WD 2007/ 026361 PCT/ | L2006/ 001007 A METHOD AND A
SYSTEM FOR ESTABLI SHI NG AN | NSPECTI ON RECI PE FI ELD OF
THE | NVENTI ON The present invention relates to the

Wwoebsoedssdi € editing for Automatic Optical JdspSfkbRbr
(AQ). Mre specifically, the present invention

rel to_a_nethod and a system for establishing a
B MEhAon] 2l " Y Sakn FOR BSTARL L RHING AN

the AO  systensy \BAGKERGHR g%%?%é NVENTI ON

Automatic opticaf— stens use inmage
processing and dedicated algorithms to inspect the
FIwIlbcesr orum PERvETEZ ORI er in order to recogni ze
' efects on 'S surtace. AO systens conpare an inmage
of eBBR dieredtedich knvterhicsh i wed Ldes s nuttiser bhe
[ or rt, .o i @), or whol.e . wafer,wt .
deLee?Zcrien%gai Er:rléLgée ?eng%}e‘ d19t of OrecSght 28k f:ergﬁ)gce%cal
Ihkabearei suspeched s  debe s. sHHECAQ@ i SUSIEP, i S the
designed to use algorithnms and predeterm ned _
PEGTeRita, i enédiafe arlled¢8pdie vhi are dhifder emdi o
eCte., Ih r S_|. S don ccor di to_ a
S?Scig%fg. tj/Eorrz:-cieepéeaz‘glanc ﬁ%Zl:ln ntgr-g {%aj,‘rgg £or “water
tdettechigon- pphcty, nephpld H9-peld cyuawd aih the AOT

systems.

BACKGROUND OF THE INVENTION

Automatic optical inspection (AOI) systems
use image processing and dedicated
algorithms to inspegt 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 includes
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 is designed to use
algorithms and predetermined criteria, to
decide and to report which different is a

defect.

The AOI process 1s done according to a
Trecipe. A recipe includes, inter-alia, a
detection-policy, reporting-policy and a
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WD 2007/ 026361 PCT/JL2006/ 001007 reporting-policy.
The detection-policy is a definition of which
algorithnms to use and a definition of the paraneters

Wb 20@AeRsAl gori thm The reporting-policy is femmsRebiioor
defining set of specific nanes of defect classes for
reporting during ,inspection of |ot of wafers, The .

¥ ARE BAIPUPPYL P a dehieni diohed t i ~Rehadioy of
he a during Lnsp bomy 104t his. poki I 8 bui

%p ?%gfnige@tggfdlgr eblfjes'ﬂnlégpﬁioglgclﬁb?u gglr{g%at 1‘Egoui c}ieée

dhel sygst edrevibh itioidm i noeichtdpeci fggrcasetdhe of
present invention provides a 15 nmethod and a system
¢ackst apl goH hhem .r edT e f of el ¥itign g spedi ¥ Py ki ke

Faoi dbs T IR BEEE NS PRV eREl o Shat £§ DA Peasl
dbeE seal pe 20 ReePakat i ofictd e, redphy e itrbgdecrgaseing

the inspection results reviewtine and enables to
ipaeasetilwaruti |9Zati od @t wabdr i nspadte B .machihae

Mor eover,, .t he resent ipvention, enahbl es recipe 25

PBRBHA P B TR i Pe 15 pPepatBh IghLart OB O nehe
By £PiaNd then th£an P8 @Rl edu Pngy P abidytafon ;
waf er inspection machines, which also ensurées the _
shii $ arp oyl o€ vt he 9 ndpedtlion wpi tEricmarglet of pre-
defined 1logical 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 increase the wutilization of
wafer inspection machine. Moreover, the
present invéntion enables recipe
portability. The recipe is prepared on an
off-line system and then it 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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2007/ 026361 PCT/1L2006/ 001007 SUMMARY OF THE | NVENTI ON
The present invention is a nmethod and a systemfor
WwohePhisahi Ng a recipe for a wafer, a site gicrAvshogoo1007
i nspection. 5 According to the teachings of the
éwesent i nvention there is provided a nethod for
PMMABY aR FsHEHE ONMVENTION the fol |l owing

steps: 10 "~ acquiring inmages of a nunber of dies from
a preduce fer: & usj | east . par [

to ?%}%o%%$é eff en%cfé%rﬁgécﬁﬁ b%guséd%?g@g&ag%d

d e%%@@:émf efence of taabypi €a8liwlge ai nage:ipedefidinga
on the reference-image single and/or repeatable

wRdmht s df Sal Hice Opat@erdl &8s WN'SAE ot Otht erest; 20
determ ning the Detection-Policy for each of the zone
of interest or for a group of simlar zones of

i nt enest candi gt ergbni ngHdle al gardhhmghat wid | kae
used by each of "the Detection-Policy; 25 determ ning

R he pandnet érzvein edchnof thiesr @et ebBi onPERIVéyded a

ﬁ%%ﬁéngEr recipe establishment comprised

of the following steps:

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

= uyusing 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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N determning the Reporting-policy by defining a set
of specific nanes of defect classes that could be
used 3 WD 20071026361 PCT/1L2006/ 001007 during
wOSheebdsen of a specific lot of wafers; * deirat ogeoieh7
the I nspection-policy defining behavior of inspection
system 5 as a set of pre-defined |o cal ulgf an%
"eﬁ%ﬁﬁ%ﬂuﬁn§pﬁ&= OfesPing HEP%E ot
|nt%ﬂ£§%% .of the testing reference of a typlcal di e
I mage, e10. defined zones of i nterest, the

et eratrecmBet atg on- Pothel es, tmsp@tmar—smflibq;
determ ned Detection-Policies' algorithnms, the

det eterfiddiRepokie hg-Poloiki €L addi RE C 5 @Bt F Niseg M

Inspectlon Pol i Ci Accor a pl
t he ?Tetahoge?% ﬁﬁwpd]é grf‘nfﬂ eﬁdﬁgl i ﬁonfﬁg’fé?ﬁe
"zongnhgf interest” is done 20 manually by an operator,

automatically by a dedicated software, by inporting
tef ingt adohd $ham gt har Sowa fe or thg sk in@bimaci:iqned?

i T LT e A T AR
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 is 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 fools for image
processing and graphical editors for
manual definition technique of Y“zones of

interest”.
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and graphical editors for manual definition technique
of "zones of 30 interest”. 4 WD 2007/ 026361
wobhd71e2866/ 001007 Accordi ng to anot her applp@at.2006§9001007
the nethod further includes the usage of dedicated
algorithns that are using 5 dedicated techniques -
such as finding simlar patterns that both col or or

g BT (Rt BARC At L PR Eof 1A MAcned S

wetined 10 faxpl &r faméhai@ulomtigedef WH&g@n of
techni que of "zones of interest”. According to

dadtiher tapgl i caailane rtihehmes hod Fluptther iaeceudesi 8A g
sage of 5 iporting a pre-defined .,geonetri cal .
Cﬁj?%ﬁlr%?gseé zoﬁgcotfnil%léree%t fr ont B&Er assour%é'.ndlng
$HeG0F 49 topanot Bernaspeain gfc thepodthpregdtor or

Invention it is provided a system for establishing a
guafey stest eng matiqee scompri dienjived canviadpia or

cquiting i es of g npunber of dies fro odyced
a&g’éill,anS cgﬁgxara aéﬂﬁ‘%jrtaeﬁ sBPt%\fé?é:?ﬁa?%g)p%{:at JoRte
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 images of a
number of dies from a produced wafer;
and '

n a dedicated software that operative
for:

o using at least part of the images and

composes a reference-image to be used
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for: o using at least part of the inmges and conposes
a reference-inmage to be used 5 WO 2007/026361
PCTI | L2006/ 001007 as testing reference of a typical

Wb 8007oregie; o defining on said reference-i negenLm®iamie?
and/ or repeatable elements of 5 a die pattern as a

"zone of interest: o determnin t ction-Poli
for e%éhgﬁﬁmég%ng%%%%?&% t < ﬁng &$ éze
S|n1la H%Q? s, of interest and determ ning the

al gorit hat 10 will be used by each of the

Det ect dent Poli o g; oomﬁermaudgtrme@ﬂammGEsbmage
each of .the Detectl Pol i cy'

- S ridt
det er nPAihg Lihe 32 @rngr&d%@ﬁt%ﬁl% ed%f%%?ﬂ&% Rf
of Speg' fige naﬁ%ﬁt@érﬁef et oCl asges et *@f CPHltcéPést,

used uring inspection of a specific lot of wafers;
o det edritnémgni hel hgspedte onbpd écyt i 8d -0BDilni oy for
behavi or of inspection systemas a set of pre-defined

Iogumﬁ@qme§fa&ﬁ8(ﬁ@&?ﬂ@%.%&ﬁ@ﬂ%@&lﬂ& Citpe®
I nLear gy nd, of tNERLeFLLNg FELRIENCR f interest

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;

o 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;

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 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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25 of a typical die imge, the defined zones of
interest, the determned Detection-Policies, the
paraneters of the determ ned Detection-Policies'

wbaeyiobd3gs, the determ ned Reporting 30 Pol isgmas20866b1007
the determned 1nspection-Policies. 6 WO 2007/026361
PCT/ 1 L2006/ 001007 According to a preferred enbodi nent
of the present invention, the systemfurther includes

the capabili,ty to . define the. 5 "zane ' .-
rranu%‘??%@d&ﬁl%pe 3t &, Pt gr?a]f?:éa#]l f/ﬁ%}?/bg%g%%a Ed of
SRl Wanes s £ PPht @ tdebinned z98e £ ot caf he SolEe

or by a conbination of these techniques. 10 According
iochodes preherredapativiilichy oftohe geséme the

dnvention, the, system fujther includes:ﬁldisp %% on, .
' f

S

iUhCan raﬁd?¥é%ﬁeﬁh ual |y defFidfeue5" +Xone
égateefS%tsrpy UsiNgt ek & tkinewn 1 gof t ware andgéeal saftasd
I Trage processing and graphical "editors. According to
aondi bhwa peef elred 120 entiddhgend of itrhedpr aseme from
i nyention, the s%steglfurther [ clud%s t he c%paghlitg
5N @Le LR ESCdOH 9O t RmsCOTRP 1A R CdsPRg © es

techniques.

According to another preferred
embodiment of the present invention, the
system further includes a display on
which an operator can manually define
“zones of dinterest” by 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

technigue of “zones of interest”.
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dedi cated techni ques - such as finding simlar
patterns that both color or 25 grayscale matches a
defined criteria or finding other simlar patterns

whabo7lasfy pattern or shape matches a defi nedrieosdmpk7
- for said automatic definition technique of "zones

of interest". 30 7 WO 2007/02636%&§CT/|I.2006/ 01007
Accofef §Q X 1dHdt her Bref err el @ffd8Lnent &Hreferred

sent | ti oA, t [ th
AT h ok B WESRR AR | A sl LA (B
d yow emasfa zohe of inicresie §r avhet heapaburtéty of
According to yet another preferred enbodi nent the

bnpseit IRdenti od i s PHepibREdddedher ei deRedBicm L

A fi_ne tuni of t reci pe’
FRERER ng'S AT a%s.  REcarh B SeS e £ O, s her
& graes ot aken fromthe produced wafer and enabl es
operator to manually 15 overwite paraneters or

deci sion that where taken by the system

automatically. According to yet another preferred
enbodt FEMTL BH Gr esER | MRht o%ni%rlcflfd: pr @ygé‘:ruerred

YR &5 h 88 SYSt @ gnabl 53 d 96 e i N A he DLV ALY f s
a pixel 1Tn a case :

provided wherein the system enables fine-
tuning of the recipe’s components Dby
inspecting - using off-inspection machine
- other images 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 preseﬁt 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

“Wyones of interest”.

BRIEF DESCRIPTION OF THE FIGURES

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

it is stressed that the particulars shown
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interest". 25 BRI EF DESCRI PTION OF THE FI GURES The
invention is herein described, by way of exanple

wohdoydsth reference to the acconpanying dreewng8e/001007
Wth specific reference nowto the drawings in

detail, 30 it is stressed _that the particulars shown
& 99 Jy7/028362 TPCTFIADBIe? o@ﬂ)g7 £ Afe BY g SEs ©f

X f: pu Ny ragi ' i
ST s e AR ER i I e R PR
enhp.o @ithe@ne Ppr esetit ed iwet he praese ot 5 pgroviedihd on
what is believed to be the nost, useful and readily
FRAdst ociNGes&F Bt i BAC 8RR RE Gr i pFBe apuse” of

| e 8RR Re i !
RESP UAn & 00T, L5 REIETRATSe Bt i SRt

hheeifiy@ntd anl | # gwde det aihddhan ¢ s dnedessaryt ol an
fundanental understanding of the invention, the
deScri b o % hReHL Wk ASt he gt ad RS CREG A appP et s

ST nE S Povart T54 iy Be emboted he Br adt SRR T A ¢ Re°
fd gereemp tFi guig 1 ihbhepdrat ep t heshaywof sadrticguaral
die into zones of interest.
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 in 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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20 Figure 2 illustrates a typical recipe' s conmponents
in ascription to a zone of interest. DESCRIPTION OF
THE PREFERED 25 EMBCDI MENTS The present invention is

woTRlhedsand a system for establishment of gEaafRebbo7
I nspection or a die, a site or a whole wafer. 9 WO
2007/ 026361 PCT/ 11. 2006/ 001007 According to the

present invention, a plurality of dies inmages froma
Producedo28hslql S BCagied Palde Al  hGsgeliBIRh 5 o
are used for cd%p03|ng a yﬁfcal die i nage and the

l her s lareyused f atiefd - imaegdsneftrwomngaofpirlieduced
recipe. The typical die image . is called "reference
W er| mhdge" .2 TAWh LR -r effcd Eifce UF o' 8% ZdREY DF
| nt.er est e detjped, fs ese,zo :
és?% I a.ra.S %éir egcoh]pdi fc%é{rﬁgsﬁ? gzlorLQ ofa [ E’fegpej?ta%olr féj'rlg

Dmeupeof agidi | @#hgonex Hbrof iatesestiseed for off-
detection-policy, a reporting-policy and an
Th&recti 6A-periteyniane defq fied. tihe det&@EiLdHE pol | BL e

b2efheBTon " Fhe PHEL oot ChER 98 VST 8 rBnce

die’s image”.

On the reference die’s image zones of
interest are defined, some of these zZones
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 1is 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 oOf
defect classes for reporting during
inspection of  lot of wafers. The
inspection-policy 1is 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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20 algorithm The reporting-policy is nade by
defining set of specific nanmes of defect classes for
reporting during inspection of lot of wafers. The
wosSeeeidsen-policy is a definition of the 25 pegfigdobédor007
of the system during inspection this policy is built

up fromset of pre- defined |lo rules, t hat U£%
IRP oLyt WRR €89 n ke §|§ |f‘? ch8& 980

£eti aiies pheazongs ahdetesestodanbe doe spusshor

PEE/ﬂLZG@GE@&J@@? zdsrnertlmg an_mimgleesrt pabty ofu sdaye
that is defined in another place operator {hat
weri hekrena of S Pritlevest ey aifngt Q/\%Ill kno®F sof PR 8

I | TR S a . ical |
00 S8V ThaY o TR hB RN 2 PR o EE
@heor i t hgre.£ 1 hdtt & usi ngaxdﬁdulz_at_yed tecBRi quesusing:
such as finding simlar patterns that both color aqr

de &t apsleare natdiEe rd BEM Ped khbdiia Grefindifdng
r Si bot h er r

C?rét %Sggégeflﬁg(éﬁexa%‘%%aé autorra %ﬁ %éril t?‘gﬁl@?&nng

HemHore: 15pMawtkhenkeci pehean bubbd:lup feolbhe or

grayscale matches a defined criteria 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 énd/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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whol e conponents: the reference die inmage, the zones
of interest or group of simlar zones, the detection
policy with 20 the algorithns' paraneters, the

WEBRYhicBE policy and the inspection policy.pctheobéokod7
up recipe can be fine-tuned by running it on the

églaeée@‘?ﬁt of &wsghtféﬁ hat "i@égﬁcq“i ﬁoeéﬂ.fm{%t&ecer

roduced waf er “and € operator C overwite

DardERtLE S dd/ Wi tdeci Biedhe idat avat ot akbre bydthering
system automatically. 30 The_principles and operation
ahd h&h aet©§ HhE ahE 15y9t heSEHEA hytd-the 11 WO
2007/ 026361 PCTI I L2006/ 001007 present invention nay

e PEREYe LUNIRLSLARY, MId) REI & REg S Ontfle i 1

and € "acconparying descri ption wto
ihel dsavtrBk el guhee lwalyl ustragdd t hergvay ol iesli tiimgo
a die into_zones of interest. Froma plurality of
Eeeyes of o i esi REQF R&IL fr orf BOBE odtice® L Waek 1tey ©of

15 650 0 86 mafeeto Tha e i uF R TEy Ar BEgiged
Wid fle 1dj f fer enypshagas dwecol arsger gragsephee 33WE -
of these elenen?s are circle shaped 11, sone are

dguareogtippste d2 orThiine 1% yhdpeali3.dTpe Zgnagef 10
Eggiﬁﬁegﬂlb%lurality of elements . with
different shapes and colors or grayscale.
Some of these elements are circle shaped
11, some are square shaped 12 or line
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 oi any

other parameter.

Figure 4B shows the typical die image
10a 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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defined manually - one by one - or by defining
typi cal zones and letting the systemto find simlar
zones, wherein the comon denonm nator can be

woeeeledzed ned 20 accordi ng t he shape, graysGRiTAL06/60IY07
ot her paraneter. Figure 4B shows the typical die inmage

10a wherein th foint t 14 25 _def i ned.
e 5 B ShARSSol Bhent P15 Sdeh LT RS o

{8¢ systemfinds another element 12b with the sane
predet erm ned paraneters - shape or grayscale. In the
sane way the line 30 shaped el enent 13a was defi ned
and the 12 WO 2007/025£Sl PCT/ 1 L2006/ 001007 , system
def i Fes9theCot he si nidt ad B EFAMES S 13b. 2Fi guFéy@lcal

LElUSHIat €S g Ly GRlen P o €CL RE’ Sa%%ﬂé??)zﬁg%%é inngloudeg

ascription to a “zone of 1 nterest.

solrs ecigpes fonteaek ktnd offtzene wécipeereshdbudes
Thi s sub-recipe includes at_ |least three main el enents
SUP HECLLPMS 10 BOIG cy eBBCha r Eddr i ngPfol i 8PN amat

P BREEL 9% PR 0, 0 HRCTHONLAUENGE, o
Hetesti ngHbhee nonenaned femeaels al-gord t ke payavdiens
policy 16, a reporting-policy 17 and an
inspection-policy 18. The detection-
policy 16 includes the algorithms 1l6a
that will be 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 includes logical =zrules that defines
the Dbehavior of the inspection system
e.g., incase of “a” do “b”.

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

and broad scope of the appended claims.

13



15 are defined. The reporting-policy 17 includes
asset of specific nanes 17a of defect classes and the
i nspection-policy 18 includes |ogical rules that
defines the behavior of the inspection system 20
e.g., incase of "a" do "b". Although the invention has
been described in conjunction with specific
enbodi ments thereof, it is evident that many
alternatives, nodifications and 25 variations will be
WHABR? PRATMED ke skilled in the art, accordingly, it
is intended to enbrace all such alternatives,
nodi fications and variations that fall within the
1.spidit m@0hadd Wrwad ssopeligfhine appemdégrc| digstingl3 recipe
VHAT IS CLAIMED IS: 1. A nethod for establishing a
maf%?m?ﬁ%?%?%‘recipe conprising: acquiring inmages of
a NIt 1 QigesifdB o Pr adugetheraier diedSitRgmata produced
| east part of "said 1 nages to conpose a
ref er @i#d€xi:mage to be used as testing reference of a
typi cal .di e inage; efining on sai.d reference:inmge
si nyl &40 ot rgﬁgﬁgab?%r%le ntE€o &mﬁﬁgspaF?er%O% ose @
a "zonefRfrencat-emagk" ;to des endiedi g tbesting reference of a

Det ection-Policy for each of said zone
typical die image;

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

e 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;

e 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 lot of wafers;

e determining the Inspection-policy defining behavior of
inspection system as a set of pre-defined 1logical
rules; and

e establishing 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.
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of interest or for a group of simlar zones of
interest and determning the algorithmthat wll be
used by each of said Detection-Policy; deternining
the paraneters of each of said Detection- Policy's
algorithnms; determ ning the Reporting-policy by
defining a set of specific nanmes of defect classes
that could be used during inspection of a specific

| ot _of wafers; et erm ni_ng the | nspection-poli. .
‘defFﬁ?nﬁ“ﬁgﬁﬁki%g 8$a1Wn§ped??%ﬁF§@sF%ﬁ?ageglgéEXSP of said

pre~dehieneds | ogitcalesdul @s; asfe asd@dishi my aanwabgérator,

testing recipe” by integrating of said testingb ) )

r ef BHERBRCBF2 ALY ypP¥al 2di 8efhBgESd saPat P URFF nedP¥ ondEpPorting

of 1BEeRESt 3Rl drfshergrnRed Dateddigr- Rol LCigspisAitdon of
paraneters of said determ ned Detection- "Policies'

al géheshAnteckaigueet er m ned Reporting- Policies and

said determ ned Inspection-Policies. 14 2. The nethod

of claiml1l, wherein said definition of said "zone of

.1 nt ehestiletlsodlone matamh | 2, byfantioger dieludes the usage of

automatically b dedi cated software, by inmporting

Gof o~ SOREN ARALIEE: Str GB90F bh CURBPnAtiHiFRing and
t hegeabBEhAL qUES: tSrs Theoetmathadf @eaiMiZiohur tBehnique of
i ncl udes the usage of well-known software and tools

f or "PRRGE PFotBSSFAYLand graphical editors for manua
definition technique of "zones of interest”. 4. The

met hod of claim 2, further includes the usage of
-dediTeat evetarebr ofthnelaat 2ar efusipgr dédicdadeg the usage of

tec%@hgggﬁed 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”.

The method of claim 2, further includes the usage of
importing a pre-defined geometrical figure as a zone of

interest from other sources.

A system for @establishing a wafer testing recipe
comprising:
e a camera for acquiring images of a number of dice from
a produced wafer; and
e a dedicated software that operative for:
o using at least part of said images and composes a

reference-image to be used as testing reference of a

typical die image;
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- such as finding simlar patterns that both col or or
grayscal e matches a defined criteria or finding other
simlar patterns that both pattern or shape matches a
defined exanple - for said automatic definition

technique of "zones of interest". 5. The nethod of

claim2, further includes the usage of inporting a
pre-defined geonetrical figure as a zone of interest
fromother sources. 6. A systemfor establishi ng a

vaf er @ eSefHyLlRBCi BB EGFr | IHGTE NS f giiigle and/or
acqui ri nﬂﬁﬂ)@@@%ﬂé’f e RS o8f odi g fpoM e PaOdUCEGone of
waf er; an a dedi cated software that operative for: o

usi ng atiheasestpart of said i mages and conposes a

ref .er enc%éﬁ@?rgfnir?g b%hléselg @éctt.f&ji—'ﬂglfcgf e?fggceeag’éh Aof said
typi cal dre I'mage;~ 150 def i ni ng on sali

r ef er enceentngé sinnglkesandiorforr epeptaly eofel €mentar gfones of

di tt " f. int t": o d i ning .
The Det ottt ohePl FB BEGULADY Sra SOAGUB [hat Will be

i nterestygeafvy aa@homp £fisinddeytizoneslaky;int erest
and determning the algorithmthat will be wused by ,
each o1 SEFETDERERY| o0l | BFT2BSHELEr mi A ng A ~©f said

par anet epsi f+ 85000 1 SR & o TRSEGLH@N- Pol i cy’ s
algorithnms; "o determ ning the Reporting-policy by

def i nimgdatsenindhgspéei fReO it gloldehecky cigddasng a set
that Cou% e%%ﬁéf%%%‘%ﬁﬁ@@ b@SQ%%ééH'Qiagsége%hgkccould be

| ot of wa :
used during inspection of a specific lot of wafers;

o 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.

The system of claim 6, further includes the capability to
define said “zone of interest” - manually by an operator,
automatically by a dedicated software, by importing
defined zone from other source or by a combination of

these techniques.

The system of claim 7, further includes a display on

which an operator can manually define “zones of interest”
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10

11.

12.

13.

o determ ning the Inspection-policy defining behavior

of inspection systemas a set of pre-defined | ogica
rules; and o creating a "wafer testing recipe" by
integrating of said testing reference of a typica

die image, said defined zones of interest, said

determ ned Detection-Policies, said paraneters of

said determ ned Detection-Policies' algorithns, said
det erm ned Reporting-Policies and said determn ned ,
| nsP¥ct MEANPo| M lds KPWiTheS QSRR of 2-F ai FPBLST urtfer 1mage
| nchrdess e CaRRRiLIgN A Aghing said "zone of
interest” - manually by an operator, automatically by
a dedi cated software, by inporting defined zone from

5. he S B AT PAFLRE: Cinel ORRE SRGI G ey e

on uwhi chiearicapedat crlozan timrsual tlyadef eme " z2omiegy of dedicated
interest’ 16 by using well-known software _and_too
fort?ﬁgﬁéqu%?oée§§¥ﬁbEﬁﬁd%b?gb%gcgﬂmééﬁfoﬁg%tﬁ?n?hg%at both
systembef ol gixmyécafl@r @ chieBC laudist il capiadddiid Yot Of inding
use dedicated algorithnms that are using dedi cat ed

t ecARNGLe§ 1M 3ZENPAELETRYI H'si RPHAr PRRESER neT t flagpe matches

both cRlFQhear WAysqal e mtghes gy fefi gedomtéi®ri@ePinition
finding other simlar patterns that both pattern or
shapechaighesof a" defieherf eigyiaest” -for said automatic
definition technique of "zones of interest”. 10. The
systemof claim?7, further includes the capability of
i.Mpohti sgsaepr efdeflamed 7gedmethecalintigdee bbeacapaeility of

importing a pre-defined geometrical figure as a zone of

interest from other source.

The method of claim 1, wherein said system enables fine-
tuning of said recipe’s components by inspecting - using
off-inspection machine - other images taken from said

produced wafer and enables operator to manually overwrite
parameters or decision that where taken by said system

automatically.

The method of c¢laim 1, wherein said system enables to
define the priority of a pixel in a case that said pixel

is belong to a number of “zones of interest”.
The method according to claim 1 comprising preparing the

recipe and copying the recipe to a plurality of wafer

inspection machines.
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interest fromother source. 11. The nethod of claim1,
wherein said systemenables fine- tuning of said
reci pe's conponents by inspecting - using
of f-i nspecti on machine - other inmges taken from said
produced waf er and enabl es operator to manual ly
overwite paraneters or decision that where taken by
said system automatically. 12. The nethod of claim1,
wherein said systemenables to _define the priority of &
g pfRel Ta-RPLase WA hi $i £P1M s1iBel GHEERST a Comprising
NUMBBEa0Eind 0N€81 QFal LI Etimadels ARGy r@t}?&gduced,wafer and
according to claim1 conprising preparing the recipe
andUebpyEHep tHee riswigss tiora fpngr &upEpdofh@afegeipe.
I nspection machines. 17 14. The nethod according to
claim 13 further conprising producing a plurality of _
15i mages fmerhed praducetingaf e acdaiot i Li zwhgreéhe | tlgesnethod
for fine.tuni t he. receipe. 15. The nethod accordin
Lo EPIPR T AT BT HT LI ot b P CRRipt T 2 Hetior i 7. 97oup
t heoDet egtiioarpolddyed oroeachngeodgpt ofansi Mdederd@idsg the
of interest and determining the _algorithmthat wll

be BSEATHYBaERGf "Eaild TRt BEEFORY PRRFRY OfwRdie nPetRetion-

def bl tépPn Qhesaid 2RRESGiniBIBRESE daSdUOMes of interest
automatically by a dedicated software. 16. The nethod

accHf dipRe t I e i 8L Mh éveien dedicasse epétwasnpe of
interest is manually defined and wherein at | east one
ot her zone of interest is automatically defined based
16on The methald yadedtdioty zone ofaimt @bestherkEin Tae least one
systen1ac§ord'n?%to claimé6

ereip.the systemis,
om0t S8 LBUR ephr oo RErBH fo b COp e ThEpe Least
t 0 ane other zone of interest is automatically defined based

on the manually defined zone of interest.

17. The system according to claim 6 wherein the system is
configured to prepare the recipe and copy the recipe to a

plurality of wafer inspection machines.

18. The system according to claim 17 wherein the gsystem is
configured to produce a plurality of images from a
produced wafer and utilizing the images for fine tuning

the recipe.

19. The system according to claim 6 wherein the system 1is
configured to determine the Detection-policy for each
group of similar zones of interest and determining the
algorithm that will be used by each of said Detection-
Policy; wherein the definition of said zones of interest

is done automatically by a dedicated software.
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plurality of wafer inspection machines. 18. The system

according to claim 17 wherein the systemis

configured to produce a plurality of inages froma

produced wafer and utilizing the images for fine

tuning the recipe. 19. The systemaccording to claim

6 wherein the systemis configured to determ ne the

Det ection-policy for each group of simlar zones of

interest and determning the algorithmthat wll be
20usetihby syatterof asaddd Deg ecbi ontaipp| L8y ;whi&is naf hdeast one

definition of said zones of_ interes b 0 -
autaﬂﬁ?iégflﬁn%frgs ed%%atéﬁh§g$9§a§8F£§§§28£K¥hghereln the
systoBptamcosdebgfiguetdi to l8efiee edn heabeashe opgher zone of
zone of interest is nanualh¥ﬁg_fine .an%‘whereig thg est
systBREFESEORTFEred teF dw t A%ASEDRETSE REr 196RESST

of interest based on the manually defined zone of
interest. 19
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