer; creating defect inspection
information within a plurality of subsbantially sim|ar defect source
identifier clients, the defect inspection informtion containing
information regarding the identified defects; transmtting the defect

i nspection 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 fromthe plurality
of substantially simlar defect sour@&AIMslentifier clients; deriving a
defect solution at the defect source identifier server in response to the
derived defect source information; transmtting the defect source
information and the defect solution fromthe defect source identifier

server to ong or ATRLEhoPho Qﬁaﬁ}ﬁ%ﬁa@&&:}t'syoﬁi!Qnii%n&ﬁft%‘it wabdfLe

identifier clients; and utiliZing the defect source information and the

def ect sol ut F8APEtSHE one or nore of the plurality of substantially

simlar defect squegeifdydegt adsascsChheftesS sedicdlificiBt hateet claim 1, further
conprising: providing custonmer know edge database information at .the

defect source i dERERTIWE JELF LSRRGS pRAYTIAT P ReY CusPofer  WKiidw Edife

dat abase i nf eubstdn@nal By dikeldefdtecsoss el desidiffier clieemt, the
defect inspection information containing information regarding
the identified defects;
transmitting the defect inspection information through a
bnetwork to a defect source identifier server;
deriving defect source information at the defect source
identifier server in response to the defect inspection information
from the plurality of substantially similar defect source
identifier clients;
deriving a defect solution at the defect source identifier
server in response to the derived defect source information:
transmitting the defect source information and the defect
solution from the defect source identifier server to one or more
of the substantially similar defect source identifier clients; and
utilizing the defect source information and the defect
solution at the one or more of the plurality of substantially

similar defect source identifier clients.

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

at the defect source identifier client.



1 9 JUL 2005 60 3. The nethod of claim?2, wherein the defect source
information and the custonmer know edge dat abase information are displayed
simul taneously at the defect source identifier client. 4. The method of
claim1, further conprising: providing defect know edge infornag%ol“gﬁméhe
defect source identifier server; transmtting the defect know'e gg
information fromthe defect source identifier server to the defect source
identifier client; and displaying the defect know edge information at the
defect source identifier client. 5. The ngjhod of claim4, wherein the
transm ssion of the defect know edge information fromthe defect source
identifier server to the defect source identifier client is controlled by
use\r/vhi nput aﬁ.tgel;tc&ﬁneehocswr ﬁﬁ?indQDt uﬁéﬁirpgh@hruef;@;c J&&E@ehﬂﬂﬁkn@heﬂlai m
4, erein the ect source infaormation an e defect know. e

i nf or mati on %?%tgFSEF%VEﬁrSFWﬂﬂFgﬂ%O fapasgr 1t émaéf%bﬁr§oﬁﬁ%ﬁan§ntifier
client. 7. Tabuwimbhedudfy etathn Hefabersiurckhiddefiecés cdnehhe sem conduct or
wafer are identified with the wafers located in a netrology cell in a
waf er processing system 8. The method of claim1l, wherein the utilizing
the defect 4ol utfrenmpntial wdt cbrin Avofvethedi spheniisiggdef ect sol utions to

the defect at the dehegt d%@léé&%df%ﬁ@%% gi‘?{fg%in%&rb_ﬂﬁhég {ﬁ%@%ﬁt tQut-pE

defect solution information. 1 me claim1,
wherein utilisantgfiere sgereet solution information involves altering the

operation of a wafi@hsR{OGeIStNY deF¥st eMowh@agd\ BRRAL 81d4S rRERWHE ng def ect
sources for sem conductor wafers conprising: lurality of wafer

. T € ap ) )
processi ng sYEsSYUTTE §UFRd 6T FHOEEsECwEeretand sy Faet Yyt et ect s on
t he sem condugte@k; and

displaying the defect knowledge information at the defect

source identifier client.

5. The method of claim 4, 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.

6. The method of claim 4, wherein the defect source information
and the defect knowledge information are displayed simultaneously

at the defect source identifier client.

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

metrology cell in a wafer processing system.

8. The method of claim 1, 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.



waf ers; a defect source identifier client coupled to each of the wafer
processing systens in said plurality of wafer processing systens for
generating defect inspection information in response to the identified
defects; a defect source identifier server in comunication w18 &dclapgsof
the defect source identifier clients, each of the defect source identifier
clients transmtting the defect inspection information to the defect
source identifier server, the defect source identifier server deriving
defect source information in responsegy;to the defect inspection information
fromthe plurality of defect source identifier clients, wherein the defect
source information is transmtted fromthe defect source identifier server
to the defegl sotHeC@etBRNifl beLinkl, eRheraind uthe Adebeche sRuUeee sdemtibhi er
clients utiljz %Qe.defect source information to provide_a solution to the
waf er procesttiRgmeEyet ey ot B (& SHEIE S ili‘?rafﬁ@a%%fr YEEST g °EPaT %0,
wher ei n opersgdtem.of the wafer processing systemis automatically nodified
in response to the solution. 9 JUL 20(15 62 12. The apparatus of claim 10
wherein the solution is displayed on a display at the defect source
identifier cld.entArsepparaper ptovidipgndeititl poupersattbonsaficbhéuatairer
processi ng system Lp,faspqpse to the displayed solution. 13. A nethod of
anal yzing defects on sem conductor wafers conprising: identifying defects
on the seni conduct &Fuiigtiew; oErexicirngradefecngi neperti erniighsfdstd on within a
plurality ofprosdBstddral hya Sdomihiakt d8f acte SQULGELhARN: EbRIugbients, the
defect inspection information containing information regarding the
i dentified d¥FEEES; transmtting a defect inspection information through a
network to a def ecesowutt Geurdentdehicefiseraieent defupbVedxrdebkesto atise
i nformation i@ response.to th% defect . . .

warer processing systems in said plurality of wafer processing

systems for generating defect inspection information in response

to the identified defects;

a defect source identifier server in communication with each

of the defect source identifier clients, each of the defect source

identifier clients transmitting the defect inspection information

to the defect source identifier server, the defect source

identifier server deriving defect source information in response

to the defect inspection information from the plurality of defect

source identifier clients, wherein the defect source information

is transmitted from the defect source identifier server to the

defect source identifier client; and

the defect source identifier clients utilize the defect
source information to provide a solution to the wafer processing

systems for the defect.

11. The apparatus of claim 10, wherein operation of the wafer
processing system is automatically modified in response to the

solution.



i nspection information at the defect source identifier server;
transmtting the selected defect cause infornmation to the defect source
identifier server; deriving a selected cause at the defect source
identifier server in response to the selected defect cause i nfio% riili 2006
transmtting the selected cause fromthe plurality of substantially simlar
defect source identifier clients to the defect source identifier server
deriving defect source information at the defect source identifier server
in response to the selected cause; tgansmtting the defect source
information fromthe defect source identifier server to one or nore of the
plurality of substantially simlar defect source identifier clients; and
utilizing the2defBed appar£Bis BEOETEIL 0D WHer@Aa oOe RIAtOIn tiRedpspiragkit y of

substanti al | sim.l ar defe S ce identifier . clients. 1 9 JUL 2005 63
ta o ot ne e P et ars tharditel PO o r UK (BT Cal SRGuPe R PRFTIRE i on

relates to tber senefgdedrechtasn tdfe thel wticadpeatsssasingbsysHea hetdesgonde Haai m

13, wherein e t jnformation is selected in response to the
def ect inspe@%?éﬁgpgg%?ﬁ%??g%Lﬁy correlation. 16. The nethod of claim 13,

further conprising: providing customer know edge information at the defect
source identifier, glhgpnh :ofa!aqagyﬁmgaxg9&4151;%11%&&1%&15%@@995 i nf or mat i on

at the defect source identifier client. e method of claim 16,
wherei n t he €E&FEEEI’dDUrce information and the custoner know edge
information are dicepkaygthg SefdiARBOUSd el cbideiegirsqurce identifier

client. 18. The nmethod of claim 13, further conprising: providing defect
know edge i nf or mEEFON % AP hRSeMaRt“Sivtr &@foﬁ%ﬁf’flf‘i”et?“lé‘e?v%lru,ratlfctlﬁﬁsq"ﬁ tting
t he def ect - knovbsedgd ailnf os imdElla@ndé fcam therccddatienti Sieur eeidtent the er server
to the defec%e%g%g(¥%sgggpgggwi%%ormation containing information regarding
the identified defects;
transmitting a defect inspection information through a
network to a defect source identifier server;
deriving defect cause information in response to the defect
inspection information at the defect source identifier server;
transmitting the selected defect cause information to the
defect source identifier server;
deriving a selected cause at the defect source identifier
server in response to the selected defect cause information;
transmitting the selected cause from the plurality of
substantially similar defect source identifier clients to the
defect source identifier server;
deriving defect source information at the defect source
identifier server in response to the selected cause;
transmitting the defect source information from the defect
source identifier server to one or more of the plurality of
substantially similar defect source identifier clients; and
utilizing the defect source information at one or more of

the plurality of substantially similar defect source identifier

clients.



client; and displaying the defect know edge information at the defect
source identifier client. 19. The nethod of claim 18, wherein the

transm ssion of the defect know edge information fromthe defect source
identifier server to the defect source identifier client is cthh&ﬂlam5by
user input at the defect source identifier client. 9 JUL 2005 64 20. The
met hod of claim 18, wherein the defect source information and the defect
know edge i nformation are di splayed simultaneously at the defect source
identifier client. 21. The nethod of g}aim 13, wherein the defects on the
sem conductor wafer are identified in a nmetrology cell in a wafer
processi ng system 22. The nethod of claim 13, wherein the utilizing the
defect sol utéion Thf ernBéd @E chydh Vi8S dhsfdiaykng dafieet Gedti ongcko t he

defect at the defect saurce identifier client in response to the defect
ol ution i nf SR ShoT 75 -55h8 FoEROATBI CParT 13, HRRerarn TR UErT | 21 ng t he
defect solution information involves altering the operation of the wafer

processi ng S¥§;eQ%e method of claim 13, wherein the defect cause information
is selected in response to the defect inspection information by

correlation.

l16. The method of claim 13, further comprising:

providing customer knowledge information at the defect
source identifier client; and

displaying the customer knowledge information at the defect

source identifier client.

17. The method of claim 16, wherein the defect source
information and the customer knowledge information are displayed

simultaneously at the defect source identifier client.

18. The method of claim 13, further comprising:

providihg defect knowledge information at the defect source
identifier server;

transmitting the defect-knowledge information from the
defect source identifier server to the defect source identifier

client; and

displaying the defect knowledge information at the defect

source identifier client.

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.
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20. The method of claim 18, whefein the defect source
information and the defect knowledge information are displayed

simultaneously at the defect source identifier client.

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

processing system.

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.

23. The method of claim 13, wherein the utilizing the defect

solution information involves altering the operation of the wafer

processing system.



