A METHOD AND A SYSTEM FOR ESTABLI SHI NG AN | NSPECTI ON
RECI PE FI ELD OF THE | NVENTI ON The present invention
woeb@ieasio the field of die editing for Aut omRCTAL2006/001007
Optical Inspection (AO) . Mre specifically, the
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} j D aled L BE
are used in the AQssyelef A% - RBAKFROUND OF THE
I NVENTI ON Aut o (AQ) systens
use i mage processing and dedi cated algorithns to

FIESBeG pt urf g¢as efr gPCB or a wafer in order to
"‘rECUganEE§%£Etts—Un—thrs-surface. AO systens conpare

an Thege @freaendie, iarveachi suit wWighdscludes the
.hunmber of dies or qﬂgrt_ of a die) , or a whole wafer
figitA aorfef edémcesidagd ng orfder tAutcogniie Optical

diff th ted def.ects. The AO
iadlbereness LNeh oA SUsesied At Ceiefle 109 A% ne
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different 1s a de fee rocess 1s .
s yacrvendi foko a gteaibdei sA f a¢f pea i nckutdepe | Mek- akisafer
a detection-policy, report ing-poli cy and areport
teisdglpddi cysudhe d@t@étiof-paitey used in the AOI

systems.

BACKGROUND OF THE INVENTION

Automatic optical inspection (AQI) systems
use image processing and dedicated
algorithms to inspect the surfaces of a PCB
or a wafer in order to recognize defects on
this surface. AOI systems compare an image
of each die, or each suit (which 4includes
number of dies or part of a die), or a whole
wafer with a reference image in order to
recognize differences that are suspected as
defects. The AOI system 1is designed to use
algorithms and predetermined criteria, to
decide and to report which different is a

defect.

The AOI ©process is done according to a
recipe. A recipe includes, inter-alia, a
detection-policy, reporting-policy and a

1
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a definition of which algorithns to use and a

definition of the paraneters of each algorithm The
woeporiedong- policy i s nade by defining set of Peparioné/a1007

nanes o f defect classes for reporting duri ng

[ on of of mafe . The ection cy is
r G RE it e b e Shoneiid Bt peesaambal iy is
I I f
a yodReELPIL L8P PO étl%u“heéil??g"?y@?éﬁf?&%gt 8o

ah'@i eagh sgecthigicasen The PreseRnte i NyealiON OF aw gdes o £
a nethod and a systemfor establishing a recipe for

cehedti ng hgspedithan ki ndfbd wafepo Thel pesprdlicy is
i nvention provides sone advantages. The present

maglent? ¥n deeblesitd detrdas® fhes P&F ééé)brcep@r%mi%ﬁ of

t bl to d th t

Qe AR B 1| e SRS Sl oo £6 Fnor cLed PHeCdth Bl zat FOAE 9
i Vﬁédﬁi&?ﬁ“o” drechi ne; l}fbreoél? th%grﬁé‘i@. . The

I nve biTity

nti1on enabl es recipe porta e recipe is

i prapared iananpeffild pe syst e ag@ fheniitiean bef the
copied to a plurality of wafer inspection machines,

betairiabgo enBureb & hes gisrti ear i du ofi nige |m§¢1:e|od:nlon ;
t d

tﬁgsaﬁ%fgcy is built up from set of pre-

defined logical rules that guide the

system what to do in each specific case.

The present invention provides a
method and a system for establishing a

recipe for testing a specific kind of

wafer. The present invention provides
some advantages. The present invention
enables to decrease the recipe

preparation time, enables to decrease the
inspection results review time and
enables to 1ncrease the wutilization of
wafer 1inspection machine. Moreover, the
present invéntion enables recipe
portability. The recipe 1is prepared on an
off-line system and then 1t can be copied
to a plurality of wafer inspection
machines, which also ensures the
similarity of the inspection criteria and

rules of multiple inspection sites.
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rules of nultiple inspection sites. SUMWARY OF THE
I NVENTI ON The present invention i s a nethod and a
weysair@sdoor est abli shing a reci pe for a waf er, PATAL1086/001007
or a die inspection. According to the teachings o f
the present invention there i gprowded a method for

SPMMARY: QF siFHE EAHVIENIT L ON he fol | owi ng

steps: acquiring images o f a nunber o f dies froma

pro d fer; in a of _the | t
wﬁ“ﬁé Shfsent. aderfiofichsn & (haFREY 'Ana
o gines offéxtyrégaéaglle 'é@ﬂ%%deé' nERgeahbheror a
ref rence-i mage single and/or repgatable e nts of a
w difee pat t er nsd sea dzone of iiant e_rxestpedfttermmm ng the
Detection- Policy for each of the zone o f interest or
for a group of simlar zones of interest and

determ ning, the algorithmthat wi be .used by e f
t he AERCREbhERD! | c© det ﬁlnlﬁgeﬁﬁ%hﬂal?gnseter%% the

pge@e?{tthe Eﬁyg%por B‘)l | c@héraégor of | Hrov1d§dof a

t'erm ni ng i ng-poricy by
m&Rachlid ¢ Mames raf cdepect <4 agses B@im@qytd l@@mprl sed
usedduring inspection o f a specific ot of
of the following steps:

" acquiring images of a number of dies
from a produced wafer;

= using at least part of the images to
compose a reference-image to be used
as testing reference of a typical die
image;

w defining on the reference-image single
and/or repeatable elements of a die
pattern as a “zone of interest;

" determining the Detection-Policy for
each of the zone of interest or for a
group of similar zones of interest and
determining the algorithm that will be
used by each of the Detection-Policy;

= determining the parameters of each of
the Detection-Policy’s algorithms;

® determining the Reporting-policy by
defining a set of specific names of

defect classes that could be used
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wafers; determning the Inspection-policy defining

behavi or of inspection systema s a set o f
wonreaoteéiened | ogi cal rules; and establishing aCTwefes001007

testing recipe” by integrating of the testing

reference of ,a typical .die image, the def.i ped zqnes of
| RSt TG hd THSER i b P PeiBEt | Bn-PBIS Criest G ha 0T OF
par At pf the determ ned Detection-Policies'
algorlfﬁﬁéi’the determni ned Report ing-Policie s and

» theydeterm nadi haspect tens Pol i 9'r?§[peé%3ﬁ?bcﬂn§)é€[icy
anot her application, the nethod is provi ded wherein
t hel de&finiitmgn bfe hlkevizone off i Mrespsd & i oy stem
manual |y by an operator, automatically by a dedicated
sofa far®, D¢t npokt iy deflicntd xesk flroghiother svddees ;
or hﬁ@f conbi nation of these techni ques. According to
anét application, the nmethod further includes the

. US of | L-known software and tqols for [mge _ . p
or GCB4ct Rg B! ghghi Bal  CUPLOrS f orSRantdl Y defi iR
teﬂ?”weQBEég@%@Eﬂ@e”wng“m@%égt°E%%Wﬁng
application, th

reference of a typical die image, the

defined zones of interest, the
determined = Detection-Policies, the
parameters of the determined
Detection-Policies’ algorithms, the

determined Reporting-Policies and the

determined Inspection-Policies.

According to another application, the
method 1s provided wherein the definition
of the “zone of interest” is done
manually by an operator, automatically by
a dedicated software, by importing
defined zone from other source or by a

combination of these techniques.

According to another application, the
method further includes the usage of
well-known software and tools for image
processing and graphical editors for
manual definition technique of “zones of

interest”.
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al gorithns that are using dedicated techni qgues - such
wa 2807f2ésdi ng simlar patterns that both col or BCT/IL2006/001007

grayscal e matches a defined criteria or finding other

simlar patterns that both pattern or shape matches a

defi ned exanple - for the automatic definition

t echni "zones of interest”._ Accordin

ue f to
another Gpp T B i ond ¢ R RERES 1 7 PRt iEubed nethe
m &$398 LOf 'ofﬁ.qf’tt_h@ra Pri€; e §; ped sgeons b Ca'ué?%ée aof

S a zone interest fromother source .” Accor gto
d @dat bert aspect Hf gde presept i ngensiton itareS using
provided a systemfor establishing a wafer testing
dedd pettenpr itstadniqueasera fosacduirieny i gesd ding
a nuﬂber of dies froma proguced fer; and a
S HBdi t&ed sHRhdr@LhEt opefd Fve P LR uS§NG A or

t of _t [ es and 0S€es . a : :
oL S0 AL Ol gl s AT SOMORE® o xiberia o
fivRicalgdi gHRGe ;59 defli Akng PatSab e 1 8f erange- i nBee h
pattern or shape matches a defined
example - for +the automatic definition

technique of “zones of interest”.

According to another application, the
method further includes the usage of
importing a pre—-defined geometrical
figure as a zone of interest from other

source.

According to another aspect of the
present invention it is provided a system
for establishing a wafer testing recipe
comprising:

" a camera for acquiring 1images of a
number of dies from a produced wafer;
and

" a dedicated software that operative
for:

0 using at least part of the images and

composes a reference-image to be used
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singl e and/or repeatable elenents of a die pattern a s
a "zone of interest; o determning the Detect ion-

weabirmgedoor each of the zone of interest or foPC&ILRVOGIE1007

of simlar zones of interest and determ ning the

al gorithmthat,_ wll be ed by each f_the _ . .
Dot ocfi on-FOFI Y1 deRdrati NG & he harkmbtePs: 67 badh ©
of thglggkfétion-Policy's al gorithms; o determ ning

the Report” i Ag-policy by defining a set o f specific
nages de F idefiecy cl agges thak icQul d be fisedkcduréRrdimage
i nspection of a specific |lot of wafers; o determ ning

t he | mshadt 1en- poh defodef ime pe bdhabiloe oé liaspentisn o f
systema s a set of pre-defined logical rules; and o

cr eat Pngda @wd? ert & &8s Nng@ Becipe” ZBNEnt 8dr atlithgSofe st/

the testing reference of, a typical die inm t.he

delngkhﬁgg%ﬁﬁﬁﬁwe??tm? &8%&&%—$%ll?y for

Det ecld HRHOl) £1 §Sp &t N ooﬁ‘ba”StferarPEetJP@ Jetespinedr o

Det ection-Policies' algorithns, the determ ned

Repor gimg-upol icfes anthihemdeteronred of d1interest
and determining the algorithm that
will be used by each of the
Detection-Policy;

o determining the parameters of each of
the Detection-Policy’s algorithms;

0 determining the Reporting-policy by
defining a set of specific names of
defect classes that could be used
during 1inspection of a specific 1lot

of wafers;

o determining the Inspection-policy
defining behavior of inspection
system as a set of pre-defined

logical rules; and

0 creating a “wafer testing recipe” by
integrating of the testing reference
of a typical die image, the defined
zones of interest, the determined
Detection-Policies, the parameters of
the determined Detection-Policies’
algorithms, the determined Reporting-
Policies and the determined

Inspection-Policies.
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Inspect ion- Policies .According to a preferred

enbodi nent of the present invention, the system
woéuond7hesséi ncl udes the capability to define thePCTaNm®0&001007

interest'' - manually by an operator, automatically by

dedi cated software, by inporting defined zone from

ot her source or by a conbination of these technique s

. A di t th f d enbodi t of. th
SR IR 8 S Bera Pl 86 STOPER gL ATG: o

tﬁieSp@_ygf‘?ﬂleW‘&C'E@Rr%ﬂe{i‘.to%,caﬁﬂ_%”gé‘ s}s’t%%i NPurther

zon I nteres y using well-Kkn of tware an
iheod s dek | maeepr oeespidlgiang toy aphteal edbFarse the

According to another preferred enbodinment o f the
“poagsent infent iant ethe syStemfurtherniecl ddes thy an

capability to use dedicated algorithns that are usin%
OR&dF 84t @dF 1 echnPdbeonadytk ald Yindi Ry sinifgdicated

s 3 R et ePia oA o P ook i B e pfigs £xom
oF%ﬁﬂmE%@§é@ho@ ﬁﬁp%”%é i%ggﬂgﬁi@@m%ﬁése
or said automatic definition technique o zones o f

t entlenestiiiédscording to another preferred enbodi nent of
t he present invention, the

According to another preferred
embodiment of the present invention, the
system further includes a display on
which an operator <can manually define
“zones of interest” Dby using well-known
software and tools for 1image processing

and graphical editors.

According to another preferred
embodiment of the present invention, the
system further includes the capability to
use dedicated algorithms that are wusing
dedicated techniques - such as finding
similar patterns that both color or
grayscale matches a defined criteria or
finding other similar patterns that both
pattern or shape matches a defined
example - for said automatic definition

technique of “zones of interest”.
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system further includes the capability of inporting a

pre-defined geonetrical figure a s a zone of interest
woénramoeédser source . According to yet another pCefiEzp€e1007

enbodi nent the present invention i s provided wher ei n

the S steni nabl es finetuning of e recipe's
% Y H%spect itfy - q? ,I’nspectp,%ferred

eﬂi?ﬁgpes e 'd@geﬁiiekegxfégreme o agueRd. wafier and, o

ena operat or~t o nanhua OVErwr i t'e par aneters’or
X t &ippn £ Hatt weere iﬁl@mwaietshe Sy &t e@aﬂptapﬁ&tl cdyy.of
ccording to yet another preferred enbodinent the
ippesertiimyentian i s previ dedfwheeel n thg sgstemrical
enables to define the priority of a pixel in a case
fiwee e PiSxeldi BJeRon® fo Ambpges o " Edned ofother
interest”. BRI EF DESCRI PTION O F THE FI GURES The
S Son i s herein descri bed, by way of exanple
only, with reference to the acconpanyi ng draw ngs.
Wth specific reference now to the drawi ngs in detai

It in8 SHRES g.p?tha{:othe é%t'cﬁﬁ%stﬁl@f’"argrbé!f"@i‘red
of exanple an purpo es of ustrative discussion
enfo o bl mreef ¢r r ed tdggodi npnt & sod ntthe  priesend nitnventi on i s
provided wherein the system enables fine-
tuning of the recipe’s components by
inspecting - using off-inspection machine
- other 1images taken from the produced
wafer and enables operator to manually

overwrite parameters or decision that

where taken by the system automatically.

According to yet another preferred
embodiment the preseht invention is
provided wherein the system enables to
define the priority of a pixel in a case
that the pixel is belong to a number of

“zones of interest”.

BRIEF DESCRIPTION OF THE FIGURES

The invention 1s herein described, by
way of example only, with reference to
the accompanying drawings. With specific
reference now to the drawings in detail,

it i1s stressed that the particulars shown
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what is believed to be the nost useful and readily
wanaereéwod description of the principles and PCT/IL2006/001007
conceptual aspects of the invention. In this regard

no attenpt is made to sho struct 2% details of th
qjﬁ§en}91yonwlelﬂyn0(? dett R §nﬁf§ Q%aPWF@roﬁeS of

12%@‘4?%%3% rs&ﬁ’%brﬂﬁsgf bhe 'J‘fe” 'hoé‘ a% Tferred

Scriptton aken Wi t raw ngs na

dihpsedskhkliee s n tHE arty haw t hp sewes ﬁ't f or i weihe on
invention may be enbodied in practice. In the figure s

ankiygureahdl | asteat psc ¢lsec naye d f iedi t tihge a dlas,lsret oof
zones of . interest. Figure 2_i]lustrates a typic
Q%Q%éQﬁéﬁmMﬁmﬁ Hﬁa&ﬁﬁ&@&ﬁ@nﬁ%oﬁ?oﬁhe most

t t THE PREFERED
SR | AVERL I b 08 BVt Rdtcdt G Byt 4 £ 6 10 C10n
t ISh t: of f
B e a e RGP B U B R p g sbects
d fiventlhen, anpfematiitynq f di &n i mages sfromeay aradycecho

am‘?fceermips acqlugred mgacl:{é o ttgesesllr{%g;s structural
details of the invention in more detail
than is necessary for a fundamental
understanding of the invention, the
description taken with the drawings
making apparent to those skilled in the
art how the several forms of the
invention may be embodied in practice.

In the figures:

Figure 1 illustrates the way of
editing a die into zones of interest.

Figure 2 illustrates a typical
recipe’s components 1n ascription to a

zone of interest.

DESCRIPTION OF THE PREFERED

EMBODIMENTS

The present invention is a method and
a system for establishment of recipe for
inspection or a die, a site or a whole

wafer.
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are used for conposing a typical die inmage and the
others are used for off line fine-tuning of the
woeaipes36The typical die image i s called "ref BCEAC®06/001007
die's image". On the reference die's inmage zones o f
interest are defined, sone of these zones are simlar.
For each different zone of interest or for a group of

si M a6 ZPRES iﬂ‘éerﬁﬁ?f‘oﬁ_%tfﬁtéﬁ% p":l'%%%n%d{S%,;t a

i ng-policy- and an I nspec ol'icy are defined.
p Hetregtl paapola €Y dSex definridean of rwmchaal gor bidhwe ed
to use and a definition of the paraneters of each
walfgori t ins The gepbrtd dg- podP Bayti © frade by sdef i himgge s
set of specific names of defect classes for reportin%,
2H6ri ny § Bshecth 8F of FOMRP SwhP&Fs. Fhe typical ie

.l nspection-policy i s definit] of the b jor ofc
lﬂ{‘%eé)gystaéﬁ]dduﬁﬁgei n&@%ﬁ%ﬁ; tah?% polllrc’c?/si ?]% il to%pf
11nain sele O L e Agfigd | ogiccal pul@es thal cqubde. therhe
systemwhat to do in each specific case. Defihing the
tzonesaol i mdtrest iceadee dang mewwd Ly dautonetfealénce
or byinporting an inmage or part of image that i s
d Hef'i Bedl v @gof ker pl ace. An operator that defines
zone of interest by using

On the reference die’s image zones of
interest are defined, some of these zones
are similar. For each different =zone of
interest or for a group of similar zones
of interest a detection-policy, a
reporting-policy- and an inspection-policy
are defined. The detection-policy 1s a
definition of which algorithms to use and
a definition of the parameters of each
algorithm. The reporting-policy 1is made
by defining set of specific names of
defect classes for reporting during
inspection of  lot of wafers. The
inspection-policy 1s a definition of the
behavior of the system during inspection;
this policy is built up from set of pre-
defined 1logical rules that guide the

system what to do in each specific case.

Defining the zones of interest can be

done manually, automatically or by

10
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wel | - known software and tools for inage processing and
graphical editors can do the definition manually. By
waberg26edi cat ed al gorithns. that are usi ng de#CTAL®A6/001007
techniques - such a s finding simlar patterns that
oth_color or_grayscale matches a_defined criteria o
agi- at

. b

LSRR Y StSher e DGt t Bns RA&T bot i pattedSort

: sha t : def i I mat i £ ~def{ QLt.i

AR RS - SN ol e

twhkot e epspongRiS: thenref epenceidi edager theyzonesing
of interest or group of simlar zones, the detection

wpdl 1 eyk miawnt hes alfgowia hes' pardneters l s he freportimgge
policy and the inspection policy, The huild up recipe

P E&H B Filfedt urel Sy PPy 2 én t9hd 10t Rer Spartaf Ao

e oper i b Wit bUhw i £ TR Bar et or < B or GSing

dQ%&Séﬁ%éﬁat¥@§é%%%Hﬂs”w Piebem autoprticali¥ing
The principles and operation of the nethod and the

d eyki em becdr ditng cilontihgpresent—i nventdlon remy befbetddng
understood with reference to the drawi ng and the
S adtbipafyi ng ddstpiphison. that both color or

grayscale matches a defined c¢riteria or

finding other similar patterns that both

pattern or shape matches a defined
example, automatic definition can be
done.

Now the recipe can build up from the
whole components: the reference die
image, the zones of interest or group of
similar zones, the detection policy with
the algorithms’ parameters, the reporting

policy and the inspection policy.

The build up recipe can be fine-tuned
by running it on the other part of images
that was acquired from the produced wafer
and the operator can overwrite the
parameters and/or decisions that was

taken by the system automatically.

The principles and operation of the

method and the system according to the

11
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Referring now to the drawing, Figure 1 illustrates the

way of editing a die into zones of interest. Froma
wohorakédsy of i mages of dies acquired from a pPOTACEA6/001007

wafer, a typical die imge - figure 2A - is conposed.

pIeS d i cal digiangeilof incliydesy plurahily o fherter

enents with different shapes and-col ors or
ugr dgseslter oHmew aft hheges €leerment g aar e- oi r ¢lieeshaped wlin g
sone are square shaped 12 or |ine shaped 13. The zones
agrdi it Breese ¢a® P afeti had) naRi8Id Y 1P bAeOo By- one - or
by defining typical zones and letting the systemto
find_similar zones, wherein the co n_ denom nat,or can

be pR&JeFet Kilndd aBQFdithg t hé Rhéped Wt B cal &1 Uy !

. qt her r..Eigur sho [ cal _di g.i
TR A RERr N & fie Borgs Bf 3 niorost O 543 a1 Bl freto
zeare shaped jel eneple d2a was Mgt neg WH%HM lape ¥ heo £
system finds another elenent 12b with the sane ,
ipr&des er Mo€d pat enet eans gqushaped or fgramscal e. plrotheced
same way the |ine shaped_ el enent 13a was defined and
wighe st emBdeffiies € Bel otthére siinilieed Sel enefitlsg1dpe. 2A -

i@gug%%ﬁég%%{mefﬁﬁgwm€§pical die i1image 10

includes plurality of elements . with
different shapes and colors or grayscale.
Some of these elements are circle shaped
11, some are square shaped 12 or 1line
shaped 13. The zones of interest can be
defined manually - one by one - or by
defining typical =zones and letting the
system to find similar zones, wherein the
common denominator can be predetermined
according the shape, grayscale or any

other parameter.

Figure 4B shows the typical die image
1l0a wherein the zones of interest 14 are
defined. The square shaped element 12a

was defined manually and the system finds

another element 12b with the same
predetermined parameters - shape or
grayscale. In the same way the line

shaped element 13a was defined and the

12
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reci pe' s conponents in ascription to a zone of

interest. The recipe includes sub-recipes for each
waizod/eéz6zrone of interest 15. This sub-reci pe PATILIMEE001007

at least three main elenents - a detectionpolicy 1 6 a

report ing-policy 17 _and an_inspecti.on-policy . _The
S HEr BT OBl k) S5 6 F el udbs e aPgoR Linfe 16a BIBE 2E S
il | be used while detecting this zone and for each
al'gorithm paraneters are defined. The report
ing-policy 1 7 includes asset of specific nanes 17a of
defect classes and the inspection-policy 1 8 includes
| ogiRalgwnlees that defindsutsherkebaws or oaf thetypical
i nspectjon systeme.g., incase of "a" dg b". Al though
r@&#@@eﬁioﬁ%@@%@@ﬁ&%cﬂ%@di%S&%HF@ﬁ%ﬁ\MF@ a
specificﬁinb%gi ng.s t?ereof s _evi dent t.hat
es,

. it . mmy
23ft%r na? dqﬁe_csd i'ons Ta}ﬂ(? vari atioRS wi Ij1nf;‘ell"l €s
sﬁ@m&%%%gﬁgws% @"%%Phtmkﬁﬁd acgqrdinghpeit of

I s Inten to enbrace all such alternatives,
ik friecatd oris5and Whrii @t i gisbthae Saple wihiclthges at

spirit and broad scope of the appended clains. WHAT | S
1l eigrs VEDUISTr gle. mamnhod I emestabl i shimg adedfection-
policy 16, a reporting-policy 17 and an
inspection-policy 18. The detection-
policy 16 includes the algorithms l16a
that will Dbe used while detecting this
zone and for each algorithm parameters
are defined. The reporting-policy 17
includes asset of specific names 17a of
defect classes and the 1inspection-policy
18 4dincludes 1logical =rules that defines
the Dbehavior of the inspection system
e.g., incase of “a” do “b”.

Although the invention has been
described in conjunction with specific
embodiments thereof, 1t 1s evident that
many alternatives, modifications and
variations will be apparent to those
skilled in the art, accordingly, it 1is
intended to embrace all such
alternatives, modifications and
variations that fall within the spirit

and broad scope of the appended claims.

13



testing recipe conprising: acquiring inmges of a
nunber of dies froma produced wafer; using at |east
weoani7/eede1sai d i mages to conpose a reference-i REGAL1006/001007
be used a s testing reference of a typical die inage;
deflnlsgson sai d reference i mage single and/or
8ie pattern a s a "zone of
i nterest; detern1n|ng the Detect ion- Poli cy for each

m@:gl rgfezfﬁ?eaestféﬁ% det%e f?‘lk??ir%gsg‘:ﬁlgﬂg gg?lslt hvﬁnaﬁ%tr
W kle Be y9ed Rye gac éﬁc%%gEE%EH -Policy;

deterni ning the paraneters each sald

Dewect & quimqslalh @ ktdngs fdejer fiuthbe FheoReperie s
i ng-policy by detining a set of specific nanmes of

def edtromssesptthatd cod d beaudsed during i nspection of
a specific lot of wafers; determ ning the
Ingpélbfﬁll-dhgpoaitcyl@easm n® dEHaviook @fanrdr,p@dﬁacgwes to
systema s a set_of gﬁdeflned | ogi ca

- r%
andestABR SMfig & "W&F P TeHTRg + © 'be used

as testing reference of a typical die

image;

" defining on said reference-image
single and/or repeatable elements of
a die pattern as a “zone of interest;

" determining the Detection-Policy for
each of said zone of interest or for
a group of similar zones of interest
and determining the algorithm that
will be used by each of said
Detection-Policy;

" determining the parameters of each of
said Detection-Policy’s algorithms;

" determining the Reporting-policy by
defining a set of specific names of
defect classes that could be wused
during inspection of a specific 1lot

of wafers;

" determining the Inspection-policy
defining behavior of inspection
system as a set of pre-defined

logical rules; and
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by integrating of said testing reference of a typica

di e i mage, said defined zones of interest, said
wdebwrmsdsed Det ecti on-Policies, said paranet er BCOALBAG/aH1007

determ ned Detection-Policies' algorithns, said

det er m ned Report,ing-PoIkpie s and sai d determ ned ”

I n8p&cs tinh-l paih éined 2 2 "W aHee et R6dS 61 Bidai meIC1pe

wherein said definition of said zone of .ipnterest” i s

done%ﬁénual Ffﬁ?%ﬁ%%éﬁégor, gfomté)@éliay by%aeSt:Lng

dedi seftware, by inportipg defi ned gone friom

ot he?:aésgfgercg orwa%y agpcorr‘oﬁfi)nattlig%J o f thes% tr%chnli ql?e .e,

3 . Beimkt hod fof ncd di e nfartdier inctedes $be usage d
of well-known software and tools for inage processing,
and gtaje talled dor s Dot enabiuiad ndePionl dioh e 2chni guel d
of "zones of jnterest". 4_. The nmethpd o f claim2,,

furt R GHOUHES Bhe usRE of détRd&ted al §orFeAmEined
t hat [ di d ni qu - findi

sim I[g%%pélagtﬂg‘?r?g?t I%C?&%'o?ﬁ'%gl or %?%P?yg%a@%n’at c%eéslgd
a defdsedk emiierégor fimdig@ral hergsipbhar cRatkerns angd

sald determined Inspection-Policies.

2. The method of c¢claim 1, wherein said
definition of said “zone of
interest” is done manually by an
operator, automatically by a
dedicated software, by importing
defined zone from other source or by

a combination of these techniqgues.

3. The method of claim 2, further
includes the usage of well-known
software and tools for image
processing and graphical editors for
manual definition technique of

“zones of interest”.

4, The method of claim 2, further
includes the usage of dedicated
algorithms that are using dedicated
techniques - such as finding similar
patterns that both color or

grayscale matches a defined criteria
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that both pattern or shape matches a defined exanple -
for said automatic definition technique of "zones of

wonv@restsi . 5 . The method of claim 2 , furthecT/iL2006/001007
i ncl udes the usage of inporting a pre-defined

trigcal figure a a zone of i.nterest from ot her
Lo ee £Enaa s, datibe tont s Tt B o PO Satt Bng

regi 0 ng. r or i of, a
nutes o Per B e i atea Shry S ik tTEs %6
dedi < atied espf tRenphaeé operpbivesfi d @ wsidiBaadtic

| east part of said 1nmages and conposes a

r ebez Encedittagent o he alkedi quset esvifng Fefenemse ob fa
typical die inmmnge; o defining on said reference-inage
si Al & RE/DE repeat abl e el enents of a die pattern a s
a "zone of interest; o determning the

Det ection-Policy for each of said zone o f interest or

5 f oFp @01 oup iqn | af, gZone interegst an h
deter m ni ng t lég)lcg:;noriE)hifnthgtlo‘%}wllnip bedsed g_\}“:t ©r
includes the usage of importing a
pre-defined geometrical figure as a

zone of interest from other sources.

6. A system for establishing a wafer
testing recipe comprising:

" a3 camera for acquiring images of a
number of dice from a produced wafer;
and

" a dedicated software that operative
for:

0 using at least part of said images
and composes a reference-image to
be used as testing reference of a‘
typical die image;

o defining on said reference-image
single and/or repeatable elements
of a die pattern as a Y“Yzone of
interest; ‘

o determining the Detection-Policy
for each of said zone of interest
or for a group of similar zones of

interest and determining the
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each of said Detection-Policy; o determning the

paraneters o f each of said Detection-Policy's
wabkgorieétens ; o determ ning the Report ing-pol PCY/I113006/001007

defining a set of specific nanes of defect classes

that could be used during ipspect.i of .a specific |lo
of waf er%fgoogé’tE ni n%gteh llon‘é,’ﬂeﬁﬁ-i onBR Pc‘ﬂsea £)3/
defi ni [ iz ;0 . . of

r e def B Fog Ears A 30 Dot B eI B8 1% 8

teS“@gdé%@?ﬁ?hiﬁfg%ﬁ@mp%r%MéEé¥$n&xf each
reference o f a typical die inmge, said defined zones

of intere$t, said detiedm ned Debect eant iRvhi-cPesl isayd s
paraneters of said determ ned Detection-Policies’

al gori t Ith$ I @&ildC &R 8rimi ned Report ing-Policies and

clai b S P e RO PrE R hes HIEScapdbPE O €6 Heria L1 cy

Zﬁitgnéleﬁégl‘)ryid%?;ieﬁtiﬁgnan%l l'yghy an BWrathecific
names of defect classes that could
be used during inspection of a
specific lot of wafers;

0o determining the Inspection-policy
defining behavior of inspection
system as a set of pre-defined
logical rules; and

o creating a “wafer testing recipe”
by integrating of said testing
reference of a typical die image,
said defined zones of interest,

said determined Detection-

Policies, said parameters of said

determined Detection-Policies’
algorithms, said determined
Reporting-Policies and said

determined Inspection-Policies.

7 The system of claim 6, further
includes the capability to define
said Y“zone of interest” - manually
by an operator, automatically by a

dedicated software, by importing
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dedi cated software, by inportingdefined zone from
ot her source or by a conbination of these techniques.

w@ 2007Mke36syst em of claim 1, further includes ardirapioas001007
on whi ch an operator can manual |y define "zones of

interest” by using well-known software and tools for

| i L B si 416 THRd GF APM At DRIt 0P © U8 C T ZoyBivem

of _cl aj s furt [ udes e [ Li:ty to. use

dedi cgt(g]&%a adérjjlé:]'hrk?wfsl tﬁgt g?qee%‘;él n;ta%)gg’lhlé%t%ges :

techni ques - such a s finding simlar patterns that

both col or or grayscale nmatches a defined criteria or
8iimiheg otdgrs siemm| ar opfat t ecdsatiat bdt,h paftert lve r

shape matches a defined exanple - for said automatic
defliActh Bl @ 6chnidue 6fl Skohay of Pt ereWiricin. TA&

f.claim7 . further_includes th il ] f
TGOS 50 pr o SR nlF QU] Voal ¥ FguPE & S*8 B

of Jpteresy mEferPE‘soﬁ her FCeys %E%Thew%\’ﬂ@k%fow
claam1 ,

1 ereirn said systemenabl®es fine-tuning o

saighbfecwper & conpgpent s by ¢ 89pecti nFosSi Ng image
of f-i nspect ion nmachine - other
processing and graphical editors.

9. The system of claim 7, further
includes the capability to use
dedicated algorithms that are using
dedicated techniques - such as
finding similar patterns that both
color or grayscale matches a defined
criteria or finding other similar
patterns that both pattern or shape
matches a defined example - for said
automatic definition technique of

“zones of interest”.

10. The system of claim 7, further
includes the capability of importing
a pre—-defined geometrical figure as
a zone of interest from other

source.

11. The system of claim 1, wherein said
system enables fine-tuning of said

recipe’s components by inspecting -
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I mages taken from said produced wafer and enabl es

operator to manually overwite paraneters or decision
wohed7/026881 € t aken by said system automati cal | yPCTZL20061€1007

systemof claiml1l , wherein said systemenables to

SRR LR Y AL MR
images taken from salid produced
wafer and enables operator to
manually overwrite parameters or
decision that where taken by said

system automatically.

12. The system of claim 1, wherein said
system enables to define the
priority of a pixel 1in a case that
said pixel is belong to a number of

“zones of interest”.
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