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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 nmethod 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 iqgﬁgéfnent are essential to
achi eve profitable producti integrated circuits.
For maxi mum conpetitiveness, cost per die nust be 15
m nimzed whil e quivGiry ahedasmgMsigomsanuf acturing
yield to an economcallTy acceptanle Tevel. As shown
in Fig. 1, defect inspection data of a wafer is

depi cted as a WAPEECFRINDAOKTEE INVENTIQNp| ural ity of
arrays of |C devices or chips, wherein each dark
Féelldr offatker Invertiompresents a failed chip and each

o o g n e TR il et et o i BilE % and in
I ,
paystefabic dah j:[ qa ax@%ﬁ(g fh@ftﬁehscéga%feeafo%%ﬁlgg%shmg

physi cal anonmaly t auses a clrcuit t
randbmdie Sher ydedd ]rceﬁ& evied Ppshemaiolc GpanurgScsassed yield
by particles, excess netal that bridges steep

lgRaeFtyi ng contours causing shorts, photoresi st

géggﬁ £§nagg éhe Related Art

" 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 the manufacturing yield to an

“economically 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 cclor 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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fl akes, weak spots in insulators, pinholes, openings

due to step -coverage probl ens, scratches, and others.
Systenmatic failures have an observabl e, non-random
signature, possibly over tine or spatial signature.

Some 5 systematic failures caused by m s-processing
escape inline optical inspections in the fabrication
process as well as during paranetric testing. A

preval ent exanple is the edge loss illustrated in

Fig. 2A. The thickness of filns deposited on the
fhakes, iveadf tpnteeld ioenlrbbred mHatode st hepermgaldue to step

portion of the 10 wafer but poo near the edge,
CPE@EP??nﬁr?hfﬁmﬁfe§%¥%tﬂ?%5yl%ﬂé 3% R¥S near the edge

As Sgg%efngtfbg £4Biutbe spatdal o di igd buidan  ofhon-random
defective dies has a repeated pattern when a defective
stehhclhiee, | possdhlfyoroyhot binte hegr aplat.iaRar sheiatwre. Some
testing and inline inspection are typically perforned
Sb’ﬁtam§ghﬁl é%&ﬂf@%rﬁﬁ%&ﬁ dete MESeBpecePeing Hereape 1nline

re ch d
O§¥? §I§ &5 aé#brgnﬁHldfggrfggg +8§&%&fﬁgﬁ? &%ggn rourlng
paaaineteyéatte@tqm;qw tA(bE}evE@@ﬁtC@kbﬁplEa&s the edge loss
traditionally been based on overall summary data such -

ijdubbrabved iwafég. yzzel dTh¢rtéslelkm¢ésfiaJrI® dépgeatedion the

e defective | ar tribut randonmly both
WER 7 SRHCHOres G 1o AT EES TP phate] BgTtion of the
wQ%’f‘éﬁIt BBEIQ‘%{@H %h%fé&&e 09:%%hlltﬁn6|ﬂ§%%%§e%%1e die yield
di spl ay ot er “systematic patterns I'n general, these
1spatiead yhe eddgst. emesdsld@cﬁxedhsFimvéBaﬂegephtEai:ahsae:srlbutlon
that can be traced to individual nachines or to a

ofglafactdvepibeedasst egpeasedmratiag Whsngpdeferkive reticle

SEBULATER! SroT0E, BYEL ! L) AUl g snvine

lhbﬁb&@ﬂoﬁ(|a&|éjtyfﬂﬂ§a9l/?rp@r|forwe€i| 6 laSs AL PHRAUGt and exclude
of -the systematic limted yield and the defect

eflgai diel yi deadcerHoagybemat heriead s etfcdeebvedgmylagses 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 randomly both 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 yield. However, there is no effective way to
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3 individually calculate. systematic limted yield and
defect limted yield fromknown overall yield data.
Hence, there is a need for routine nonitoring of probe
test data at the wafer map |l evel to distinguish
systematic 5 failure-based yield | osses fromthose
caused by random defects. SUVWMARY OF THE | NVENTI ON
Accordi ngly, an object of the invention is to provide
a yield analysis nethod. The yield analysis nethod is
capable of <calculating respective systematic limted

iydekddandl yardarlQ rdefagdrdidited Mt &l f o a kheWHerect
overall yield data and of deconposing the systematic

lumﬁtﬁédyyeéddfrﬂmoknbwnabvaedliayi@&@(ﬁﬁﬁiuded and
repe ield. data. |n on

ted f%:Iure excl uded
emoogﬁﬁsﬁt hare yFet alegﬁawﬁ OB QT 11hg OfBrobe test
csatiah disd rijud.on o gcdq &ehS 51 r§lst q@lﬁ haydhatic

multiple dies i1s 1nsp to obtaln wa ect
fdaf areecbisediyigldbfiestesi fif @i rhbisenciwse®¥er yadiiénidefects.
the wafer. Then a wafer map and an overall yield are

gener at ed accor di gt her VB rmfeheeion data. The

waf er nap |dent|f|es defective dies and defect-free 20

di es W}ec@ J#r8le f‘;}efgf ?{Eﬁ{ogmc 1'5 pd %qrov:Lde a

yi el and systenatlc [1Tm

ymammrath@ummacﬁeadam ywell a élﬁ@ly@i§ﬁne@¢iﬁ)@lClsd@éﬁable of
and the wafer map. The first systematic limted yield
C@%C%Ja%m%t g6seREtbue ngysdraetiive ldindgedni yheldcahiizewndon

ution. The second systematic limted ig
aftELE) PR it G Rt o BbbrueotpesTh Phefdplafeqand of
d8k&hpsPd on. ihen a Jpndomdef ect 4 Inmtte%d yi gl%lgs into
determned in accordance with the overall Vi
l@¢mﬂizedﬁfam&unﬁﬁﬁxqiudadnteﬁuylmnépaam@dkmaxﬂmrmméxcluded
systematic limted yield.
yield data.

- 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 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. Then a random defect limited yield is determlned
in accordance with the overall yieid, the first systematlc

limited yield, and the second systematic limited yield.
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4 Anot her enbodi nent of the invention is to provide a
yield analysis systemto i nplenent the yield analysis

net hod descri bed above. The yield analysis system
conprises a data collector, a wafer map generator, an
overall yield calculator, a first 5 calculator, a

second cal culator, and a thi#d calculator. The data

coll ector coupled to a wafer inspection instrument 1is
capabl e of collecting wafer defect data fromthe wafer

i nspection instrunment. The wafer map generator coupled

to t Fecddex esbpdimentiet tig eap’ablteoaflgénempwmgeaa yleld

AR OB rah bPe Db rav R b ocripea
SHIYLCt Bhe y%m%&g{s @Mfﬁtdo‘ﬂ?)ﬁ@e%vgrééfa Vel betor,

in accordance with e wafer def dat a
& iweste rameh s e adadcul @t orsexclipl gielad ¢hbcudattr, a first
yi el d cal cul at or are capabl e

c%!l ctor and the overal
6t C“ﬁé’l Lo af ﬁ&cPPFisFaéﬁb‘lééeéndag‘;‘}sFeﬁla%Fé ‘F%‘%ﬁ‘%le?dlor
yi el %f%‘&&'ﬂé@ br é%l%fﬁtiiaal g&ké&'l‘%{kdﬁ%ﬂgﬁ%%umnt

t he wa er ect ata a

isystqpalie bf mcbedeyiehd Wwnf2Q cdd £adiat @dt@wkuﬁl RGe wafer
defective dies with [ocalized distribution; the
%ﬂﬁﬂﬁﬂih@@sﬂ@ﬁﬁﬁpmentﬁ1ted yieldis cal cul at ed

excl efective dies wi.th repeated butl n. .
The i d=C8rcith SricEatet e b hatosbeapr s kohlector 1s
c%@a%‘l'eab@rgeﬁ@ﬁatfiﬂéta GRlfeH AL in A MBRRCONEL the wafer
cal culator, is 25 capable of calculating the random

dedfeett deitai.t ed yield in accordance with the overal
yield, the first s steggtic limted_ j] yield, and the

Secor%lesy’g?%%% ivdeilida e au}@’é@a_couplédl to the data collector

is capable of calculating an overall yield in acqordance with
the wafer defect data. -.

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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In yet another enbodi nent, the above-nentioned nethod
may take the form of program code enbodied in
tangi bl e media. Wien 5 the program code is | oaded
into and executed by a machine, the -machi ne becones
an apparatus for practicing the invention. A detailed
description is given in the f®llow ng enbodinents
with reference to the acconpanying draw ngs. 5 BRI EF
DESCRI PTI ON OF THE DRAW NGS The present invention can
be nore fully understood by .reading the subsequent

tet prbgdatlessdd Als 082888 EXEHTHERS Mddht SR hHYr 8NGEShine, the
made to the acconpanyi ng drawi ngs, wherein: Fig. 1is
ngchihenherengs ean ofrpayaies fap msactefemendde: iimverttion.
the Priqr Art; Figs. 2A and 2B illustrate spati al .
di st P ba?Féﬁiﬁﬁttg‘?i%rl%?%%fejd | VE s W5 rdier itldewing
ehﬂoﬁmﬁeﬁfboﬁi€ﬁtieféﬁbné%'E%z%ﬁé(ﬁéégﬁﬁﬁﬁgi %fawings.

enbodi nrent of the yield analysis according to

brocess of  cATEaraPERGRERETOR; of, " pRaRiNES] | ied
yielg of Fig. %;,Fig. SA.is a flowhart of the process
of deber RFRPAGTt FBVERELGRt SGF QEHUEs eftiibE gpdegstood by

e 4 L . oty . s
cEfindiofs PR brbesion e SasLlab g il gl i
réfepchtopahads ©f tHe fUEegss afng alrewlialgsng wHkeein:

second systematic limted yield of Fig. 3; Fig. 6B _
i |1 uSt9 atled SadspliamAtidl ievbati dwvadferdahpce$ veefalienced in

s referepced in Fig. 6A; 25 Fig. 7 is a schematic
t@?egf% rz%r%hbodinent of a yield analysis system

accopggfg 470 dnfie opr eseRtt tAVEN b O a BN stribution 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 caiculating the
second systematic limited vield 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. B8 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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Fig. 8 is a diagram of a storage nediumfor storing
conputer program providing the yield anal ysis nethod
according to the present invention. 6 DETAILED
DESCRI PTI ON OF THE I NVENTION Wth reference to the
acconpanyi ng draw ngs, enbodi ments of the present

i nvention are described. |In these enbodi nents, the
yi el d anal ysis nethod or systemis inplenmented in

waf er 5 fabrication, wherein each processed wafer
conprises 460 dies. Fig. 3 is a flowhart show ng the
yi el d anal yBEEAFREROBESFRIPRECK Ve nPHE nENVENEE@) S31,
a wafer having 460 dies is inspected to obtain wafer
def ediitdatrz feomnaieniteg tef @ctompd oy inet ideavwiiogs ,eembygdiments

die.in the wafer. The wafer defeg ata i s_generated.

% e PAFPEUS %%%?n%han@%GﬁéﬁgﬁivegeviTebghge&aqealgogmentsr
o) oRnj.c seQp ry

8 PR SRR s FoBRbA OBL Coh EERSC0PERD1 BRPRELE in water

Balsk ot dteiror ,Nspectlion cdeh pescedbed waifer cdmipadisedatla0 dies.
shows_t hat anon% the 460 dies in the wafer, 112 dies
are defecti v ahd oMRBagtheRovYRy ditesYapedmna lusisTRehod of

bt ACREES120, D LB B2 DI PHEIA Lpgpecca

I'S Ca accor ng to

tefatai b rTherever abta Yé®hhisinp 3% ctCahdvrabedon for
by dividing the nunber of defect-free dies in the

swefer ddye thethetedfeie Mheberferndehechalara (1348ca6@pted by
The wafer nma i spl ays defective dies . 20 d ,
Wfetetts %Féé? ngs‘“ FEPRIUGRE SV FEn SUFD ST %Fdl%eéjc&ﬁ& beam,
SUHEBHAE higLbedoybel A et otd! Ml AlSd ddhnn; hine,
accor anlce vvilLtgh tﬁgﬁgwafer s%%f e((:)t data and t ennv\;;ér}germac e
iresitu pkepd c336i apdeS83r, el bithetr Syspedvion ddwiidesd The
yield is calcul ated excluding 25 defective dies with

Waged ided@cd detiebahPyR, that geBery b i4P0 dies in the wafer,

112 dies are defective and the other 348 dies are not.

Then a wafer map is 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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Figs. 4 and S. During the calculation of the first
systematic limted yield, 70 defective dies are
classified as having |ocalized distribution, thus the
first systematic limted yield is 89.23% calcul ated

by dividing the nunber of defect-free dies 7 in the

waf er by the | ocalized-defect/-di e-excluded di e nunber

in the wafer (348/(460-70)). The second systenatic
limted yield is calculated excluding defective dies

with repeated distribution, as 5 described wth Figs.
ifANdabBr Wuthegl tbel Catdudat ¢ ot dfetdraclaetandie number in
systematic limted yield, 91 defective dies are
theavafer etP 4 HRANE klepeat ed distribution, thus the
secopd systematic limted yield.s, 94..31% cal cul_at

by IO 01 TTE  THTAER 1 Jer LT e ik 1 ¢ e ctlated
evef@aify tderdkdirepeatjed- dof eat - dige g udekiBution, as
nunber 1n the wafer (348/(460-91)). In step S38 the
dpsorileed ofittth&ifisrt. sbAaand setondusysgethei caldihat ko of the
éielgs is calculated and proyides an., integrated _,
SR L et L It e d yet@dof YBR19506 745 ARAGCH Yandbifis  are

limite ol g C i .. accordanc ,

PREPELIT el EPpHPLE DRFE pRc AP TEHBE CRn Boeon
syseditht 2nd itie cslegoaldsystoameiisc kamchedtydaby distieping the
S39). The randomdefect limted yield is 89.90%
ngpben| attdd byedeetfdfnge tdlewverdn ytbpd byafee by the
I nteqgrat systematic limjied,yield 0 :
rons i e A 2 B houithy (e vafer
(Processpafioal culating the first systematic limted

yield of the invention. First, each defective die in

t he Imbserpi S3dsdigpeddachesJhthd Histepaddlsedid systematic
 fefective dies inconfiguity constifute a defective .
éystematic limited yield of B84.15%,

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 $39). The
random defect limited yield is 89.90%, calculated by dividing
the overall yield by the integrated systematic limited yield
(75.65%/84.15%) . ‘

Fig. 4 is a flowchart showing the process of calculating
the first systematic limited yield of the invention. First, each
defective die in the wafer is assigned a weight in step 541. 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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25 The weight of a particular defective die is

determ ned according to the nunber of defective dies

in the corresponding cluster. The process of

determining the weight is detailed belowin the

di scussi on acconpanying Fig. 5. In step $43, it is

determned if the weight of & particular 30 defective

die exceeds a first predeterm ned value, and if so, 8

the correspondi ng defective die is classified as

having |localized distribution, referred to as a

tHhecabbzedsdehdthgvedefh et it heliw sest kel acorirfeisgbnds nghaving

defective die i,s classified as  having non-localized ,

Igcetldizsgt iR Eribiérired £6T83T8I5 R0AS| BchPFaeyzed defective
fecti Le. [ 1R impat., - ey

S hY e S T EOsrERggh b fe ATRIVIREL 14 (gositicd as

Haiight | asgelocdhibne®@0 idiskedduiedohn a rdafatiddve the as a
cl uster having nore than 20 defective dies. The
@

negmpaciaddretedebest natdiandhrattimsbo s epwodpment, the
fer, 70 defective di i ght, t han, 10

S B oo el o PP A ME PR M HERR G 5830 Horger

tHa@S20THESRocdtkd a6Rld gededel etdve iRt & ®aving more than

subtracted fromthe total 460 dies of the wafer. Then
20hgefercstveydiesat iThd compedigpel devealsdihall avedng the 460

yased on the subtracted die nupber_in step S45. The
Rt dintiitc. DrREERCy R dLIeS BaVooen el groster than
z%egﬁatays A6 rcqfa%_fsrﬁaﬂletdoagsléﬁgfféé zebk afBed iN8sdi Srhese
is ['ocated in contiguity to other defective dies to
ToorBralickdstiefecThee cdliss exrd e randieciatfesnt hae total 460

degree of clustering of a particular defective die., .
diecopdi Hgetwr il s dlEadEhentirst ey Weagstac ildgdked yield 1s
equal,s .t he nunber of defective dies in 20
Blrasraoagractn sosuPuErnEfal ThnayPasctn sisges. tne
Malse s hleaRtser Yemiasdt heethi t8rgon2te, distinguish

| ocal i zed defective dies fromnon-localized

The defective die referred to as a localized defective die
is located in 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
particulér defective die cluster. ‘

The predetermined value, which serves as the criterion to
distinguish localized defective dies £from non-localized
defective dies, 1s 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 brédetermined 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. T

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

showing the process of determining the weight of each defective
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defective dies, is a matter of choice. Generally, the
predeterm ned value is |larger when dealing with a

waf er having 25 nore dies. For exanple, in this

enbodi nent, there are 460 dies on a wafer, and the
predeterm ned value is 20. If there are 350 dies on

anot her wafer of the sane siz®, then the predeterm ned

val ue 20 may be inproper and | owered. Using Figs. 5A

and 5B as exanples, Fig. Sk is a flowhart 30 show ng

the process of determ ning the weight of each

ddef eefi vend hwerafidie ianention, 8nd FibusbBates spatial
illustrates spatial distribution of defective dies as
dﬂétéﬂbﬁééanumf r:heéecszi\vemix@s as petefentéddndFeg5bA. First,

it Bo il G P LR HhOA o PoiRe tagt bhn pbepefag i te dies

: o%eﬁhé WGl i Hn§t§%l§%¥er-rm§d€k% @hel 8deX 1 DEL Ccﬁtee%l is set

the number ‘of detected defective di es configuous f
tbhé $Bl etépdsiie. Thenclrhstehef:a&ﬂewamhhe:aﬁﬂes sthe number of
classified as detected in step S53. The "detected"

daféfﬁefiafiu%f?%ta‘é@%h%ﬂ @@W%ﬁ%lt@ e tokAaed die.
d t
Lol s Legn DELAG sSIRALPELY LS a0 i ocer

s%th tfige defd@@bb‘{t@ddl Ricrbtaa idh uDdletiect gdcdefest b¥Bvent a
die, and if so, the cluster index is increased by 1,

pah’elunb@r ede et ted ette vErati ere g | rmgwidtieall asldisiaigd.
seleft %%é)thg rocess ret g %g t he reV|ous
stepl} ¢ BBri S DBEEEETI 8 BB Crb Ot Tuity

wibg ﬂ?é(tdegfé?ﬁl(\% @R S31) 1 sThE ‘gllqes %\%ﬁ/t od%%f.é%ta%ﬁé die, and

four contiguous dies, nanely,
i€onbj guhues c1dise elrasi raieshare i hd res ofd clopt act thet hinde® ected
defective die 51. Anong them dies 52, 53, and 55 are
deEeekive e diseslanhéfend aF @B Pslactefecend et @rocess

“tofntr 5 The BERLA Bar Bier VERaRIES b g B e fausy PEocess
proceeds to the next step (step $57). The defective die 51 has
four contiguous dies, namely, dies 52 to 55. Each contiguous
die has a shared line of contact with the defeétive 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
indicaté 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 seleé_ted die, and the process
returns to the previous step (step S53). 1In 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 defective die is
classified as being selected, and the process returns to step
553, otherwise the process proceeds to step §57. Die 54 has four

contiguous dies. Note that die 51 has been detected, so there
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with the die 51 is 2, including dies 51 and 54. Then

die 54 is classified as a selected 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, 25 it is determ ned whether a

die in contiguity wwth the ddPective die 54 is an

undet ected defective die, and if so, the cluster

index is increased by 1, the undetected defective die

is classified as being selected, and the process

arg upnsindetsrépd SEXs otdmtideeus htoprddeesst proémedyg the 3

to, step S57. Die 54 has four 30 contiguous dies. Note ‘

%Fﬁ%f%@%lﬁﬁ&%@@w%@eﬂ%eéo% RBILE dp o§%s § defective
noet j ' Ee.5 I

Aot 250 S AL e eeD G 8o 2pne I E8 g 26, omiy

diief 6Ftive deff ect dnd ddeon@itthef I Hndatiectetedidd®s contiguous
contiq¥ous to die 56, only die 57 is a defective die.

W A181°1 REe RfadctieradfésscohbpdustRe Kot slafies tsp defective
cg_le(—:-fesg%%)i&ligﬁgadgngESF%ri'%%n?ﬁeraﬁ%rledcec}eecf%hg% igslezl,e.%tnlc %ding dies

orm er w e sel ecC e1s 4,

‘§Mclsudi pg, dies 5B1, Thds Be aNbEdr iHUeS: bRedtd Ust 85 set to

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

SamBhloclubtesonnderubntthe rsame fat wdtleconstétuedfesin the
4, .56, and 57 als aye a_cl er, index 4. 10 In ste

C_geif,teﬁ«elcﬁus,t%%e? x\égf' BB o agered -Rﬁéerd%gex 4
|5 dasl gRaLedsas the dRaghlr Ofnddie sleleebivectigr dbfective
above-nentioned process is repeated until all

ddef dct ides idines edr @escltassivbiigtitasfbehngddetecied. afd g.

6A is_a flowhart showi ng the process of cal cul ating

15 t H&Cse@bRYSSYSPEARPEE | PAPCEESYi é5d &fpepbed until all

e R PR rdat e e S E L T Bhk Bkt i g
BA. Fiikst s6aWaS & ATRfcHE rits sHbwi g0t hdtgrcrdiubal EdYe@fating
g%;eZZcond systematic limited yield of the inveéention, and Fig.
6B illustrates spaﬁial 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 $63.
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 wvalue, and if so, the

corresponding defective dies are classified as repeatedly



i0

15

20

25

30

(step S61) . These areas are shown in Fig. 6B in bold
lines, such 20 as areas 61, 63, and 65. Each area
conprises 12 dies printed with one photolithography
reticle shot. For exanple, area 61 conprises dies
6101 to 6112; area 62 conprises dies 6201 to 6212;
area 63 conprises dies 6301 tid 6312. Then a percent age
of the defective dies in each 25 correspondi ng
position of each area is calculated in step 563. For
exanpl e, percentage of defective dies anong dies 6101,

d830%ipudbd, 668hei-fisal eHbatedrekBofi®AgoBR ekt ik dies are
determined if the defect percentage eXceeds a second

cpredeféed asdnuatvepeaneldly diostiimte30 correspondi ng

defective dies are ¢lassified as repeatedly 11 )
di st PFEAFEUNT of Re i Se SMREIEBRPES p&%ﬁi g P RygAeternined

v B8 ALG . £!apshfi eg}%gsmc{ @%@%@@&}ﬁﬂ%ﬁ%% &bpends on

ccording to this, the secon

theetigh ef dd tieth prakueses hd {30WpesThe psecid. There were
redeterm ned val ue depends on 5 the fabrication |
9Er geéssbsvendleheciaqruisi gfd mrodit-refsatedder gligiributed.

defective die | assified as, non-repeatedly. .. . .

di st P bateR, Sffy sEBp S9FCithesYatonatsystamifio vield is
chlBhigdey] ekdohSyneahCuhal edpehi@mYWNigeRttiSuted defective

repeatedly distributed defective dies are excluded.
difsFage &xe¢budedchematic view showi ng an enbodi nent of

a yield _analysis systemof the present invention. A
yi el B-@ndl ¥8i% SCEGEREATTOL VD FPOMeEs 3 FRPBaardcpra yield

. - Il yiel .
G L R T AR
s¢at &l B Gomp¥i s@Rdz addtH rablgdlalrator d%addr e dat@rator

collector 71, coupled to a wafer inspection
73 nsap uereeira 1 ol slet sadafudatdef ét, datfd ristometlioaladfoar 77, a

séggggcééfghlator 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 exg&pding defective .dies with lgfglized
distribution. |

The second calculator 78, coupled to the data collector and

the overall yield calculator, calculates a second systematic




10

15

20

25

30

i nstrunment. The wafer map generator 73, coupled to the
data collector, generates a wafer map in accordance
with the wafer defect data. 20 The overall yield

cal cul ator 75, coupled to the data collector, -

cal cul ates an overall yield in accordance with the
waf er defect data. The first 1€al culator 77, coupled to
the data collector and the overall yield calcul ator
calculates a first systematic 25 limted yield in
accordance wth the wafer defect data and the wafer

I tashieild thegsordanss rdilt Fhe| vafeedigfiasitddaga and the
ul ated excluding.defective dies with |ocalized_ . ,
R B RHEREhO S et SEE Sy SPettt e BERLKERS wigda is
dalch 16@ldest OT udntly B lhe veueled liYheldh Gl 8t Of ibution.
cal cul ates a second systematic 12 |limted yield in

accorfgndéid hcaheulater @8f ecoudaed &nd tthiee owsafadrl yield

CHRIrEs GRE| Gdrag Gt ehiroB ol e bR PefRRt e Toulator,

AR QM 2ty a@%@tcﬂlﬁyéﬁa Vield 1§UHAHLLQ Q?ah the
overal | yleléi 5 cal culator, the #IFSP cal cul ator, an
oivleeraddconicklch| cthat 61 rstcayeubmbtscaliandem gdkdd, and the
limted yield in accordance with the overall yield,

sereTd pyetepetdmatifitedi véalgi el d, and the second

SySt Rt dL Lo Yi el 0y oFhe, UBLIGdS AN, SYSISM B certatn

the priesent Tnve or certarn aspects or

aR@lltens rt her €Déns e tak® whe £ak8 &le MY a3 £088ram code
(1.e., instructions) enbodied in tangi bl e nedia, such

(@s ef.l, oppyt ref-sken s bembCOiRAVE; trargd bdrei mediaprsuryas floppy
PR ga030l o, slocans, Todum uher el S0 gan.
sTRERIRER8YER, a3ha8r EPAPWIREn (HE JIRENAE code is loaded into
and executed by a machine, such as a computer,“the machine
becomes an apparatus for practicing the invention. Tﬁe methods
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
processof 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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15 becones an apparatus for practicing the invention.

The nmet hods and apparatus of the present invention

may al so be enbodied in the form of program code

transm tted over sone transm ssion nedium such as

el ectrical wiring or cabling, through fiber optics,

or via any other formof traldsm ssion, wherein, when

the 20 program code is received and | oaded into and

executed by a nmachine, such as a conputer, the

machi ne becones an apparatus for practicing the

coRpenting. c¥hpicerPhererbed PrRyraaenidal sour BRSe receiving

processor, the program code conbines with the

vwpifetedsdrctodpreyvi de coompnitgue ragspktdeu e rolgaaropecat €93 for

25 anal ogously to specifjc |ogic cirguits, Fig. 8 s a

SHPSGPLATER %At SROGE oApL oy a0 Sedesge Vel amnfisle fect ~free
ri:Rg c er _pr, .l t el d

LR R L P Hlb e BEobret cods, 805 fox

déherndnpuy ean pivegedl ysgiten compitsas raadapheterogram code

usabl e storage nedi um having 30 conputer readable

8BY dftafiEoHBIBENI enbbarb YTt et iredinhted ¥ield, a computer

j Sin ut er r.eadabl e ogram code 801 .f or .
FRERDYF o GE E fls BT e PLeRE RS S kit vstematic
1phogeany code, 803 f0kong@Rerat-bRlaB1 Ve 85 FERR code 810 means

di spl ayi ng defective dies and defect-Tree dies in the
foaf det emmioinput & rramdeta bl ef exrtogriom teet ey i80W .f or 5

deternmjning an overall yield, a conputer readable
progW%hﬂ% IRYEN GO &S RERPnGeacEiPed kY stashet example

ahd M £6 ¥4 Blsde @ HURULRY ABAIARLE T QITAMLE0E B0 1 sto0a

or determning 5 second systenmatic ~1imited yrel

tlame theC OAPEhELoh ad ablel phogs@arn £ ode GlEbTERANS erfddiments.
determ ning a random defect limted yield. 10 Wile

Te Heq RPERTREN, has bedmigesind bedchyenapmgfousx awglidications
and .in.ternms_of the preferre odinments, it is to be

o T et R Rap P RBEF OB B PE RBPETFRE (i (pahe Filled

163 aeed amRedifRAY Sthe 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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To the contrary, it is intended to cover various

nodi fications and simlar arrangenents as woul d be
apparent to those skilled 15 in the art. Therefore,
the scope of the appended clains should be accorded

t he broadest interpretation so as to enconpass al

such nodifications and sim Mdr arrangenents. 14 \Wat
Is Clainmed Is: 1. Avyield analysis nethod, conprising:
providing a wafer having nultiple dies; inspecting the
wafer to obtain wafer defect data containing 5 defect
information for every die in the wafer; generating a
Warbr Iseplafngd 8% ng defective dies and defect-free
dies in the wafer in accordance with the wafer defect

dat a; 4 det 14U ral el d i rdance with

t he m%ferq£¥%ﬂ%§?g@?1§§$§?4ﬁ§Q§aﬁ,#4%?%} st

syst eppdvLdingrid ah fdelhvim@peadrddasice diwd:h t he wafer
defect data and the wafer map, wherein the first

syst ekpgpecting the wa g tprhfdigurated defadtudahg containing
defective gigs ﬁﬁth Ioca%lzed 15 distribution; fors
det er mi ni g A°SecoRECEYRE 8RR FR7 | FRFERIYT ety TiE waters
accorééﬁ@ﬁaﬁ’!ﬁd; hheasafrerpgef egkpdatangndidetidferdies and

map, Wherein the second systematic lNnmted yield is
cal cul at eddeXettdfnge défectinvehdiwsfew tim repeatiedce 2dth the

di stribution; and determ ning a random defect limted
yi el d in. a¥ééfHardeéechi 8At8he overall yield, the first

Islysr:nt tecz%ééyjﬁté}[ﬂdlm& %gl O¥'b§!§lgl ?:[191& l}_% %%%g'ilgiarc%gt 19{[5{ itcfle 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 1is 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 defedtiﬁe 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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2. The yield analysis nethod as clained in claiml,
25 wherein determnation of the first systematic
limted yield further conprises: 15 determning a
wei ght of each defective die in the wafer in
accordance with the nunber of defective dies in
contiguity with a particul ar Idefective die
determining if the weight exceeds a first
predetermined 5 value, and if so, classifying the
corresponding defective die as a |ocalized defective
di e, detkemihiag £hassiHtybigddle R@dRespReNdi8din the wafer in
defective die as a non-localized defective die; and

- cal cul at i mFatEarigestwiikt ehat inambier ted deéedtiveodies in

which 10 Ep .Ioc l.ized defecti ies are gxclu ed.

3. The yi &I ¢ ﬁo&agglgp PlredefRCEi-Epntiae;

wher @bﬁe@ﬁ&ﬁﬁ,ﬁbnﬁfl BRe Ofie § yee Wok Gl o § UK tf‘ffs@%d@@érmlned
1J.) selecting a first defective die fromthe

def ecti ve wiles, ofndhefwafamr, chadsseyingg thecl ast®sponding

i ndex of the first 15 defectlve dieto 1; i (2)
cl assi fyi f§5ERE 198 dts 8 vdreetiiseddieient bes Ager otherwise

det ect ed; c‘%%egﬁggEgLEggfl%ﬁ?%é%gofﬁl an?8€ gu 1¥ as a

with the I'san’ unde

def ecti venocd@1dical iaed WErsecivacheasi Agdt he cl uster
index by 1, classifying the undetected defective die

as bephgulaelretde fandt sasiematdc bisiepd ca)eld from which
ot herw se_.procee he next step; (4 ting
t he cIust&Pei285§qé§ggh§e%ﬁ?BhYe ?l?ﬁeagé %% HEQQS
di es.
3. The yield analysis method as claimed in claim 2,

wherein determination of the weight further comprises:

[y

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 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 analysis method as claimed in claim 1,

wherein determination of the second systematic limited yield

further comprises:
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4. The yield analysis nmethod as clainmed in claiml,

wherein determ nation of the second systematic |imted
yield further conprises: 16 dividing the wafer map

into a plurality of areas, wherein each area conprises

a plurality of dies printed with one photolithography
reticle shot; calculating alédefect percentage of the

dies in each 5 corresponding position of each area;

det erm ni ng whet her the percentage exceeds a second
predeterm ned value, and if so, classifying the )
corr e§yéRdnggtiefeeiey amad agtasarepezddiy of areas, wherein
di stributed, ,otherw se classifyin he. 10, .. . :
cor r espondi Hy* G&FEC PR HF 23 aaélﬁ%ﬁ‘flrlgﬁe%% Siiep printed with
di stribut eghe 3 S R hetsegendhsyst emati c '
limted yieldéﬂ%%ereincﬁ{ﬁgg?tpeatedly dis?ributed

def echilvelditdsgare defext| ymethentkfyes. of\ yhel gdies in each

anal ysis system copprising: .a data collector coupled
Lo a waf erCQTRpRATDNG RATUHR O GACLoPFEELi ng waf er

def e‘a'ét%%}niamfiﬁgm hec et erté'xei nﬁ@ﬁg&ggggé NYLLHWIY 22 second

waf er map generator coupled to't ata collector for

20 gener atpngictovadiaredrapalve apcaondantesw) t klaldsifigfiey the
defect data; an overall yield cal culator coupled to

the data cef¥eagmanding caed@ciiivieg afdiever af$ yikfRpatedly

in accord%m%%g!ﬁ&%e&ﬁe ma%ﬁ%eqﬁygg dat@iassifying the

corresponding defective dies as non-repeatedly
distributed; and

calculating the second systematic limited yileld, wherein

the repeatedly distributed defectije 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 yield calculator for calculating a first
systematiclimitedyiehjigﬁccordancewiththeWafer

defect data and the wafer map, wherein the first
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25 a.first calculator coupled to the data coll ector
and the overall yield calculator for calculating a
first systematic limted yield in accordance with the
waf er defect data and the wafer map, wherein the
first 17 systematic limted yield is cal cul ated
excluding defective dies wtli | ocalized distribution;
a second cal cul ator coupled to the data coll ector and
the overall yield calculator for calculating a second

- 5 systematic limted yield in accordance with the

waf er def eptsteéatdiand itnhicc avhf iehdip i swherleil attke excluding

second systematic limted yield is calculated
excl udi ng edEFEATEY 18P ¥ 1t AOFBpeZEEdIdF ST EP B PN,
d i el j
cal ca Srert FetHnatPr, ERUBIE 19, BLE BhdlEsE pna the

cal cul at obvkeallcgleubatdalgwd akard @drdefAacllaitinbed second
yield in accordance with the overall yield, the first
syst enmat i EYBLATEEHCY @ L edidel Hersacontdanse enwti the wafer

limted yield. 1 . Th Leld al ysis systema

cl ai ned iﬁeEFSansgé ﬁﬁgr Pﬁ Wﬁ%gfi%@P’c&%@ﬁpépo%hﬁssecond
capabl e okydebRafiBi NGrd reRi Ge1d 0 seReh dehech Y&ciuding
die in the"wafer in accordance with the nunber of

conti guoudedetetteveéidsesial] pepeagedadhsteflectioe; and
die, determning if the weight exceeds a

pr ed@ {8 AR FHIATST GRBPILEAZ® e aemsdilf yipbd mad culator,
corr esponghggfijf%@gah%/c%l%gt?c%ﬁs a%dI Qﬁgl :lsezc(::“dnd dc%rl%q}lla\é%r for

di e, otherw sée classi e “cor respondi ng

def ecti vecdieudst tndiona | oeahdaed (efaat | vanditeg afﬁ}deld in
calculating the first systematic limted yjeld, from
whi ch theateeafiined witlkective diesralrle exelddedthe first

systematic limited yield, and the second systematic

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
80, classifying the corresponding defective die as a localizéd
defective die, otherwise classifying the | correspoﬁding
defectiﬁe 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 defeétive dies of the wafer,

determining the cluster index of the selected dies in accordance
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25 7. The yield analysis systemas clained in claimb®6,

wherein the first calculator is capable of selecting

at least one defective die fromthe defective dies of

the wafer, determning the cluster index of the

sel ected dies in accordance 18 wth the nunber of

defective dies in contiguity,l8and adopting the

cluster index as the weight of the selected dies. 8.

The yield analysis systemas clainmed in claimb5,

wherein the second cal culator is capable of dividing

i drepurberapti Aebeat prerdle yirofcoatdayituherefinadopting
c rise lu y qf . dies d,wth

t%%% 3 51%Fit g&ﬁép%y%Pgtlcﬁgh% s% tgecﬁ? qu?gn%l%F

def ect percentage of the dies in each corresponding

posi tg.on gheeagilelal emaBysh dlet pspbmi B Whetihet tike claim 5,

percent age exceedsa predeterm ned value, and if so,

@%r@rf _\‘}zgﬁgsqgom%e:asbmle@pmwd|Snga§ebéet¢f/ei1dn1@igngsthe wafer

eatedly i stribute se classifyin
ﬂ&r&&flgé’u% aEFS‘E a%’ eﬁSﬁnr%ﬁggt %’619?7 domprises a.
ﬁydﬁdﬂﬂﬂﬁfﬂf Freh YR Bred aPIi10at A8 RBEHPr hography retlcle,
conprising: inspecting a first wafer to obtaln waf'e
dheftgctcalatwl atliha oat defieny defresn tiagfeoraht tba ﬁdlES in each

every die in the first wafer,; generatlng a_ waf e E@
PSSR ngar Rt Firn afcaddharederand d PF%éma%%g wﬁlett r the

T e ot

thaf eloreiesididal aje tRitEnE ik aad i FSpesysd igtributed,
limted yield in accordance wth the wafer defect
Fhexvdng tpea st By inmp thaherairesndvelifia sdefyst bnmt dées as

Aoﬁnfg%%a e%ld Bﬁs%%& H%ated

9. A wafer fabricating method, comprising:

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 accordanée
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 1limited vyield 'in
accordance with the wafer defect data and the wafer

map, wherein the second systematic limited yield is
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25 excl uding defective dies with |ocalized

di stribution; determ ning a second systematic |imted
yield in accordance with the wafer defect data and
the wafer map, wherein the second systematic linmted
yield is 19 calcul ated excludi ng defective dies wth
repeated distribution; deteldm ning a random def ect
limted yield in accordance wth the overall yield,
the first systematic limted 5 yield, and the second
systematic limted yield; generating processing too
setting i medcmititen iexclacdeondatdeotitre tdHesowdrtd lrepeated
yield, the first systematic limted yield, the second
syst emat i @3 SELAPHEAPi el d, and the random def ect

[im ' | ' rad i f. .pr.ocessin
tool 25X Bng Sl gon LT Blided ST S i cance
i nformat i @ithafide eRCaSSvag1a, SEeOFd rwaf &sMehdc 108 inited
processing tools. 10. The wafer fabricating nmethod as

cl ai ned i ¥ieldi nRog Wher eepontespybemdtiyi bimioéd thikeld;
first mafe{.is t he gercentag% iS of defect-free dies )
wi t FPRPaF I dies PROTReSHi¥st tRBfer SeE I Nhe iREPERation  in
fabricati as: ¢} ai [ im 9,. er el :
determ na??g%?%?ﬁ?ﬁe ?ll?is}t ?jgt e(!r;r]va%ézﬂl [ 341teel 'yi :%h% tirst
further cegptesesicdetieritiad ngialdpi ghie fosc@B&h systematic
defective die in.the wafer 20 in accordance with the
nunber of 1éBatrgubirl defidrd ithe rdandemadgbicl Agdes yvield;
def ect.i i.e; r.m nj i.f the i ght exceeds .
or eet er b VAR ET T BB pten Tay Tl B G fance with
corresponghBgpHetessiNg tool setting information; and

processing a second wafer with the processing tools.

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

defermining 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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die as a localized defective die, otherw se 25
classifying the correspondi ng. defective die as a

non-| ocal i zed defective die; calculating the first
systematic limted yield, fromwhich the |ocalized
defective dies are excluded. 20 12. The wafer
fabricating nethod as claineddn claim9, wherein
determi nati on of the weight further conprises: (1).
selecting a first defective die fromthe defective
dies of the wafer, and setting a cluster index of the
first. 5 defective die to 1; (2) classifying the .
sel ected ddfedEitees dpérasapdpaghegbedciedlyiged in claim 9,

UG S N3 % S Bl Eng BebPEieegs

di e, endskfieseingncreastnd:fdterGldigtersiditlexeetbctive dies
cl assifying the undetected defective die as being

sel ected, ahdheevafarngncbsstepngz) closhervirglex of the first
pr oceedi ng e next step; (4) adopting the cluster

to t P
i ndex as tﬂ%gﬁEFbﬁf e thosk? 15 sel ected dies. 13,
The wefier cfigbsiiegt hho 1Rt hadiascehaidBdddl v 8k 9as being
wherein determnation of the second systematic limted
yield furddeeccodprises: dividing the wafer map into
a plurality of areas, wherein 20 each area conprises

a pl ufdl | €5 SFTHRERI pPPREBATWIA HA1@nénpREMBHIAHEYr abh the
reticle ShQ%ie(S@é&U&ékéngi@e Siscisp%cﬁﬁaégsc%dtHgf%ctive
pondi ng area; “an

d
dies in eac corres pOSition of "eac ;
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 yieid
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
determiningwhétherthepmrcentageexceedsa;nedetermined
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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determ ni ng whet her the percentage exceeds a

predeterm ned 25 value, and if so, classifying the

corresponding defective dies as repeatedly

di stributed, otherwi se classifying the correspondi ng

defective dies as non-repeatedly distributed. 21 14.

The wafer fabricating nethodlas clained in claim?9,

wherein the random defect ‘linmted yield is the

quotient obtained by dividing the overall yield with

aratio of the first systematic [imted yield to the

second systematic limted yield. 5 15. A wafer

pr oduced MecaedieRgrhbribet PhOCRSShES £ &l Ethed ArCkabi 9,

9. 16. A storage nediumfor storing a conputer program
WIRTRATFhg rnasrhdatest W@il&%{hﬁi@%g $.s the qmathiigant obtained

conprising: . .receivi waf er defect data contai.ni )
PYie e‘éf‘a?‘ﬂ&oﬁ?ﬁt i%Y}eraTngngeigerV e?i e V\/SFert,rhq2 first
s OANSALINDi R Y8k 9f TBR JLAB| Ay dith d9Eeehb¥ecdi B @Mlyie1q,

defect-free dies’in the wafer in accordance with the

waf er defect data; determ ning an overall yield in

accdridanéevafeh phedweddkecctddebett et ayradetssy misnchgimed .
,a first systematic limted yield in accordance wth
10 (- akdk ér” defect data and the wafer map, wherein the

first systematic limted yield is cal cul ated

G ST bt oGSk er M oD & Second Sict Brat TS 78 (BE°SFT
pryivalddnigha meehodanceyikld saheiveier ¢lefenttdodacantrising:
the wafer map, wherein the second systematic |imted
yi efg§cpadving 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 yieldris 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 Tandom defect limited yield in accordance

with the overall yield, the first systematic limited

yield, and the second systematic limited yield.
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cal cul ated excluding defective dies with repeated 25

di stribution; and deternining a randomdefect linmited
yield in accordance wth the overall yield, the first
systematic limted vyield, and the second systenmatic
limted yield. 22 17. The storage nedium as cl ai ned

in claim16, wherein determ22ation of the first

systematic limted yield further conprises:

determining a weight for each defective die in the

wafer 5 in accordance with the nunber of contiguous

def ective dies adjoining each defective die; . .
deteﬂﬂ1ﬂlﬂf%fSQQﬁ§%ﬁﬂ%ﬁé%%&é@%&§aémﬁﬁe&€té#ﬁﬂﬂeéGr“”@reln

: j f . s0 I LEVi r [
Brdiind oyl ofné| SI5HE) LISctREC O/ LERPOD DOe1e, further
ddnetiassd f yi ng the correspondi ng defective die as a

non-| ocal i zed defective die; calculating the first

syst eftgrninifia ed wailehd, feropaahi ddfeahiovg sigl ilpedhe wafer
defective dies_are, excluded. .18. The storage nediu S ..
rarmed § bR U Bt ol B BT AR TR BEcc sve
vei ght furgbes s@Pihses cddn SetLetivg Bd;lrst

defective die fromthe defective dies of the wafer,

and shttdmg reingd dst éhel rdéghbfexdmeds rsspredefectiived value,
die to 1; (2) classifying the selected defective die '
as being 20%dbt et ed 3B HIENG MG GGIRREPRBALIRIgAETective

in contigu& d mﬁgh ghe&o%ghggégd 98%88£5¥§ dEEeiS Eeherwise
undet ect ed defective di'e, "and if so, Increasing the
cluster indexsbyfiling the corresponding defective die as a
non-localized defective die;
calculating the first systematic limited yield, from which

the localized defective dies are excliuded.

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 béing
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 wéight of those

selected dies.
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classifying the undetected defective die as being 25

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

ot herwi se proceeding to the next step; (4) adopting

the cluster index as the weight of those selected

di.es. 23 19. The storage nediumas clainmed in claim

16, wherein determ nation of 23he second systematic

limted yield further conprises: dividing the wafer

map into a plurality of areas, wherein 5 each area

conprises a plurality of dies printed wwth one

phot ol i t hography reticle shot; calculating a defect

per cEht agehofsttdmngl essdiureach cleomeeb pondilRdmpAsit WbRrein

of each area; and determ ning whether the percentage

dekeERHR Ll 93t &fetldien TRGPID Sy iR thifd Liimiged yield further
i fying the corresponding defective dies as

c?%%%%%%%1y di stributed, otherwise «classifying the

cor r(ﬂ?ﬁ%@ﬂdidgﬁgh@efvéﬁbiﬂﬁaﬁiﬁﬁ:@% phaRal epeat edntas, wherein
distri Utgaéh area comprises a plurality of dies printed with
one photolithography reticle shot;
palculating 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.




