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1 TITLE YIELD ANALYSI S METHOD BACKGROUND OF THE

I NVENTION Field of the Invention 5 The present

invention relates to yield analysis, and in

particular, to a yield anal ysis nethod capabl e of

di stingui shing random defect yield | osses and

systematic failure causing Yield |osses. Description

of the Related Art 10 Wth nmulti-billion dollar

sem conductor fabrication facilities experiencing

i ncreased tinme-to-market pressures, accurate yield

analysis and rapid yield i enent are essential to

achi eve profitable production of integrated circuits.

For maxi mum conpetitiveness, cost per die nust be 15

m nimzed whil e quIsdy maizavesIsgMetwopanuf act uri ng

yield to an economcally acceptable level. As shown

in Fig. 1, defect inspection data of a wafer is

depi cted as a VR&e D OF\afidh %NYWEEF%NpIuraIity of

arrays of | C devices or chips, wherein each dark
FiedidopEnkbReAnYEREAORepr esents a fail ed chip and each

bl a col or rke . repr nts.a goad .chi These .

o1 ontrer BB e s BhedPiah BETRE ST B agaraaPBLrs ey ~and in
pa¥¥stemati ccd ai i&ﬁ&anﬁ@ggﬁmm%ﬁﬁﬁa§a§é§l€&h§Hﬁgtéﬁg@ﬁ%hing

physi cal anonaly that 5 causes a circuit to fail "and
randohudief shiontis 1ok 1 pese stand syatthsatoc dpehingsamiserdyield

by particles, excess netal that bridges steep
Lo§R&er| yi ng contours causi ng shorts, photoresist
pe3RLARLELT BBdcRol kakeseqwgak sPots in insulators,

pi nhol'es, openings due to step

With multi-billion dollar semiconductor fabrication

facilities experiencing increased time—to—market pressures,
accurate yield analysis and rapid yield imprévement are
essential to achieve profitable production of integrated
circuits. For maximum competitiveness, cost per die must be
minimized while quickly elevating theinanufacturing’yield.to an
ecdnomically acceptable level.

As shown in Fig. 1, defect inspection data of a wafer is
depicted as a wafer map. A wafer 10 has a plurality of arrays
of IC devices or chips, wherein each dark color marker 11
represents a failed chip and each blank color marker 13
represents a good chip.

These yield losses may be the result of random defects or
systematic failures.

Random defects are defined as any physical anomaly that
causes a circuit to fail and include shorts or resistive paths
or openings caused by particles, excess metal that bridges steep

underlying contours causing shorts, photoresist splatters and
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coverage probl ens, scratches, and others. Systematic
failures have an observabl e, non-random signature,
possi bly over tine or spatial signature. Sonme 5
systematic failures caused by m s-processi ng escape
inline optical inspections in the fabrication process
as well as during paranetriéztesting. A preval ent
exanple is the edge loss illustrated in Fig. 2A. The
thi ckness of filnms deposited on the wafer is often

I'l-controlled acr.oss the central portion of the 10
F1g%Par WRAK SEOER L RAdS Hi Oadgeb - FRRbFT1 QP o RuE i Step

dieaykebdonh @RS NeakatRRe8d98naASLABRPYN in Fig. 2B,
““fhe” paF?gF %ﬁSfrgbu?ione of gefective dies has a
r epsgsedmpatiter fadlemea debeeti ua r ebsekeabils, usadnf-eandom

_phot ol i t hography. Paranetric testing and inline
sipR3peEel oPTe R i eBPT y tA8Rf sihedPohlial s&tonethasi-s Some
and_exclude .15 edge di nce,. syst tdc faj Sy 1
Sygﬁgﬁgggcegggjﬁggggscgﬁgédrgﬁd%ﬁfﬁ%%%%igggﬁéf%ﬁ%%ﬁ% ﬁﬁllne
op¥iea¥i Bhshd@ssensual thy fe@Hileltion pAbEYsalRIwelI Gl Huring
(1C) fabrication has traditionally been based on
pagweaeslrics rerringlat als yotevad andt  exammled eisyitdled. edge loss

11 RETAREER DO 1 Shaoly oL REUPTRITT And R BReS W dep the

- walfBri & Qe enl Pe PT 8CLH€E0] NONRNEHs st Fife dRIRGLS P6E€Don of the

occur in clusters or display other systematic
wafiatrtleihpodnl ygraeralhe thHgse sgpatiaidy inchusiesebe die yield
def ects have assignable causes that can be traced to

lopfdicadtar REhi fes sBPvRo mFder iy BhepiRrldss digpgibution

ofnéi)et eneteltxlfggie‘%srfasggm%éeea df H%&Sg}?%fen Il%?e ech;rjs,!é reticle
yie I'S conventli onal I'y deconposed Into systenallcC

isl LBbedoy ﬁ'h@t@ﬂdtﬂ@f;@@bh .. m bedamieldc ThetoMgrahb inline

yield is the product of the systematic limted yield
inapdcthen ae¢ éyp licadilyeee yf etred Howe vamp lichepel s sansbexclude
edsgaggééysﬁﬁ%ﬁx%gdgaﬁgg%tH%y%gkyu%ggcgég%Eggxgﬁﬁﬁﬁ%%%es and
random defects are factors in die yield loss.

Quality control in integrated circuit (IC) fabrication has
traditionally been based on overall summary data such as lot or
wafer yield. These measures are adequate if the defective ICs
are distributed.randondgrboth.within and across wafers in a lot.
In practice, however, the defects often occur in clusters or
display other systematic patterns. In general, these spatially
clustered defects have assignable causes that can be traced to
individual machines or to a series of process steps not meeting
specified requirements.

The overall yield is conventionally decomposed into
systematic limited yieid and defect limited.yield. The overall
yield is the product of the systematic limited yield and the

defect limited yiéld. However, there is no effective way to
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limted yield fromknown overall yield data. Hence,
there is a need for routine nonitoring of probe test
data at the wafer nmap | evel to distinguish systematic
5 failure-based yield | osses fromthose caused by
random def ects. SUMMARY OF THE | NVENTI ON Accordi ngly,
an object of the invention is to provide a yield
anal ysis nethod. The yield analysis nethod is capable
of cal culating respective systematic limted yield and
. random 10 defect limted yield froma known overal
ingigigugdtly il GilateR ofiposPHgtife ldystesatyield nppdd defect
vi.el d i nt l.ocal i,zed- f ai | ure-excl yde nd
1SS Yatt el e RSy AT St one
enbodinaenNt thé A€ 14 8tk S FHoy¥StSuFBAL B HIRY itheof Irobe test
spatial distribution of defects. First, a wafer having
dafpal t epl ethdi esafsri nsggecteziveb dist aidd swaheuidef estystematic
data contai nip fect information for every die in
o e rapar c T TERTaTe S FogReRapY Trslan degects.
generated according to the wafer defect data. The
waf er map i denti FUMMARET OFt PHE JNWENFAGNdef ect-free 20
dies in the wafer. Next, a first systematic linmted :
yi eAdcandingégpndnsypbtientit b€ khei tedepiébd dseto provide a
.calcul ated in accordance wth the wafer defect data :
vighd el vt emaHRd ThERei¥itld sysdysdsi Bethad tiey appaid e of

' cHl.a udi n | ve,d] w t.h .l ocal ized
ol aE R PR L Sl e o P 2B
deifgceallenli abad yexahudig defietdveowlias W ¢herepeat £dand of
~distribution. Then a randomdefect limted yield is
degemppgined ihhaccordgatenaiin thelowmétadll yieidldthe into
ield, and

LoELSLeRIPLERLL LSS YLgl, andLhe cecond s
rARBMSBLLET |2 L0 B Y e % YL s Byt o

In one embodiment, the yield analysis method uses the
spatial distribution of defects. First, a wafer having multiple
dies is inspected to obtain wafer defect data containing defect
information for every die in the wafer. Then a wafer map and
an overall yield are generated according to the wafer defect
data. The wafer map identifies defective dies and defect-free
dies in the wafer. Next, a first systematic limited yield and
second systematic limited yield are calculated in accordance
with thé wafer defect data and the wafer map. The first
systematic limited yield is calculated excluding defective dies
with localized distribution. The second systematic limited
yield is calculated excluding defective dies with repeated
distribution. Then a random defect limited yield is determined

in accordance with the overall yield, the first systematic

limited yield, and the second systematic limited yield.
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above. The yield analysis system conprises a data
collector, a wafer map generator, an overall yield
calculator, a first 5 calculator, a second
calculator, and a third cal culator. The data coll ector
coupled to a wafer inspection instrunent s capable
of collecting wafer defect data fromthe wafer

i nspection instrument. The wafer nmap generator coupl ed
to the data collector is 10 capable of generating a

ordance th the fer . defect data. .
The TRANR SPEraneRrchatir O ¢4 F@ MEyhiod a yield
ark0lJ 8¢ 8y stbi t%apﬁlbh@meﬁtwéyhéw%a@@&%@{ﬂma belsdribed
i naccordance with the wafer defect data. 15 The
addvwest dhe yeedddavalgaliat oystenupbrprises e didtaa collector,
coIIector and the overall yield_calculator are capab

ad‘fa e R AR e IR Y, 3RdO¥EEBNY §9‘§t19rrﬁtall€ull?ﬁPFeda Tirst
I
e \%;%er fecéto\ﬁ%id)aé:taa:lﬂMa]\aﬁlc?edtdﬁ:eCaaJ %ératehql}dT%aq%% ggtgg

sysmmatiaﬁalddnlteeﬁow ebdplledad ﬁ&ia(ﬁéraiﬁép@d’ci@dllﬁ@trument
_defective dies with localized distribution; the
l%e@@m@b%%spénmlclaqtmqgedw?f%r dde§eehl dtat erom the wafer
5 excl L{h]]l png defectlveC dies with repeated distribution.

e G A e or, coupled to the overall yield

cal eifatQfert hEpf géﬁerg@bwcahgnedaﬂg the &aePndilector is
calculator, is capabl e of cal cul ati ng the random

cegefbdat olfi genedaymgda|wammnoeambhdaheeowﬂrfaltlhe wafer
yield, the first systematic limted vyield, and the
Fadpst ematic 1imted yield In yet another

enb t |

For e 5T C e 53t bt Rt amodi et & Fano Bl thedia™ GRgAecter
1 delpafieogfagrtodeat $nhoadedvens Dl antke BX eialtRtdiviadice with

machi ne, the machi ne becones an apparatus for*

thﬂ%ﬂﬁﬁﬁﬁlﬁ?ﬁﬂﬁi id@E@nt i on.

The first and second calculators coupled to the data
collector and the overall yield calculator are capable of
calculating first and second systematic limited yields
respectively, wherein calculation is based on the wafer defect

data and the wafer map. The first systematic limited yield is

calculated excluding defective  dies with localized

distribution; the second systematic limited yield is calculated
excluding defective dies with repeated distribution.

The third calculator, coupled to the overall yield
calculator, the first calculator, and the second calculator, is
capable of calculating the random defect limited yield in
accordance with the overall yield, the first systematic limited
yield, and the second systematic limited yield.

In yet another embodiment, the above-mentioned method may

take the form of program code embodied in tangible media. When
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A detail ed description is given in the follow ng

enbodi nents with reference to the acconpanyi ng

drawi ngs. 5 BRI EF DESCRI PTI ON OF THE DRAW NGS The

present invention can be nore fully understood by

readi ng the subsequent detail ed description and

examples with references made to the acconpanying

drawi ngs, wherein: Fig. 1 is a schematic view of a

wafer map as referenced in 10 the Prior Art; Figs. 2A

and 2B illustrate spatial distribution patterns of
thgepbuoviror dbds b3 loefdeenved bndtdeePriod By tg i@, the

is.a flomchart of an enbodi nent of the |eId anal ysi s
maehi RS PRECO Al AG FBPERE BFcbBAt PFAGERCIBR, TBS FrgenFion.

is & flewehatk OEeEB§1BEQBﬁSSégf gébgﬂlaahngth@e pfollowing

first systematic limted of "Fi g
emboodmkartt efithheeproeass eb dhéeaﬁbnmpgnymeg weaghhgef
each defective die of Fig. 4; Fig. 5Billustrates a

spati al di stgr g ipHscH eI RE A eruE QrileEs
referenced in Fig. 5A; Fig. 6Ais a flowhart of the

pro%g%spﬁéégﬂﬂ”i édgaﬁg]??ﬁeﬁgn%.%gnéﬁg%§ ?$a8}£€90d by

yi el ustrates a

reddshii bhgi @@b@éq@@fﬁecdeaealem es s prafer emeedxampiie@. with
6A;, 25 Fig. 7 is a schematic view of an enbodi nent of
reéeyﬁépas aﬁdpy§€>sth§s@@ﬁ@@@@@vﬁmgdr@wmgs prebenein:
i nvention;. a ram astoma dium_
for E9Port g & SERMIRLEF FRBPaNFaPOUr bl P Gt LRtaTgnCed in
th@nggy§gsAgg;hod according to the present invention. 6
DETAI LED DESCRI PTI ON OF THE | NVENTION Wth reference
to Flhes.atkoapdaria ng ldisawiangs spentadi déptsibution patterns

of defective dies as referenced in the Prior Art;

Fig. 3 is a flowchart of an embodiment of the yi;ld analysis
method according to the present invention;

Fig. 4 is a flowchart of the process of calculating the
first systematic limited yield of Fig. 3;

Fig. 5A is a flowchart of the process of determining the
weight of each defective die of Fig. 4;

Fig. 5B illustrates a spatial distribution of defective
dies as referenced in Fig. 5A;

Fig. 6A is a flowchart of the process of calculating the
second systematic limited yield of Fig. 3;

Fig. 6B illustrates a spatial distribution of defective
dies. as referenced in Fig. 6A;

Fig. 7 is a schematic view of an embodiment of a yield
analysis system according to the present invention; and

Fig. 8 is a diagram of a storage medium for storing—a
computer program providing the yield analysis method according

to the present invention.
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of the present invention are described. In these
enbodi nents, the yield analysis nethod or systemis
i mpl enmented in wafer 5 fabrication, wherein each
processed wafer conprises 460 dies. Fig. 3 is a
flowchart showing the yield analysis nmethod of the
invention. In step S31, a warer having 460 dies is
i nspected to obtain wafer defect data containing
defect information for every die in the wafer. The

“ﬁﬁhﬁﬁéﬁ%‘ﬂ&&%@gﬁﬁ%@& B BEod o i of

el ectronl C croscape, .i nspect or,

def ect
T He: Te TEEIE it 18 BCCAUPeEY SRS Ghak phfier Chbodinents
of rlﬁlcée‘f)tr'e%%n‘%e\ig‘%%ﬁt 1gﬂear¥"a(§@§czgﬂ§@&t Qf;lt eheBOWSHE M@ment s,

anong the 460 dies in the wafer, dies are
tidef ptéldeanatlyshe otheod34d &we&earaanMplﬁméﬁﬁydzin wafer
wafer map is generated in step S33 and an over al

f@b@@a%%alvem%ﬁﬂéa §arTs g9 Ce35 e WBE B ngOTBL £ ARSwhPRrdies.
def ! df&% PJ. graél é&#ﬂ% tﬁ?%ﬁe (fi/oan%% %lilsaxtngghod of

v?dlng er 0 ree

tw@flelwebl\tltdme tm @ltegl €3 NUBbREfek mlat\ﬂielg\A@B@rdJ(e'-’ﬂ$E4ﬁ®pected
The wafer map di spl ays defective dies 20 and

toeflettain refali alefiattt Wabmatentathéng ﬁef@@t ahef gemanbon for

e EEb A D (i e YERE et Lhe QETREt RIS tafd tenbe BFRFFated by
ha tsésecp%nésﬁeggqréﬁgnt-@gv{éé§tsﬂ§ta%”§5bﬁsleﬁnléﬁ%eam,

yléf is calculated excluding 25 defective dies wt
elecatized diistroshuwpeon, iaspaeser i bed fent -~ Ebg&nldgammchlne,

5. During the calculation of the first systematic
intgitedastdiale 1osgerden vand e of d nepgsdilaregeyaces. The

LB TR PP s 8 1P ) 28Lip e varer

s enﬁglcl

m Vdﬂé@%i@edéﬁ@@ﬁv@faﬁ@fﬁﬁé -dtesr dies didd dhe ved er
by the localized-defect-die-excluded die nunber in

t he Tedmera (x@q@r(mﬁa@ﬁ@;))generated in step S$33 and an overall

yield is calculated in step S35 according to the wafer defect
data. The overall yield is 75.65%, calculated by dividing the
number of defect-free dies in the wafer by the total die number
in the wafer (348/460). The wafer map displays defective dies
and defect-free dies in the wafer.

Then, first and second systematic limited yields are
calculated in accordance with the wafer defect data and the wafer
map in steps S36 and S37.

The first systematic limited yield is calculated excluding
defective dies with localized distribution, as described in
Figs. 4 and 5. During the calculation of the first systematic
limited yield, 70 defective dies are classified as having
localized distribution, thus the first systematic limited yield

is 89.23%, calculated by dividing the number of defect-free dies
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The second systematic |limted yield is cal cul ated

excl udi ng defective dies with repeated distribution,

as b5 described with Figs. 6A and 6B. During the

cal cul ation of the second systematic limted yield, 91

defective dies are classifiﬁd as havi ng repeated

di stribution, thus the secon systematic limted

yield is 94.31% cal culated by dividing the nunber of

defect-free dies in the wafer by the 10

r epeat ed- def ect - di e- excl uded di e nunber in the wafe
1n0§¥8ﬁ@4€6‘©1)9he Fﬁc§ﬁéﬁe§3§3?ﬁ§tpﬁ6§uEﬁcépdﬁﬁed¥?ﬁ%%“ber in

th@nga§8%oQg4§ 2ggaagbg limted yields is calcul ated

rovi Inte ated systematic limted yield

of @He15%/@30&5d|\|e§§15@eﬁ1aﬁ§i@m defeekdl i piked yiel dchSculated
determned in accordance with the overall yield, the
eXf:iLudthgysd@ﬁmttvqei rﬁix%ﬁ wiitd] d,remed: telde §e§@mdbutlon, as

a=SEPLETE) 115t I G olof RetnbB o0 % 1tk G By ol R the

seEB§d°V§ &ém&&f&d PYnidiey | ri}leeglr@t ecblsyéﬂe%%tt'ﬁe' I giked are
yield 0 (75.65%84.15% . "Fig. 4 i's a flowchart

clshewfhgdt he hrodess refpecaleculdatd thgi buthierd,i ridius the second
stematic limted yield of the invention. First, each

syagﬁ@é‘wvelﬂerﬂ@% ytwel%fse?‘lr%l ss@eg}f@dlaat%ubgmilmdlng the
S41 t t t t t
nufbER, S ve s T o - BiSShe Wi ot ¥R chVar T

fed?lve uster of a partlcu

reﬁ@&@é&LHngtg—aﬁed@i@Iﬁa@@d aGEOr dhfibet0 tHie nymer wafer
of defective dies in the corresponding cluster. The

(3pBHEE68-91) determi ning the weight is detailed belowin
Fig,.5 1In step $43,

| CHRUSER Bad TR TN G i bhe of i 8 Cosg Bystematic
PLEST YL coedtc Ligt dpISLenT R L Ui oo
sy@Beh@vi®glimited yield of 84.15%.

Next a random defect limited yield is determined in
accordance with the overall yield, the first systematic limited
yield, and the second systematic limited yield (step S39). The
random defect limited yield is 89.90%, calculated by dividing
the overall yield by the 1ntegrated systematlc limited yield
(75.65%/84.15%) .

Fig. 4 is a flowchart showing the process of calculating
thefirstsystematiclimitedyieldcﬁftheinvention. First, each
defective die in the wafef is assigned a weight in step S41. All
defective dies in contiguity constitute a defective die cluster.
The weight of a particular defective die is determined according

to the number of defective dies in the corresponding cluster.

The process of determining the weight is detailed below in the

discussion accompanying Fig. 5.
In step S43, it is determined if the weight of a particular

defective die exceeds a first predetermined value, and if so,
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| ocal i zed distribution, referred to as a | ocalized
defective die, otherw se the correspondi ng defective
die is classified as having non-localized
distribution, referred to as a 5 non-localized
defective die. According to thls enbodi nent, the
predeterm ned value is 20. A8defective die Mﬁth a
wei ght larger than 20 is located in a defective die:
cluster having nore than 20 defective dies. The
conmpari son reveal s t . ano the 460 dies.in the .
thnt GO TPORABAAEE vECAPEL LRty Gl weitght LPEsteP i DG ving
r i f I i
B S R e e %E’ﬂf‘i‘e&%f&g&%ﬁ?ﬁfe@ defective
disybbraetred skr ome tdrer depipain 6y ddifest dfetdies daf etasdheied as
the first sistenatlc limted yield is cal cul ated
hayeiqet oRoRheéosabieget edih & B n §€§er2 Tite as a

ru%%;St a f%éa %%% 1@%“%? ylg gokalgglzeégﬂ' J?gdlm%ﬁt the

rere erred 0 as oca Ive

pﬂédét%:ﬁﬁﬁcéd Rag0Bt i guidy A Qedthari vdefeetv e di ®8idIoc larger
forma cluster. The cluster index indicates the

thdayi2de isf lotasedring dsffextyara idd@ gludetechavengimwre than
ccording to.this enbodi nent the c

é;ﬁ%ﬁ%? & H&ﬁﬁer ecﬁﬁqgﬁq%ﬁgqnquea#Stgkééndamong the 460
tl' C%@r %fé@ctﬂof%e%%t%\ésa%s Hde BRI @g%ﬁer@f&%er than

serves as the criterion to disStinguish
zd(umﬂ azedtﬂeéeclayglﬁieﬁ;éswﬂndamiﬂe@cdbfzedlvéedﬁag1v@hese
dies, is a natter of choice. Ceneral

7Cbr1étfe?t]ér4ﬁqwé’&f\¢§lt&éfei sirsr gep %@ﬁr@%é?ﬁinﬁrWtW@a total 460
dl\/\éar%gg t%\” nngé rmfk?e IZF% gqurste)s(,gnmar%a Iln ifllnft?%eyleld is

rent efe are er, and

cdradei s dipied vahuend s 2 rddedchene @l 350i n ditep OMS. The
anot her wafer of the sane size, then the predeterni ned

f v tues Y20 amet doe Jurmr’f(fgierymdi | it B 3 Wsi ng Figs. 5A

o5 88 TR e A 2o fLovehant 30, short A i
iékié%gégg n contiguity to other defective dies to form a
cluster. The cluster index indicates the degree of clustering
of a particular defective die. According to this embodiment,
the cluster index equals the number of defective dies in a
particular defective die cluster.

The predetermined value, which serves as the criterion to
distinguish localized defective dies from non-localized
defective dies, 1is a matter of choice. Generally, the
predetermined value is larger when dealing with a wafer having
more dies. For example, in this embodiment, there are 460 dies
on a wafer, and the bredetermined value is 20. If there are 350
dies on another wafer of the same size, then the predetermined
value 20 may be improper and lowered. "“

Using Figs. 5A and 5B as examples, Fig. 5A is a flowchart

showing the process of determining the weight of each defective
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die of the invention, and Fig. 5B illustrates spatia

distribution of defective dies as referenced in Fig.

5A. First, a defective die 51 (Fig. 5B) is selected

fromthe defective dies of the wafer, and a cluster

i ndex of the defective die 5§ is set 5to 1 in step

S51. The cluster index indicates the nunber of

detect ed defective dies contiguous to the sel ected

die. Then the defective die 51 is classified as

detected in step S53. The "detected" denotation is
digesP§netiheo presenion, pardi dlilar &&f eédtlilustdidefsr oppatial

.bei n t et.ect d. 10 | t SB5, i, i .
i GEEAPRERBE GheTHar 4 BUPR ToRPIBLERS oS IR e g First,
a @@f@@uv& Hieesp1( Sy ampyndstfotad defeeh ﬁ/ﬁe Qieefe@ﬁdre dies
so, the cluster I ndex is increased by 1,

: ofutﬂdetv@cﬁeed adef actliwet alf e ndexcbasdid dedeaglw dge 51 is set

sel ected, and_the process. returns to the previous
tostleﬁn(§f:§5 853y EgﬁeF\Jm“%etrhén5?60é§§1?cétﬁFoE€§d§uF‘8€r of
de%@%t@ﬁxﬁ FLEP; (8t 8@e§5zzmtggﬁog§f £61 EM? gégeééeaaale
our cont i'guous dies, nanely, dies 52 fo

contrhgdaitse ddifechaseadsharneds ld1aeseffieand adetdded e step
defective die 51. Anong them dies 52, 53, and 55 are
S5def ecThér eledicsd edihedengtat 20154 1si e dniett tve m’r%vent a

The chustg ex 1§.in reased.b 1to % ndlc tge
paf il bt SasbBlike Gpetrrlesaind Taverhachy cettare
Wt hpthe dies 5l §is 52, déB@HA%QS woh &sh ol aﬁ”@ﬂeSQn dBBRiquity

die 54 is classified as a selected the, and t

wiphotkssdefettins dxet%@:myewnuu@esbepe@sﬁemeSEEwelﬁle, and

step S53, the defective die 51 is classified as being

1fdepecttés qhshagp BWiex 0S| {nPgeasedr Rvndd viee hepdgtected
degeae%n Cé)gél& ul t svsmltfh etdhgsdbdélerﬁl Ve_Letc:neee 54 ntdst%e process

ve d,”a
ectec Ve die, clu

retBE8X ¢S dHC b%@%ﬁ@u@)’s@ept her appdetxnct ed ndefacld ¥8edbocess
is classified as being selected, and the process

proetadnstd dhst epxtS5Bep otHermiSoE )t hellpe abessctpiroredds S1 has

to step, S57. e 54 has four 30 nti guous dies. Note
FOBPag Ol kS B1a Soerh B o 6H e 02 e a5+ Bach coRtfguous

die has a shared line of contact with the defective die 51. Among
them, dies 52, 53, and 55 are defect-free dies, whereas die 54
is a defective die. The cluster index is increased by 1 to
indicate the number of detected defective dies forming a cluster
with the die 51 is 2,-including dies 51 and 54.

Then die 54 is classified as a seleéted die, and the process
returns to the previous step (step S53). In step S53, the
defective die 51 is classified as being detected. In step S55,
it is determined whether a die in contiguity with the defective
die 54 is an undetected defective die, and if so, t.he cluster
index is increased by 1, the undetected defedtive die is
classified as being selected, Mand the process returns to step
S53, otherwise the process proceeds to step $S57. Die 54 has four

contiguous dies. Note that die 51 has been detected, so there
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10 are 3 undetected dies contiguous to die 54. Anopng
the 3 undetected dies contiguous to die 54, only die
56 is a defective die. And anong the 3 undetected

di es contiguous to die 56, only die 57 is a defective
die. All of the undetected dies contiguous 5 to die 57
are defect-free dies. The nulber of detected defective
dies formng a cluster with the selected die is 4,
including dies 51, 54, 56, and 57. Thus the cluster

index of die 51 is set to 4. The cluster index is the

agang fdediactEeshsdieteRPEEAAUPHE Q udter 4. e Anefigsthe 3
5 5 7 l. i 4. | t .
o &y o3I BhEOqIBNE A BLPLEL PR Eatlall e

dis. dasbded tas Bhendet abtedidildiecdat egibMe 1 dieThe, only
above-nentioned process is repeated until all _
diefdcis veddfestare Edlasshiil ef hbebuidaf addtestdégs caritg.guous

6A.i s flo ar how th rocess of_cal cul at,i .
tQ 1T caeoa SyLT BRaF (L0 m B GRErd of Sphet-od difective
didWeRthRg 404 5@ r wBEh idHIsbT8Ee8asPA 18l4, including dies

di stributiion of defective dies as referenced in Fig.

SBASH 58, andf 87 . 60 the dilubtded indexapldirabilt ysofet to

areas (step S61) . These areas are shown in Fig. 6B,
4in By slusies, igdax isothe srBSsieX, a6, camgtbeientnin the
onpri ses,. L esc print j qne :
c%%%@%?ﬁ?Eébﬂagﬁ%%rg%fc?ﬁ’éﬁgfg7g%éggxanp g;C%ngegl}ndex 4

conpri seselisssy 610k tQuelt?; iavea 62 sopPprt @Sl @kfective
6201 to 6212; area 63 conprises dies 6301 to 6312.
difhels depraariiedeadfthhaeefedlbdetol el edefiqrtaanh dizs

correspondi ng position of each area is calc k%%ed i.n

ot ep b3 D S i it ue T | deieei b dregl all
d gl €81 &0l G30ss3 ANy B0 d shfaloulated. 1n
- step S65, it is determned if the defect percerntage

exceeds. &rseécoadf poeded et mhvedinalthe, pandest sh,callmilating
the second systematic limited yield of the invention, and Fig.
6B illustrates spatial distribution of defective dies as
referenced in Fig. 6A.

First, wafer map 60 is divided into a plurality of areas

(step S61). These areas are shown in Fig. 6B in bold lines, such

~as areas 61, 63, and 65. Each érea comprises 12 dies printed

with one photolithography reticle shot. For example, area 61
comprises dies 6101 to 6112; area 62 comprises dies 6201 to 6212;
area 63 comprises dies 6301 to 6312.

Then a percentage of the defective dies in each
corresponding position of each area is calculated in step S63.
For example, percentage of defective dies among dies 6101, 6301,
and 6501 is calculated.

In step S65, it is determined if the defect percentage
exceeds a second predetermined value, and if so, the

corresponding defective dies are classified as repeatedly
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30 correspondi ng defective dies are classified as
repeatedly 11 distributed, otherw se the correspondi ng
defective dies are classified as non-repeatedly
di stributed. According to this, enbodi nent, the second
predetermned value is 0.3 (30% . The second
predet er mi ned val ue depends 5 the fabrication
processes and the types of product. There were 91
defective dies classified as non-repeatedly
di stributed. In step S67, the second systematic
dikitmiibedeyi ebdhieswical chleateed;rdammditicchdefective dies are
repeatedly distributed defective, dies are excluded.
clagsfifged7apsnansERBABEFELYi eWSERdRFR§Ian enbodi ment of
a.yhghgrdﬁﬂg!¥%l§j§¥§na (éﬁiﬁéﬁ%,pH9§§”£e&8H8”#F88etérmined
yi e anal'ysi s~ system conprises a data coflector

valhe asWAfBr(3mp .genpeat O@fond Jreadetetialdd wiaah@d depends on
cal culator 75, a first calculator 77, a second

theaf zlor bt i @8 pranesseshind ¢ duinssopf7Orodacihe Thgrse were
col l_ector 71, coupled,to a wafer inspecti . .

01 At Parahe. Ji6P ELPSShATE] HorGur HubasFPOm  fbs(aFRPted:
| nspectd EBST I WIRNt 5o dBSq Wafial MBI 19eNeE AL PEd TSiield |
coupﬁeﬁé%?the dat a cof?ector,sggeneréies a mafer%ﬁgb e

callBuaacetddadeemwintil chhecheaf srpatefatty dat st ril20tddtedefective
overall yield calculator 75, coupled to the data

diee| peet 8KCledfeul ates an overal |l yield in accordance

with.the, .wafer .defect a._.Jhe. first . -
coubia 1 45 he ATt FLbR Ry FleoBBbiBhg of & vierd
an&@lckatok ¢ ehabGuldteH rd sleinfsti rsystramat.i ¢ A 2pididi b8M1ysis

yield in accordance with the wafer defect data and the
sywater 7 repmmmhisras @ theaf coklesysr ehat iec wiifgirt mgpypengrator

73hf§p?g%%¥¥giégig§glggigglg€£§0$éyead%fgsgﬁéglégfng%eg7, a
second calculator 78, and a third calculator 79.

The data collector 71, coupled to a wafer inspection
instrument, collects wafer defect data from the wafer inspection
instrument.

The wafer map generator 73, coupled to the data collector,
generates a wafer map in accordance with the wafer defect data.

The overall yield calculator 75, coupled to the data
collector, calculates an overall yield in accordance with the
wafer defect data.

The first calculator 77, coupled to the data collector and
the overall yield calculator, calculates a first systematic
limited yield in accordance with the wafer defect data and the
wafer map, wherein the first systematic limited yield is
calculated excluding defective dies with lggglized
distribution.

The second calculator 78, coupled to the data collector and

the overall yield calculator, calculates a second systematic
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The second cal cul ator 78, coupled to the data
coll ector and 30 the overall yield cal cul ator,
cal cul ates a second systematic 12 limted yield in
accordance with the wafer defect data and the wafer
map, wherein the second systematic limted yield is
cal cul at ed excl udi ng defectile dies with r epeat ed
di stribution. The third cal culator 79, coupled to the
overall yield 5 calculator, the first cal cul ator, and
the second cal cul at or, cal cul ates a_.random def ec
TR A el ™ FEEEDT R CE U TS Ha Toovaratt Ly and the
walfRg fhis! synehenmtihd | BLEsAqYiselderdnd ot rleimiaﬁ&pngield is
systematic limted yield. The nethods and systemo
catlha Jprteskakcilndényidafedriveedi @ withOregpeted dgistribution.
portions thereof, npy take the form of program cod .
(i.dhe i%ﬂt%c??%ﬁ%}%%ogﬁed oA § e e gPESTelin vield
caei%ﬁfllact%q:y HSKALAS c GRARIMBr har dHeve3cdia @M culator,
other machi ne-readabl e storage nedi um wherein, when
calle 1prey anr&oden ide faadednined yasa éxeaateddayca with the
machi ne, such as a conputer, the machjne 15 becones an

ovgppdrlatyise¥dr phactilgisng it ampkds i oititrfe weehddsand the

and apparat us .of .t.he present. invention may al so be
Se&%@ﬁi‘isg’fq%asttlﬁe ]flérflrﬁoep y&re&éfr‘am code transnitted over
someryd ABSHLASI MY sHRELHD £ $HE b ASs &l € GhRietdli oM, rbAGertain
or cabling, through fiber optics, or via any other
adfperahsobrt pansiissi therahér giay, btwhken thkef@mprHOgrrgram code
code i s received and | oaded i nto anghexec ted b

Umchi hBSTSHER1885a TENprit e 10 hendbeh? e ofEPs £loppy
di QE%&ySCgt%ngnaﬁgkﬁ'%§@Jé§% LRVER '5EheéNMQEhine—readable

impl emerdted on a’ gener purpose processor, the
s HYTRG A MeCden, C amRireds , WiwhBnt bee Progessotod® ipy dvdagieda into
uni que apparatus that operates 25 anal ogously'to _
arnshezidtutedgby i padhtige Fisgichs 4% & dPEPrBAT of tAg machine

hﬁ%%%%%%%ﬁg%%@%a?%gggﬁg %Fgegkég% D%%é%%.gn%%c%JCQHggk%%hods
and apparatus of the present invention may also be embodied in
the form of program code transmitted over some transmission
medium, such as electrical wiring or cabling, through fiber
optics, or via any other form of transmission, wherein, when the
program code is received and loaded into and executed by a
machine, such as a computer, the machine becomes an apparatus
for practicing the invention. When implemented on a
general-purpose processor, the program code combines with the
processor to provide a unique apparatus that operates
analogously to specific logic circuits. |

Fig. 8 is a diagram of an embodiment of a storage medium
for storing a computer program providing the yield analysis
method according to the present invention. The computer program
system comprises a computer usable storage medium having

computer readable program code 800 embodied in the medium,
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nmet hod according to the present invention. The

conputer program system conprises a conmputer usable

st orage nedi um havi ng 30 conput er readabl e program

code 800 enbodied in the medium 13 conprising

conmput er readabl e program code 801 for receiving

waf er defect data, a conputé? readabl e program code

803 for generating a wafer map di spl ayi ng defective

dies and defect-free dies in the wafer, a conputer

readabl e program code 805 for 5 determ ning an overal
coypelicing @mmmmuarrmﬁﬁﬁﬂbkﬁrpx@wzﬂmccm@e 80Y for receiving

detern1n|ng a first stematic lim |eId a
Waé&ﬁpt?te&ec 4 addnl & p?%&ﬁ"é‘iﬁ%oﬁl%a%‘@{ %%%%‘Fn?ﬂ?ﬁg@zg for

V. [ i€ ahgd,

T T B e e B0 e g S P Rlegect free

dikandemulef ectfdd,md ecoypet ehe ﬁ@a&%bl@ phegiaveabdens05 for

has been described by way of exanple and in terms of
deftﬁémpﬂéﬂér reP oLl el At CP@PtlbeberQﬁ%R%?Jsét M@gram code

t t i_nvention 0 d t.0 _t. |sc
BOg RS CHEATR LR T fd TV aF OheFre dniteshiSat 8t o somputer
re\é@rabQ%SpE‘BQkBﬂnCé‘édié’ NS0 9 afch Sdé'@éﬁﬁlr?irrfga%g euRbhe 89stematic
woul d be apparent to those skilled 157 n the art.

llmhaedfgneldthandcmp@omputémaEﬂﬁﬁﬂhﬂﬁjpﬁagnam.$hdal610bmeans
accorded the broadest interpretation so as to
foén@@ﬁﬁﬁ@énépg asieRdpBareitesti dABihRE ¥ififar

ar ! ARNHEDhS. (Mol S ORI & B0l 20 e Brampie

yi el ana ySI'S conprising: provi |ng
anfavih Rg raml & phe s eséragpatiddigdnte , waf ars to ]:sthﬂdérstood

waf er defect data containing _
that the invention is not limited to the disclosed embodiments.
To the contrary, it is intended to cover various maedifications
and similar arrangements as would be apparent to those skilled
in the art. Therefore, the scope of the appended claims should

be accorded the broadest interpretation so as to encompass all

such modifications and similar arrangements.
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defect information for every die in the wafer;
generating a wafer map displaying defective dies and
defect-free dies in the wafer in accordance with the
waf er defect data; determining an overall yield in
accordance with the wafer defect data; determning a
first systematic |imted yﬂéld in accordance wth the
waf er defect data and the wafer nmap, wherein the
first systematic |imted yield is cal cul ated

excl uding defective dies with localized distribution;

etermpning a.second systematic limted yield in
Wﬂ%%o#ﬁaﬁiﬁgﬂf?h the wafer defect data and the wafer

map, wherein the second systematic limted yield is

cal cyl at e ¢xelydinglgefechbvrod| esombthsigpeat ed
distribution; and determ ning a random defect |imted

yi el dromidicoradangerwhehingemobeinle giesd, the first
systematic |imted i eld, d.the secgond systematic . .

i mi tBAPGFEHRY T2 REEYitd aggﬂawa%fn@?ﬁﬁay e?ﬁfta S Y
inclaimbere? %ro%r\%é(i%%erf@rn%tx}e% ofict he fineShafer;
systematic limted yie further conprises: 15 5 10

15 deteerbbing a wedfiht ebpeatispledenig vdefleetinmet kides and
wafer in accordance wth, the nunber of defective |

dies in &efecduiftpentinsalpdihg valfsr HefardqrAanficeWith the
determning df th [ exceeds a first

or edet er ni glr deF % %gka,

determining an overall yield in accordance with the wafer
defect data;

determining a first systematic limited yield in accordance
with the wafer defect data and the wafer map, wherein
the first systematic limited yield is calculated
excluding defective dies with localized
distribution;

determining a second systematic limited yield in
accordance with the wafer defect data and the wafer
map, wherein the second systematic limited yield is
calculated excluding defective dies with repeated
distribution; and

determining a random defect limited yield in accordance
with the overall yield, the first systematic limited

yield, and the second systematic limited yield.

2. The yield analysis method as claimed in claim 1,

wherein determination of the first systematic limited yield

further comprises:
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value, and if so, classifying the correspondi ng

defective die as a localized defective die, otherw se
classifying the correspondi ng defective die as a

non-| ocal i zed defective die; and calculating the first
systematic limted yield, fromwhich the |ocalized
defective dies are excluded.!3. The yield anal ysis

method as clained in claim2, wherein determnation

of the weight further conprises: (1) selecting a first
defective die fromthe defective dies of the wafer,

and d@éﬁtrmﬁgiagcdi ustigght edegach ddfeedtiyweg digefiacthoevafer in
dieto 1; IaSS|f g.the selected_defective di

as being © %&R 5%8Hﬁ9ﬁ9ﬁfmﬂ5t %¥9ﬁW?|ﬁleS in

cont i gui ty tf_jhltéye wi8l eacg%drtdﬁﬂ%f WAl& v alle;
undetected def'ecti've 20 e S0, I ncreasing

t hedeltesinéningdeéx byelwe2Bhel agsibying thestungeteetedmined
defective die as being selected, and returning to

step (2),Valtifer wpBe o%‘éedicﬁﬁsfséfﬁ/ﬁ@gne‘%@e scepregppnding
adopt i ng &egfeecc;(:ll‘\lr%t grﬁl ndeg %altlheeoy\gl ght Hiog J]le otherwise

sel ect ed anal YSI'S™ e

clai med id1daifpikhg tH‘é"e&StBegﬁ&ﬁﬁﬂhﬁaﬁb‘i@ac@fl_v%hahe as a
second systematic litmted yield further conprises: 16

5 10 di virdimg adsd iwafderdafmptiimeo da epl amal ity of areas,

whereiin _each area conprises a ural ity of  di
pr|ﬁPé8U&FFEng'the fgrnQ systemaéﬂc llmlt%d.Yleld from which

the localized defective dies are excluded.

3. The yield analysis method as claimed in claim 2,

wherein determination of the weight further comprises:

(1) selecting a first defective die from the de}ective<dies
of the wafer, and.settingeacluster‘index of the first
defective die to 1;

(2) classifying the selected defective -die as being

| detected; |

(3) determining whether a die in contiguity with the
selected defective die is an undetected defective
die, and if so, increasing the cluster index by 1,
classifying the undetected defective die as being
selected, and returning to step (2), otherwise
proceeding to the next step;

(4) adopting the cluster index as the weight of the selected

dies.

4. The yield ana%xeis method as claimed in claim 1,

wherein determination of the second systematic limited yield

further comprises:
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one photolithography reticle shot; calculating a

def ect percentage of the dies in each corresponding
position of each area; determ ning whether the

per cent age exceeds a second predetermn ned val ue, and

if so, classifying the corresponding defective dies

as repeatedly distributed,l®therw se classifying the
correspondi ng defective dies as non-repeatedly
Fistributed; and cal cul ating the second systematic

imted yield, wherein the repeatedly, distributed .
def EdfiidE g d8earafes g ddi:° %510 ur X&F%I‘ﬂ{aﬁ?ﬁ%i yherein
system c i.sing: t i 0 ]
wafer | nspeet i e A T S oo gy T with
def ect dadimefpootbhetmedeaphy nspectlonshaist runment; a '
waf er map generator coupled to the data collector for
generadid i@ W nshf er dfieGth REEGPORAER Wl htRfe digSerin each

def ect d , L1 yi
the dat o corFote ohe far PUbFLEPAT ERERTERAT ) )i ol g

I N LeUAantegM hethBe Weher flafegitdpt acxdsedsf id stsecond
cal cul ator coupled to the data collector and the

overal | ypetdetatwihadovafloe,catredl afi ap.a flegsifying the
systematic limted yield in_accprdance with the wafer

def ect da?%réﬁap?ﬂgxﬂﬂferdﬂgﬁ?tﬁﬂ%rei Yhe A% st TPPestedly

10 distributed, otherwise classifying the

corresponding defective dies as non-repeatedly
distributed; and

calculating the second systematic limited yield, wherein
the repeatedly distributed defectiYe dies are

excluded.

5. A yield analysis system, comprising:

a data collector coupled to a wafer inspection instrument
for collecting wafer defect data from the wafer
inspection instrument;

a’wafer map generator coupled to the data collector for
generating a wafer map in accordance with the wafer
defect data:;

an overall yield calculator coupled to the data collector
for calculating an overall yield in accordance with
the wafer defect data;

a first calculator coupled to the data collector and the
overall vyield calculator for calculating a first
systematic limited yield iiaccordance with the wafer

defect data and the wafer map, wherein the first
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systematic limted yield is cal cul ated excl udi ng
defective dies wth [ocalized distribution; a second
cal cul ator coupled to the data collector and the
overal |l yield calculator for calculating a second
systematic limted yield in gccordance with the wafer
defect data and the wafer , Wherein the second
systematic limted yield is cal cul ated excl udi ng
defective dies with repeated distribution; and a third

cal cul ator coupled to, the overall vyield cal_cul ator, )
the firstYS&ERGItaCort ihhrd hBleetond cGatatiidid fgrcluding

cal cul ati r.and ef i a_t i el.d.i Co
accordané%gﬁ??ﬁ@%hgqggépgﬁﬁ'&Pg%£¥% e%¥%ﬁggbutlon'
systes@idied ldaldiadtdrelcdupard tbetisecdith sy3tlemtiorCand the
limted yield. 15 6. The yield anal ysis system as

cl ai med ioweélaéilmya',eld/mléwatw fiestcabteldbing ¢ ssecond

capabl e of determ njng. i.ght, . for_ each defect.

i o in t RIErar Lo LB ATHEA It Roha SHuer s Lyhe vafer
cont i guoys rdekeeiirwe ML rdii N sachsef et I ¥ second
die, determning if the weight exceeds a

pr edet er miysedmeatice,lianded POedd, icl assiduliatpd hexcluding

correspondi ng defective die as a |ocalized defective
~die, othéekresEéivrasdesyight Keresieespdrdragution; and

el S50m £l o, DO g L O BELL Y 9 BN o,

whi ch thenkoealkeech def et vaurdi encakecexal ddedul2bor for
7. The yield analysis systemas clained in claim®6,

wher ei n thécfilpstingal sul atndoins dapabte bimse¢dctyigld in

at |l east one defective die fromthe fecti di es of .
t he mafeFFCSégépﬁ?niHétghet Fusterté exyb?fghe'the first

sel ect edsgéfémBEiécfﬂﬁg%&eyi]églcw th g?ieﬂgg@gﬁdogystematic

defective dies I1n contiguity, and ado
limited yield.

6. The yield analysis system as claimed in claim 5,
wherein the first calculator is capable of determining a weight
for each defective die in the wafer in accordance with the number
of contiguous defective dies adjoining each defective die,
determining if the weight exceeds a predetermined value, and if
so, classifying the corresponding defective die as a localizéd
defective die, étherwise classifying the correspoﬁding
defectix}e die as a non~localized defective die, and calculating
the first systematic limited yield, from which the localized

defective dies are excluded.

7. The yield analysis system as claimed in claim 6,
wherein the first calculator is capable of selecting at least
one defective die from the defective dies of the wafer,

determining the cluster index of the selected dies in accordance
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the cluster index as the weight of the selected dies.

8. The yield analysis systemas clained in claimb5,

wherein the second cal cul ator is capabl e of dividing

the wafer 5 map into a plurality of areas, wherein

each area conprises a plurahgty of dies printed with

one photolithography reticle'®shot, calculating a

def ect percentage of the dies in each corresponding
-position of each area, and determ ning whether the

fﬁr?ﬁlt%%%b%?c%ﬁdae%eBEEQStS%QL”f 5ﬂ Q@J ,QLK§%ﬁopting

classifying 10 the correspondi ng defective di'es as
tHeeReatady it iditied wedtdiar Wwise e assidateny dike .

correspondi ng defective dies as non-repeatedly

distributed. 15 9. A wafer fabricating nethod, . ,

conpti si Adee i vispkdt pRPLESEFr SYSHENerr S - BhiEeG Waf efaim 5,
iR, PR BerBRY: ColrafetGhnat s wkr o Ry T water
méﬁ5ﬂﬂﬁﬁ“d“bEﬁﬁé%ﬂﬂy”%ﬂ“dﬁ%a%ﬂdwﬂgﬁéﬂﬁ'éﬁdﬁ33¥é%5ddmﬂﬂﬂ%es a.

irst wafer in accordance wth the wafer defect data,;

platradeitter mhi digeanpoietadl witbl énen rhotoldahog raiphly tdegicle

waf er defect, data; determni [

ng a first t enat .
shqtyi t e Y EF LT &c epeﬁ@%liﬁtﬁ%sﬁé? Ehegdiet in each
R B gOR L E ol SR B, R s R b er the

pelismdiddekocabibzefdredest rmnbutd oyl udet endiirf 89, @lassifying

second systematic limted yield in accordance with the
theafeprerfratd g adehecthee waief mip roRsatsidd vt Kdstributed,
o€ﬁ¥¥%¥%e§yéigggﬁ%9i£b”ﬁ&§9 ¥6§£ sbgnégng' defective dies as

non-repeatedly distributed.

9. A wafer fabricating method, conmprising:

inspecting a first wafer to obtain wafer defect data
containing defect information for every die in the
first wafer;

generating a wafer map displaying defective dies and
defect-free dies in the first wafer in accordance
with the wafer defect data;

defermining an overall yield in accordance with the wafer
defect data;

determining a first systematic limited yield in accordance
with the wafer defect data and the wafer map, wherein
the first systematic limited yield is calculated
excluding defective dies with localized
distribution;

determining a second systematic limited vyield 1in
accordance with the wafer defect data and the wafer

map, wherein the second systematic limited yield is
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5 cal cul at ed excl uding defective dies with repeated
distribution; determning a random defect limted
yield in accordance wth the overall yield, the first
systematic limted vyield, and the second systenmatic
limted yield; generating pagcessing tool setting
information in accordance th the overall yield, the
first systematic limted yield, the second systematic
limted yield, and the random defect limted yield; 10
setting a plurality of propessié%%tools i n accordance

with thEPrIdedsichErobtding tinE et nit¢dnviladrepeated

processi wafer with the processing tools.
10. The &gf§¥%$§%$g%3ting nmet hod as clainmed in claim

9, dwberginihfeao¥ehabh Weekdrofihbheedi ysbiMaigratsordance
the percentage 15 of defect-free dies within all dies

in the fiwigth Whtervendll ThHe waf theflarst stistgmmsticodimited
as clainmed in clai . _Wherejn determ,nati.on _of the

T it sygtatii G e d SHorH SYPGETER Cobipir 68 ¥ 1234
det gL PL0gng WeLGRL sEOReagh el acting i & IAthe ion |
mafgr ?n a% organcesmﬁtﬁ thechunber ofggonﬁ?guéﬂgtlon H
def ecti vacddirelmnadj owdithg eaeh detealilveyde®d, the first
determning if the weight exceeds a predeterm ned _
val ue, &vétiemaddc cliBsteyi ngelle core esseRdichgsystematic
defective. die as.a.l.ocal i,zed defective _die, . otherw se .
25 ol assirYiigo KechBr r eohorli ngoRet Seerve drbingdayrelds
nonséeeahd zed1debectiver direcetaligy! abbng #heckbistnce with
systematic limted yield, fromwhich the localized

def ecti vehei psoaresexrgl tided. setting information; and

processing a second wafer with the processing tools.

10. The wafer fabricating method as Claimedmin claim 9,
wherein the overall yield of the first wafer is the percentage

of defect-free dies within all dies in the first wafer.

11. The wafer fabricating method as claimed in claim 9,
wherein determination of the first systematic limited yield
further comprises:

determining a weight for each defective die in the wafer

in accordance with the number of contiguous defective
dies adjoining each defective die;

determining if the weight exceeds a predetermined value,

and-if so, classifying the corresponding defective
die as a localized defective die, otherwise
classifying the corresponding~deféctive die as a
non-localized defective die; ‘
calculating the first systematic limited yield, from which

the localized defective dies are excluded.
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20 5 12. The wafer fabricating nmethod as clained in
claim9, wherein determnation of the weight further
conprises: (1) selecting a first defective die from
the defective dies of the wafer, and setting a
cluster index of the first defective die to 1, (2)
classifying the sel ected def&ltive die as belng
detected; (3) determ ning whether a die in contiguity
with the selected defective die is an undetected
defective 10 die and if so, increasing the cluster

| ndexs by e (flagsidylng. iheinde Thae! gd. 9?% 5%&&%% Ufsin o,

as b€ing selec

m%ﬂﬂﬂ&&eﬂmﬁﬁmm%ﬁQﬁ@%&@%ﬁ%ﬁﬂﬁﬂk@@ﬂb&ﬂ

the cluster index as the weight of those 15 selected
di es(126e2&ct3ngThd imstede fabtivatdigginenide defective dies

Cecond. sySf it P TPEM 150 SFRGY FOrTGE tobfipt Sgsche first

di viding yhecwaier gBp tpte;a plurality of areas,
wherein each area conprises a plurality of dies

printad wilklssidgénghotiodi tskdgicaphy defectevehatie as being
cal cul ating a defect percentage of the dies in each
correspon@?ﬁ@cbé§rt|on of each area; and detern1n|ng

whet &h%e Sﬁﬁfgéagﬁl %E?Q§ a;Rr gﬁtééﬂ%f { H8th the

a_nd SO, assi e correspon ve

dies as rg@@abeéhyd@fébtub@tade qkh@mmaﬂaetected defective
die, and if so, increasing the cluster index by 1,
classifying the undetected defective die as being
selected, and returning to step (2), otherwise
proceeding to the next step;

(4) adopting the cluster index as the weight of those

selected dies.

13. The wafer fabricating method as claimed in claim 9,

wherein determination of the second systematic limited yield

further comprises:

dividing the wafer map into a plurality of areas, wherein
each area comprises a plurality of dies printed with
one photolithography reticle shot;

calculating a defect percentage of the dies in each
corresponding position of each area; and

determiningwhétherthep@rcentageexceedsa;medetermined
value, and if so, classifying the corresponding
defective dies as repeatedly distributed, otherwise
classifying the corresponding defective dies as

non-repeatedly distributed.
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classifying the correspondi ng defective dies as

non-repeatedly distributed. 21 14. The wafer

fabricating method as clained in claim9, wherein the

random defect limted yield is the quotient obtained

by dividing the overall yie% with a ratio of the

first systematic limted yfeld to the second

systematic limted yield. 5 15. A wafer produced

according to the process as clained in claim9. 16. A

storage nediumfor storing a conputer program

providing a nmethod of yield anal ysis, the nethod ‘

Corf siTﬁtﬁ weders fpogarotagonaeenodepecelagamgd in claim 9,

cont ai ning defect .information .for, every die . in th .
ehiatial Hhg artuief B TR ehar I e vaed ST GePeifridbratned

by dhesiandg dﬁkﬁcévéfgfldg@%ﬂd1%D@hM@I?fatﬂoaQﬁﬂfﬁﬁacﬁjrst
with the  wafer defect data; determ ning an overal

sysfiealat il antbedaricd dii ¢ lthiehee pahérsy sdefredti daimited yield.
determining a first systematic limted yield in

accqordance wth the fer defect da and the wafer. .
map,” whét EPRSTURECTICSY AGRqTdHHT &9 %ﬁﬁ@ﬁog?aﬁﬁsclamed
in §§kgﬁ{@;ed excl udi ng defective dies with |ocalized 20

I'stribution; 25 determining a second systematic
limted yield in accordance with the wafer defect
datls .and t hieovader meddpn Witer esthotrhagsecoadmpystematricgram
limted yield is calcul ated excluding defective dies
prqmqqin@eﬁegpéaod of yield analysis, the method comprising:
receiving wafer defect data containing defect information
for every die in the wafer;
generating a_wafer map displaying defectiye dies and
defect-free dies in the wafer in accordaﬁce with the
wafer defect data;
determining an overall yield in accordance with the wafer
defect data;
determining a first systematic limited yield in accordance
with the wafer defect data and the wafer map, wherein
the first systematic limited yield is calculated
excluding defective dies with localized
distribution; |
determining a second systematic limited yield 1in
accordance with the wafer defect data and the wafer
map, wherein the second systematic limited yield is
calculated excluding defective dies with repeated
distribution; and
determining a random defect limited yield in accordance

with the overall yield, the first systematic limited

yield, and the second systematic limited yield.
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di stribution; and determining a random defect |imted
yield in accordance wth the overall yield, the first
systematic limted yield, and the second systenmatic
limted yield. 22 5 10 17. The storage nedi um as
claimed in claim 16, wherein determ nation of the
first systematic limted yr@ld further conprises:
determining a weight for each defective die in the
wafer in accordance with the nunber of contiguous
defective dies adjoining each defective die;

det?%”‘”& % %o&g% eé%e%QQlﬁeBrggeEgéqth@ wherein

val Ue, aSSI ying the correspondi ng

de@@&ﬁﬁhla\t&ondloef aha@ focetizedteeiecti Vemilted gthédwifsether

classifying the correspondi ng defective die as a

conpmilsesdl i zed defective die calculating the first

systenatic l,imted r | acali

def EECVEEES &r geéggi ugea g%ﬂméi% ec%%r?eag%eﬁeégst%eagafer
cl ai med i{y, gl@ioPabhcaiet Bithe ddmsiet ermddtat i @lows deffective
wei ght further conprises: 20 25 (1) selecting a first

def ecti vedik® ddpminheg deddetdekediies difert he waf er,
and setting a cluster indegﬁof the first fect.ive

di e dedermipipg ids Py FRIEReSERTELT dt P&SCEa e ik vatue.
as bei ng alqgtjfeﬁ %(ﬂ Bl Set yefr{B g d@?ﬁtel%@’on%lﬂige de¥ective

contiguity W
die a localized defective die, otherwise

classifying the corresponding defective die as a
non-localized defective die; .
calculating the first systematic limited yield, from which

the localized defective dies are excluded.

18. The storage medium as claimed in claim 17, wherein

determination of the weight further comprises:

(1) selecting a first defective die from the defective dies
of the wafer, and setting a cluster index of the first
defective die to 1;

(2) classifying the selected defective die as being
detected;

(3) determining whether a die in contiguity with the
selected defective die is an undetected defective
die, and if so, increasing the cluster index by 1,
classifying the undetected defective die as being
selected, and process returning to step (2),
otherwise proceeding to the next step;

(4) adopting the cluster index as the weight of those

selected dies.



sel ected defective die is an undetected defective

die, and if so, increasing the cluster index by 1,

cl assifying the undetected defective die as being

sel ected, and process returning to step (2),

ot herw se proceeding to the pext step; (4) adopting
the cluster index as the wei¢ht of those selected
dies. 23 19. The storage nediumas clainmed in claim
16, wherein determ nation of the second systenmatic
limted yield further conprises: 5 dividing the wafer
map_into a plurality of areas, wherein, each area

conp?i sek"@ preFadftyeoiuli s printed Wthlabhel®, wherein
de959ﬁ9£%£f8§r h%héegéggﬁdsgggﬁeﬁgkfglfiﬁfgeg féf&tfurther
percentage of the dies In eac correspondl ng position
cofpreaeh: area; and determ ni ng whether the percentage
exceeds. a predeternm ned 10 value, and if so,
cl ads7iging thwe vederesgondnhg a delfuctliiey @ifesrass, wherein
r epeat edl gistributed . otherwise _classifying the .
corr espoﬁéf: ¢ Het SR i 28 ﬁ@urﬁ%l_tye%é&%/l@& printed with
di stribubed. photolithography reticle shot;
calculating a defect percentage of the dies in each
corresponding position of each area; and
determining whether the percentage exceeds a predetermined
value, and if so, classifying the corresponding
defective dies as repeatedly distributed, otherwise
classifying the corresponding defective dies as

non-repeatedly distributed.



