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‘The present invention relates to a defect 10 Technical Field inspection
system whi ch i nspects defects on a surface of, e.g., a sem conductor wafer

an LCD substrate or a print wiring board. Background Art In g i e
m ddl e of a sem conductor wafer manufacturing process, a prodam@Wﬂ mmwﬂum e
patterned resist provided through a filmfagrmng |ayer is fornmed on a

substrate consisting of silicon. 15 However, in a photolithographj"%PScess,
irregularities of a filmor attachnment of dusts existing on the resist

applied on the surface of the substrate gan ke @ cajise of occurrence of
defects such as a defective line width of a pattern or generation of 20 a

pin hole in the pattern after etching. Thus, in the substrate nmanufacturing
process before etching, an inspection of existence/ absence of defects is

usually carried out for all thepgphstratesecAsorushsarmet hod for inspecting
all the substrates, a 25 nethod by which an inspector visually observes the
surface of the substrate is often conducted. However, according to the

met hod of visually observing the 3 0 APB 200g 2 substrate by the

i nspector5in this manner, a differerEshnical Field

The present invention relates to a defect
inspection system which inspects defects on a surface
of, e.g., a semiconductor wafer, an LCD substrate or a
print wiring board.

10 Background Art

In general, in the middle of a semiconductor wafer
manufacturing process, a product having the patterned
resist provided through a film forming layer is formed
on a substrate consisting of silicon.

15 However, in a photolithography process,
irregularities of a film or attachment of dusts
existing on the resist applied on the surface of the
substrate can be a cause of occurrence of defects such
as a defective line width of a pattern or generation of

20 a pin hole in the pattern after etching.

Thus, in the substrate manufacturing process
before etching, an inspection of existence/absence of
defects is usually carried out for all the substrates.
As such a method for inspecting all the substrates, a

25 method by which an inspector visually observes the

surface of the substrate is often conducted. However,

according to the method of visually observing the
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in j'udgnent between inspectors or an influence of dust com ng out froma
‘body of the inspector can not be ignored. Therefore, in recentg yesprsppjhere
is 5 considered a defect inspection systemwhich can elimnate a difference
in judgnment between inspectors and at the sane tinme inspect defects of the
substrate fromthe outside of a clean room In such a defect inspection
system in order to 10 elimnate a differenge in judgnent by inspectors, a
reci pe for determ ning extraction or a degree of defects is created in
advance, and a surface defect is detected in accordance with this recipe.

In creation of i eplPey s SXAIBLE: o PNE AL Iy SLDSL Tl ek RedSean

i nspection lot i's 1nage nera, and the picked-up two-di nensi ona

i rage i s subj ect; il i Xt ract ti
9 | #ﬁi%&?dﬁEKE36E6Wé§§ I@hgéé@§§§yof 15 ach FDGekESPSET Y6t

defects such as unevenness or n i nspector determnes a

par ameter so t hato# 1%\?#“515’01{1”9%(’?@3% SN e 20s90EsRl bynCasEigd out by

confirmng a degree of extraction he defect and changing a val ue of the
paraneter for det@{didiing BxdFracsioON cOnebéensSydyrsnprhéiogithe value from
an operation portion. Further, the actual defects are classified by 25

regi sterimg def etdrss W t€d vi sdaf ¢yt cheskéagion opseeni wgitheaansi ng a

m croscope and the |ike. However, in creation of a conventional recipe, 3
0 APR 2004 3 pr atleissimgt oya wii £Hie e vad uen of udgpananieéeweéor idepechonsng
defect extraction conditions is varied in accordance with each of a
plurality of sulmidatestlmdsanelegire Dhspattadéfentofofl deéestbssrahen
reconfirmed in 5 the formof an inmage is repeated several tinmes in
accordance w t h foawh Shibstusede anfl e helparaneo®r is deternined so that the
qual ity judgnment can be optinally perfornmed. Therefore, the operation for
creating the recipe takesuah|atdefectobbbrecahdnloyesapar i8oRTARENESL her
substrates can be effected only in ternms of values. Accordingly, there is a
probl em tifat t hee Eonieate %fd%%ﬁeF%ﬁF%elﬁe&Bﬁém?FFeBMIépsaéﬁgﬁaﬁngaon t he

i nspectors. An object of thg resent invention.is to gravide a 15 defect
i nspection syst émeHPE Nt 2an %§§F$§nb?%a?§t5aFE&PBe°Fo KeF&Et Phg a defect

d te th I ith high liabiLity, D scl f 1 i (1
According to the T EcEnt L F nobREFon, EnarerTeoo08fon: Gea acderaaree 16Y
;”SpePt'0”.SySt?§%€88Pé¢Siﬁgé%&g?ggaggqﬂkEh”ghﬁﬁagécﬁpé.aCﬂH'Ek@gtéon

wo- di mensi onal 1hage of a subjec rch™rs a processrng targét n-a

manufact uri ng propess;s deleghe SXELACLLOGEIBANSEOL BXLEAEY! B2 datectnl rom
an i mage acquired by the T nage’ 2 ach|ang nmeans By a defect extraction

al gorithmdisi ng &, pf gdsber bAedopal §mehgheqdbyPhaytBacERaRs, f ahqdiapl ayi ng
an i mage of the defect of the subject 0 APR 2004 4 extracted by the

def ect extracti ngideadsuppewsrBigenadbHali ngageans tabjadiredt tbgilmhge
parameter in accordance with a defect extraction degree for the subject;
and qual ity judgbhgceeansgf othpudgiyngxtbechigyakebpeativbedetibpest shased on
a defect information extracted by the defect extracting nmeans. (2) In the
def ect inspecti omss§sbem desevehadssnofliipsthe dnalinspectdgi dgtreanselas: a
function of checking the defect information extracted by the defect 10
extracting nmeansawpahadefect sdathakeghet guediity judemest gidt Pénary to
determne a type of the defect; and a function of registering new defect
data in t#He def eePtématigngpyried out by confirming a degree of

extraction of the defect and changing a value of the
parameter for determining extraction conditions by
inputting the value from an operation portion.
Further, the actual defects are classified by

25 registering defects while visually checking or
observing them using a microscope and the like.

However, in creation of a conventional recipe,



(3) 'I'n the defect inspection systemdescribed in 15 (1), the paraneter

‘adj usting neans includes a slide switch which is displayed Ona%kaﬁﬁgﬁQ%Of
t he displaying neans and adjusts the paraneter, the slide switch a

i mge of the subject are sinultaneously displayed on the screen of the

di spl aying means. 20 (4) In the defect inspection systemdescribed in (1),
the defect extracting neans has a function:?f automatically setting a
paranmeter to judge a subject whose defect is known in advance. (5) In the
defect inspection systemdescribed in 25 (1), the quality judging neans

judges the quality of an inmage. of the subject. obtained by executing defect
extraction by tﬁg%ﬁgFgépgeggrg@ﬁFﬁganggﬁggbfoQlﬂfﬁﬁﬂ§b¥§ *APR 2004 5

par ame 1 Se b&ekg%mﬁaﬁ%ge%ﬁﬁe?%g%aﬁk%%&q%§F%*“lka?ﬂ“ghﬁ%ggé%%%%8f%on of

i nspection system déescribed ispl ay1 ng ans

di splaying a |ist..af J,gRqes1@h 2 phu é’%'t iﬁfe g%l%zrﬁalﬁ]bcif%f; sgzgsretgfatteeds 5 [Pc{ jhe

defect extracting nmeans by mnimzin i hspection

system descri be@ieig@e(eﬁ)@f d%&‘ﬂ rbe ;di-Splay '&%ﬂ&acnzssdit?%r@?'rnseﬁdefigger?&j in

t hunbnai | images obtained by mnimzing the inage ) fect
i nspecti o syst emedeschi Red ann 13 4/is %@%éﬁ%%dﬂéavé%élﬂgﬁmﬁﬁﬁ%Jg'Sp'ays

the thunbnail imge in accordance wth each | ot of a cassette storing

therein the subjeebrdadkel withe cdehecdstsRed, i emswHepHdasdddeddn (1),
t he di splaying neans di splays an i mage of a 15 subj ect determ ned to be

defective by theegaeahigd Wdgithe tMeaRS dud 1k arerighditerent ¥4 om an area
for displaying images of a plurality of inages extracted by the defect

extracting nmeansptii@) liyn pelre odefeeict iThepedidren st epdescirdhetbin 20 (1),
t he displaying neans displays a defect extracted by the defect extracting
means in such acreatrénd hbhedekedpeoverkdesps drotamfi magakdfe t hendubj ect . (11)
In the defect inspection systemdescribed in (1), the displaying neans
display31§ r esulcompstraisad Wwiiph other substrates can be effected only
in terms of values. Accordingly, there is a problem
that the contents of the recipe become irregular
depending on the inspectors.
An object of the present invention is to provide a
15 defect inspection system which can easily create a
recipe for extracting a defect and create the recipe
with high reliability.
Disclosure of Invention
(1) According to the present invention, there is
20 provided a defect inspection system comprising: image
acquiring means for acquiring a two-dimensional image
of a subject which is a processing target in a
manufacturing process; defect extracting means for
extracting a defect from an image acquired by the image
25 acquiring means by a defect extraction algorithm using

a predetermined parameter; displaying means for

displaying an image of the defect of the subject



25 the quality judgnent by the quality judging neans by using colors or
‘characters for each image. (12) In the defect inspection system described
in 3 p APR 2004 6 (1), the displaying means displays the dgijesprs 2004

di stingui shing them by using different colors in accordance with each type.
(13) In the defect inspection systemdescribed in 5 (1), the displaying
nmeans changes a col or of a defect extracted, by using a paraneter changed by
t he paraneter adjusting nmeans and displays it. (14) In the defect

i nspection systemdescribed in (1), the predeterm ned paraneter is prepared

in 10 accordance w th a e of defect, an inspection condition, or an

i nspecti on net hgd(\.yr(afi%)edlt %’R’t ﬁ%edéj%efec,etai r?é%&@tq%&?gsﬁaéﬁ’dé?crﬁnﬁet&ﬁ n (1),

t he paraneter adjustin ans. c set..a laower Limt v and. an upper
limt val ue for%tdﬁélsfé%ﬁr &%tnesr mi e dﬂ&rsgﬁt%rt,h% t?earc?ﬁeg%tr g)%t racti ng neans
extracting as a._.def i at.a i .t e:#gﬂﬁr ldJP . @2ong i mage
dat a exceedi ng ta(%goﬁ:o%\t/aﬁr f&%t% \?al&l%;e (1 CCIeére;at leot;llde ct i nfsorp?efzttl on system

described in 20631%%,e he dgf q]qltéllgy}{ ﬁg}d ¢, hag, @ Sfnctd e i

registering a d t designate I spl ayi ng neans. (717)” I n the defect

i nspectiop syst gmadasss ided Ha dubjedth®AsPlAyinGdmans has @dungt i on of
di splaying 25 an imagé of the subject based on a paraneter which has been

changed by the patanRiteld adj usld N fRANSextracting means.
(2) In the defect inspection system described in
(1), the quality judging means has: a function of
checking the defect information extracted by the defect

10 extracting means with defect data registered in a
defect dictionary to determine a type of the defect;
and a function of registering new defect data in the
defect dictionary.

(3) In the defect inspection system described in

15 (1), the parameter adjusting means includes a slide
switch which is displayed on a screen of the displaying
means and adjusts the parameter, the slide switch and
an image of the subject are simultaneously displayed on
the screen of the displaying means.

20 (4) In the defect inspection system described in
(1), the defect extracting means has a function of
automatically setting a parameter to judge a subject
whose defect is known in advance.

(5) In the defect inspection system described in

25 (1), the quality judging means judges the quality of an
image of the subject obtained by executing defect

extraction by the defect extracting means by using the



(18) In the defect inspection systemdescribed in 3 0 APR 203% é ®%$4 t he
'di spl ayi ng neans has a |ist box which displays types of defect ﬁ q any
one of types of defects displayed on this list box is designated, a defect
corresponding to the designated type is displayed. 5 (19) In the defect

i nspection systemdescribed in (1), the displaying neans redisplays an

i mge before a paraneter is changed by the paraneter adjusting neans if a
predeterm ned operation is carried out. (20) In the defect inspection
system described in 10 (1), the displaying neans changes a col or of frame

of an inmage of Gl determ d to be defective b the quality judging
i R dsef BestC% R ot- ﬁa%i% s %f%i "% a view

means and di spl ays 1 Brie cription

showi ng a schematic s% uct&ge%ﬁg &%%5% %ﬁ%é é@§g§g§¥g9e%y ten%gggﬁrdlng to

an enbodi ment of the r'esent invention; i eW's %xanple

f di spl | th
or csent 1 nvent o 00 1 &5 1 R rEw T A o1 Mg 5 Chr GLhOr I Y3 B Tor
def ect extractlgplgggpQng ity of n;
Gde 4 her dj et of o 4 @Jkpffétgée]feiw‘?@éécﬁ)

FIG 4 is a flowhart shomnng the operation procedur ect detection
by the dekect imspesd Qibf%'f_l:ts)éﬁit@rﬂcﬁﬁ% didih 4 w hes empodi fend, of , the

present invention: and FIG 5 is a view show ng ‘a display exanple on the
3 Q APR 2004 8 (7)  In the defect inspection system described in
(6), and the displaying means displays a list of
thumbnail images obtained by minimizing the images.
(8) In the defect inspection system described in
10 (7), and the displaying means displays the thumbnail
image in accordance with each lot of a cassette storing
therein the subject.
(9) In the defect inspection system described in
(1), the displaying means displays an image of a
15 subject determined to be defective by the quality
judging means in an area different from an area for
displaying images of a plurality of images extracted by
the defect extracting means.
(10) In the defect inspection system described in
20 (1), the displaying means displays a defect extracted
by the defect extracting means in such a manner the
defect overlaps on ah image of the subject.
(11) In the defect inspection system described in
(1), the displaying means displays a result obtained by
25 the quality judgment by the quality judging means by
using colors or characters for each image.

(12) In the defect inspection system described in



di splay section at the tine of defect judgnment according to the ﬁnmﬁﬂbﬁﬁnt
‘of the present invention. Best Mdde for Carrying Qut of the | nveft]

enbodi ment according to the present invention 5 will now be descri bed
hereinafter with reference to the acconpanying drawings. FIG 1 is a view
showi ng a schematic structure of a defect inspection systemaccording to

t he enbodi nent of the present invention. In.FIG 1, an illum nation 10
section 1 illumnates an illumnating Iight ray at a predeterm ned

i nci dence angle on a surface of a substrate 2 of a subject nmounted on a
stage (not shown,in t fl AL ensor. camera 3.as ijmging neans is
arranged at a pog%{zcﬁﬁ%r%ﬁ%ﬁéﬁY%ﬁ?cﬁ%%%%i%&Spﬁ%y%p%%%é%ef%cYﬁgby

iIlum nation Sec&i%iﬂ?%?%}ﬁ% %élﬁg‘)ﬁ&%ﬁﬁe@ i(:ﬁrﬁfgrgn{ r’@gfgr% gyrface of

the substrate 2 |inear nat e mnati on " section 1. An

i mage i nput sectéégbfbgﬁcgqmpgptégggck$§@_Iine sensor canera 3, and a
control section 6 is connected 20 to the 1 mage i nput section 4 through an

i mage storage section<53>A@niﬂngedéQécﬁaﬁhsgeetkbﬂeaﬁgtéﬁedégﬁﬁ§ﬁsdpﬁnthe
substrate 2 is fetched by the Iine sensor camera 3 Ile the stage is noved

in one direction(landidied 25 8} Lhe dnd ARG echSnddPUL t &S 4P Lhes i grge L nput
section 4. The inmage i nput section 4 generates a two-di nensional i1nmage of

the entire surfamecodictdie Spbsdind ea dyameBed APTZOD 19y CORNDESE | Age €86
i mge for each one line imuged by the |ine sensor canera 3. |Inmage data of

t he twodi mensi ored] ustaigey gesmratad byl 4hka ysmage. | nput section 4 is stored
in the i mge storage section 5 and supplied 5 to the control section 6. The
control section 6 has(b4defrecthexdefiectonnspettdon68¢stém daputribedtian 7,
a display section 8, a quality judgnent section 9, and a defect dictionary
10 are connect ed( W & ithh P e rornbeed i prr@netie 19 pedprte@ximaction
section 601 renoves an outer shape image inherent to the substrate, a

speci fi ¢ at t er RPGRERARFE (D | kYR Bxde Eres, det eknspechiens from all
the substrate inmages, stored in the image storage section 5 based on a

def ect extractidﬁgﬁfb%ﬁqq¢wﬁ§mﬁ¥mﬁnSPeCt1°n method.

(15) In the defect inspection system described in
(1), the parameter adjusting means can set a lower
limit value and an upper limit value for the
15 predetermined parameter, the defecﬁ extracting means
extracting as a defect image data which exceeds the
upper limit among image data exceeding the lower limit
value. |
(L6) In the defect inspection system described in
20 (1), the defect extracting means has a function of
registering a defect designated by the displaying
means.
(17) In the defect inspection system described in
(1), the displaying means has a function of displaying
25 an image of the subject based on a parameter which has
been changed by the parameter adjusting means.

(18) In the defect inspection system described in



15 a predeterm ned parameter. The paraneter can be changed from gyt gprlegy,
‘and a degree (sensitivity) of defect extraction is adjusted by changing the
parameter. In this case, the paranmeter consists of a coordinate (deviation)
of a defect required for 20 extracting various defects such as fl aws,
irregularities or dust on the surface of the substrate 2 or a pseudo
defect, a distribution value, and a characteristic value of, for exanple,
tint. The input section 7 has buttons or sliders which 25 are di splayed on
a display section 8 as will be described l|later. A paranmeter and others are
inputted fromthg,n sect g fect extraction . 3 0. APR 2004
10 section 601 bgl)dn%%pcglc%%?&ﬁ%%d%%%? gl?/asée%tlf%)snt SD%’fs"gkluaf/}% 8&???@%5
ki nds of images Inat egk by-the &p@t{plal§gc&gn ﬁt&% (](%Jfﬂ bl Yot udgnent
The ect 5" ext

section 9 checks defect information extracted by xtraction

section 601 withyidgfecfedata 08 eﬁilé@ bhe defect; -Q‘Eécﬁ’,nﬁ]ydépe o

determ ne types of defects and the |ike, and carries out e quality

judgment of a tajgete SIDSATRS o Thiee Aol Cin&h &4 1 OP3E Y1 1035891 S5y ar i ous
ki nds of defect data such as flaws or 10 irregularities in advance. If a

new defects is found, [19) sIrneghstesedcasinepedeigat sfdatanbdeacdipegt kan
fromthe control section 6. FIG 2 is a view show ng an i mage di spl ay

exanpl e on the dil9pl ayhesettismraBinduisinle toei$mpges dhsplmygd So@fFsee 08 the
screen of the display section 8, button switches or slide swtches
functioning as tderangier sextctoamdedriey dilspl pyeshe Aar updeist img tmyahsie
slide swwtch 7a and a lower limt value slide switch 7b are used when an

i nspect or adj ustisf & npdetéfmined abperantbR0ia taneied ioat. val ue of

t hreshol d val ues for defect extraction by changi ng paraneters for the

def ect extraction sect?®h Bolthqghdepachnenepschagnbeyptepadedcasbad in
paraneter, group in accordance with each type of defects, inspection

condi tion®, inspEdti g hRIsAY il DRt FRangon 2 cehhbyues, £ aame aof

parameter for a plurality of paranmeters groups may be changed by the input
section 7. Furt I‘i‘g} Mot © t‘?é 3 iR &Eetd e I REA chankR deBeatipR byoghal

quality judging means and displays it.
Brief Description of Drawings
FIG. 1 is a view showing a schematic structure of

15 a defect inspection system according to an embodiment
of the present invention;

FIG. 2 is a view showing an example of screen
display in a display section according to the
embodiment of the present invention;

20 FIG. 3 is a view for explaining a threshold value
for defect extraction according to the embodiment of
the present invention;

FIG. 4 is a flowchart showing the operation
procedure of defect detection by the defect inspection

25 system according to the embodiment of the present
invention; and

FIG. 5 is a view showing a display example on the



paranmeters for detection of overlap displacenment of inages on a | ower |ayer
‘filmand an upper layer filmobtained by imaging using a non-il| d$t ABR €804
m croscope or for neasurenment of a resist cut quantity in a 5 peripheral
portion of the substrate. Mreover, the input section 7 is not limted to
the one displayed on the display section 8 and it may be an external
operation portion provided with a touch pagfl or input switches. 10 In the
def ect inspection system as above-described structure, a recipe for
determ ning a defect extraction degree which becones a reference of the
qual ity judgnen%iis createg‘firs%. At first, the substrate 2 is selected in
% of b -

units of a reci pe PAégectr i fhg F3TEasdeed eGhott UsBERG n t he
figure). A plurall substrat es ose defects have been al ready known
and a pIuralityggfgﬁggggeggc%%§ee? b l@ﬁ?&scgféiﬁnaﬁﬁﬁﬁfq A YR e pe

i nspection |ot. Wen Mt rate i.n,this, recipe.nspection 20 lot is
i mged by the line se%gegst{ caneraj%f, Cfanﬂernypjirﬁzodﬂ:p qq?rrfdéei Helet@ ed as a

t wo- di nensi onal i nage.b | e_i t..section,4. |l nmage data of this

t wodi nensi onal inage%Fs%g%%gg_%?% Fﬁ?ﬁ#%ﬁ; é%%&gﬁégﬁﬁz|Qﬁy%?%ﬁﬂF%ﬂbplied
to the defect eyhinachienpeeakisenR 2468l Qfi Lhe Gonknel S8elion 6. I n this
case, a paraneter capable of sorting a plurality of substrates With Vari ous
defects which haveokganyiagoarhzg¢dqgand a 3 0 APR 2004 12 plurality of
non-def ective substrates wth defeCts which are not determned as NG is

automatical ly set inrue defiech &ilenaghionlnyeG! iseh ikl i and defeete of
extraction is executed by the defect extraction 5 algorithmusing this

paraneter. |n thisdeffenneinsgetedbnexysaeti ardordiaks ited tol h¥odkikrithe
substrate in accordance with respective | ots of each cassette or each

sl ot - sel ect ed solfsthat prbgeusi ngvehe idef. ectinextrGactli, omnaligqrirtitatciand its
10 result is displayed on the display section 8 as a thunbnail imge as
will be dB@scribedctavarl ElGuminshewsaa diliprayaexanplld ot thae ditspl ay
section 8 at the tine of defect extraction nentioned above. Substrate

i mages 81 of alRredetsupinedt ésctdaneelbndileplayed sorfacearda a8a on t he

| eft side of screen on the display section 8 in the order of slots or ID
codes, or in th8YPahdBRFoFdeE AnStRaegsr mpyatesn@nher istemeal (nditr sdtawms.
Def ecti ve substratﬁhin?ges 8% re iitered as defective _products in advance
are 20 di spl ayetd™on"&ntaPBE®8b oft tHBSr PERECE| FEMEE 3t Ke 2ScAEEI NG t he

tical directj Furth It of .th lity judgnent by the set
paraneter, a chirabfer > OkFAPABFe8Enti RESATHOR deFecEivaop GHTEroPrING

represenibng a gebeckhveo2enBr oy GhihiedhiPlaredogn 193G Subgtrate imge 81

line sensor camera 3 images a surface of the substrate
2 linearly illuminated by the illumination section 1.
An image input section 4 is connected to the line
sensor camera 3, and a control section 6 is connected

20 to the image input section 4 through an image storage
section 5.

An image for each one line of the surface of the

substrate 2 is fetched by the line sensor camera 3
while the stage is moved in one direction, and the

25 fetched image is inputted to the image input section 4.
The image input section 4 generates a two-dimensional

image of the entire surface of the substrate 2 by



area 8a, and the character "NG' representing a defective product QSAP%J 5
‘di spl ayed on each defective 3 0 APR 2004 13 substrate inmage 8f3 hown o
the area 8b. Actual defect information may be displayed on each defective
substrate inmage 82 on the area 8b. In this state, by using a nouse (not
shown in the 5 figure), an inspector sets a pointer 80 at a predeterm ned
position of the thunbnail image on the disp&ay section 8 and performthe
right- or left-click operation of the nousel As a result, the thunbnai
imge on the area 8a or the area 8b can be enlarged or 10 mnimzed to be

di spl ayed. Furthernore,, when the inspector sets the pointer 80 on %E%

.o h
specific substrat@i5age BEHT @Tiﬂfgt% t?ﬂfﬁbrﬂsﬁq St emase &r'¥a 8a or
the area 8b by usi e us d doubl e-clicks th use, only the imge
specified by t heulslpr{(;eign%gehrs%% Ccagrhea&%s %‘e ﬁ%apqeaycgat}aonognte@%c weoen.

Inerdental ly, algapgh 46 sulsleale mass, & e, displavedon 4he aspe o2

since 25 substrates are ge one ‘casse

remai ni ng nine substrate ddmges: il Gy desal 8 Qi%ﬁé‘%?’%dﬁzl%dzo%@ﬂfi& se,

the nine substrate i mages 81 which are not s can spl ayed

by scrolligng the-@argdk 8aunSidi |ddiod e defective substrate i nmages 82
whi ch are not shown in FIG 2 can be displayed by scrolling the area 8b. 25

Next, the inspector agjdisésnerParsd®tesnfornsdet erad pihg def eete gxfraction
conditions by using the input section 7 while watching each substrate inmage

81 3 D APR 20Qg:dli ¢h sqU iy edirasi pdthwenai dn i MRGE. di $p 1Y Ss&@sion the

i nspector uses the nouse to carry out the sliding operation of the slide
swi tches 7a and &/ byul siplaypdaguedthessariean DN 4k Ji dpt eyt seicdd ohBry
Consequently, for 5 exanple, as a paraneter, a threshold value for an upper
limt value a and ateowsrnindatad wal e thefcdierdr i sgttess 6 or Thef ect
extraction such as shown in FIG 3 is adjusted. Here, it is assuned that,
as to thdGlaut oneigfrdt yextagaremearticn | 6Qheraubsts adresowrer Ihdpee from
defects, the character "OK" is displayed on all the substrate screens on
the thunbnail scre&Ff amtheiRNG nspdchrorsulpreredie pex fapeml Bidf usa HesHn f or

| owering the upper limt value a. As a result, the defect extraction
section 601 image or the like, and extracts defective parts from

all the substrate images stored in the image storage
section 5 based on a defect extraction algorithm using
15 a predetermined parameter. The parameter can be
changed from outside, and a degree (sensitivity) of
defect extraction is adjusted by changing the
parameter. In this case, the parameter consists of a
coordinate (deviation) of a defect required for
20 extracting various defects such as flaws,
irregularities or dust on the surface of the substrate
2 or a pseudo defect, a distribution value, and a
characteristic value of, for example, tint.
The input section 7 has buttons or sliders which
25 are displayed on a display section 8 as will be
described later. A parameter and others are inputted

from the input section 7 to the defect extraction



15 new y executes the defect extraction for pixel data of all the 04
. . . : 30 APR 20
substrates 2 stored in the inage storage section ,5 by the defect
extraction algorithmusing the newy set paraneter, thereby updating the

t hunbnai | image. This thunbnail image is updated each tine the 20 paraneter
is changed. In this case, specifically, it is assuned that there is the
possibility of existence of a defect in th§ pi xel data of the substrate 2
exceeding the lower Iimt value b shown in EIG. 3. Anpong the pixel data of
the substrate 2 exceeding the 25 lower Ilimt value b, data exceeding the
upper limt val LS racted as a defect. _That, .is, reducti.on and
speedup of the %Fgégnegpﬁaiyigﬁ OFEEESEORg ard® % P LRPR SR 1 &chi eved
because the defgc racti i.S t,eff ed for, the pixel data of the
substrate 2 not 8%% gé&ﬁat%‘trggulsofggqsi r%ffci\%na%ﬁes lSi.e iy d&yectt%eextracti on

degree is increaggd BY 3LeueL the upper ulai%gtélcﬁ%d?g“eg{t the paraneter in

this manner, information notifying that een extracted is

di spl ayed on th@h§éh§tHQE%CE”EQ?OQ%aEQdWhEQQéE%ﬁxfﬂQﬁﬂQﬁﬁg dd¥cd ndi cative

of a non-defective product has been displ aye e ‘area 8a, and the 10

qual ity jedgnentxtgaeenductedtiion the GarHesRIRANGSUPIHALL) 117Rge S1.
Then, the character "NG' indicative of a defective product is displayed on
pl ace of the chaedeter d16K1iohapfesentiondiet taindefiegidy & MRt s land | G

2, the substrate inage 81 to which a 15 synbol A is given shows that state.
In this case, stheelthe,cahar cafrrdels an® pordt i@n 18kl ofuddmersubst rate i mage
81 whi ch has been determ ned as a defective product is changed, the

def ecti ve subst tatrgetasubstirattied aTha glefrees. dirctikirmst dtte,st2rashen the

i nspector specifies a plurality of substrate inmages 81 determ ned as

def ective produtesibyst kéndisagi&derfegtogertat isoichofast M awsuser or by using
the pointer 80, these substrate imges 81 can be altogether noved to the
area 8b tB be régrsguladissegefiaceidvane® subdt matres dEfett tie fimind,al |y
set paraneter is changed to performthe defect extraction of the

nondef ecti ve sub&t t&t &SALSHORRAC R Sa Ngef def amds deda & @ tdi reF iPrnARRPD0 16
be found. If a ggfect such that the substrate can not be put on the
production |ine88 S°ROAC4eFECEIPE Broduct is found, that substrate can be

regi stered as a defective.substrate. On the contrar it ossible 5 to
cancel registration gft‘rGt'hg dé&f Ect'itve ShHRHNE &1 rférij%d%éjﬁﬁslcaﬁy cea’ﬁa‘@eput on
t he production Lin S ef I roduct. .qn, t ar.ea 8b hy t.he

detail ed | udgme!rjl'%1 E?gt ﬁgsp(rilg eg{%%trt.l\éﬁn%t'hi sléuétassléj,e [{%‘ee SUBSES & leS]-Dd‘eatyer m ned

e oot o Al bAt enReLALEerl BRI LS PUAIRS d 2 dldRleyec 25 2

non- def ective substrate. Incident _al , V\,hen e-’ins or Uses € nobuse to
set the pointers§@teneanoradhgpat 's%i%%%re'sn@hn@%titoq{]]r@(&nﬁﬂ?EGi \en of the

di splay section 8 shown in FIG 2 and performthe click operation, the

parameter is 15saytesat cakkydseblbged.pr asetuprRiig il & desdldriddhe
defect extraction can be again effected for each substrate i mage 81 which

has been subj ectedtth Uheanandefletiirve ipriadwetl/udefsactdes eswartathicto jardgment
which will be described |ater. A value of this paranmeter is
used when an inspector adjusts an upper limit value and
20 a lower limit value of threshold vaiues for defect
extraction by changing parameters for the defect
extraction section 60l. The parameters may be prepared
as a parameter group in accordance with each type of
defects, inspection conditions, inspection methods, and
25 extraction techniques, and a parameter for a plurality

of parameters groups may be changed by the input

section 7. Furthermore, the input section 7 may change



20 reflected on positions of the slide switches 7a and 7b. Moreover, when
‘the inspector uses the nouse to set the pointer 80 to a "return" button 8c
on the screen of the display section 8 shown in FIG 2 and effegq tAR® 2004 ck
operation, each substrate inage 81 obtained by the 25 paraneter before
change can be redi splayed. By this operation, the inage obtained by the
previous paranmeter can be redisplayed by the single click operation and 3
0 APR 200 17 the inmage obtained by the | ast "but one paraneter can be
redi spl ayed by the double click operation. That is, the inmage is
redi spl ayed al o anet er e history i.n_acgcordance w.th nunber
of tinmes of 5 crgﬁggtl?lgj%&%%ris%rr éjseaﬁ%{%&q"t%le Olsf;sop%crtl&p cailﬁpgeatce e Oa‘f]l opti mum
par anmeter by co rJ he i f i t.he t L.t he
counterpart bef %g‘g%gr?g} %g l{gﬁ%%pgraéﬁ%:t (e%}a@rg'ﬁggjea é’?p?}re?ljg%laﬁ;eerg%%ﬂr

manner, the inspestanet) MPenaasd e isld de @%&Cﬂ%&%@é&d niit&ﬁﬁcgéwge

the paraneter and checks a degree that a defect part appears in

substrate i mages Sk ifeastitordiplory o QL ilde Area il Qe Ao ent of
shift to defect products while adjusting the upper Timt value a and the

lower 15 Isimt yairieHerefl ditre g1oltthev & i it & .he MigfRGle extoction. In
this case, a part extracted as a defective portion by changing the

paraneter in thenpmgedcidirspl dgechod hnitte Ot heidie chianged,ed¥n
exanple, the color of the defective portion is changed 20 into an orange
color if the deftéet idisiant isectiion BGr eased OMmayt Hes athangedridlt o a gray
color if it is decreased. In addition, the color of the franme portion 811
of the substrat ®peradd Bl pehuserdefrectiidesl partth en tisidgreessle b meynhes
changed. Additionally, if color 25 coding is carried out in accordance wth
each type of defs@ditshesne density of the defect display color may be
changed in accordance with the paraneter change 3 0 AP R 200g 18 history.
After théde operationd! ShferfefReti ndpmaarigerditan tdre ald ek dpeenihemh
with the pointer 80 being set at, an "end” button 8d on the screen of the

di splay 5 secti T8GR ign 381cEPe2 §9r ded gatidngrerd sitfisffmegraction

degree which becomes a reference of the quality
judgment is created first. At first, the substrate 2
is selected in units of a recipe inspection lot in a

15 cassette (not shown in the figure). A plurality of
substrates whose defects have been already known and a
plurality of non-defective substrates are included in
the recipe inspection lot.

When each substrate 2 in this recipe inspection

20 lot is imaged by the line sensor camera 3, the picked-
up image is generated as a two-dimensional image by the
image input section 4. Image data of this two-
dimensional image is stored in the image storage
section 5 and supplied to the defect extraction section

25 601 of the control section 6. In this case, a
parameter capable of sorting a plurality of substrates

with various defects which have been recognized and a



t he ‘defect extraction seens to be obtained, that paraneter is determ ned as
‘a paraneter in the defect extraction section 60l for each substrase APR 2004
units of the initially selected recipe inspection |lot. Further, 10 the
defective substrate screen 82 finally determi ned as a defective product by
the inspector with this paraneter is registered. Incidentally, when the
i nspector sets the pointer 80 at a "displax@non-display" button 8e on the
screen 15 of the display section 8 shown in“"FIG 2 to carry out the click
operation, OV OFF (display/non-display) of display of the defective portion
can be sw tched. ,Furthernore, in e .af non-display by which the defective
portion is not 8#5@%%£§¥‘%§f5ﬁ5ﬁ§'%ﬁﬁhy%rﬁ¥éﬁf4§£§%¢ﬁﬁtﬁﬁ 445 5Sage on
the screen, the j ector can easily. see th ctual state of. .the substrate.
Thereafter, as gih%%fga%rtonéj sélrel%eesrlng%netqﬁea SoE“é’? a5 G s GHed asoegﬂleﬁn by
deter i ni ng the cpar aymRLer id)dhe defeal RUJAGION Seetiq 01 for each 25
t

substrate 2 in units of other inspection lots, edch recipe can be created.

Subsequent |y, akb@ha¢it8dld Ng e A iesHd Retec3 &@Pa%ﬂ%#fl 19 reci pe,

the defect detection is executed for the substrate which Is an actual

i nspecti 0B tar gafl gotiGhndt uiss Ry fdraWChardaxshQui ng an operation procedure of
the defect detection by the defect 5 inspection system In step 401, the

defect extraction secti athi@0hindhe Lodolesaeddomng {4 relirseled st a
reci pe according to the inspection |ot as an inspection target anong a

plurality of reciopealgentiatethsasdmntironetahimtse Thah ddspdean A02, the
surface of 10 each substrate 2 of the inspection ot is imaged by the |ine
sensor canera 3)oasd ofhesuihc kedrar iemage dashgereratied s al tsMb i rensi onal
i mge by the inmage input section 4. The pi xel data of the two-di nensional

i mages is store®vi mstihg ithegaeftemrtagetsecttiiom & laut ihmsuppld edg o t he
defect extraction section 601. Subsequently, in step 403, the defect
extracti A sect ir68Ud¢1 isx ddprds wetse afeftdrt ddbanlact ismttoforedcrsubstrate 2
by using the parameter according to the selected recipe. Thereafter, in
step 404, the céhtFenaid d&adcorse vdildplosy dagarivagheaffereach substrate 2
and a result of defect_ extraction by the defect extraction section 601 as

the thunbnail inmage dFGhe S BR FLIHS Wi SRR SN i G glisplay

section 8 at the time of defect extraction mentioned
above. Substrate images 81 of all the substrates 2 are

15 displayed on an area 8a on the left side of screen on
the display section 8 in the order of slots or ID
codes, or in the random order in the vertical and
horizontal directions. Defective substrate images 82
registered as defective products in advance are

20 displayed on an area 8b on the right side of the screen
in the vertical direction.

Further, as a result of the quality judgment by
the set parameter, a character "OK" representing a non-
defective product or "NG" representing a defective

25 product is displayed on each substrate image 81 on the
area 8a, and the character "NG" representing a

defective product is also displayed on each defective



In this case, as simlar to FIG 2, the substrate 25 images 81 of all the
'substrates 2 of the inspection lot are aligned and displayed on 3 BeAPR é¥48a
of the display section 8 in the order of the slots or ID codes or in 30
APR 200 20 the random order in the vertical and horizontal directions. At
this time, the substrate inmage 81 of the substrate 2 from which a defect
has been extracted is displayed on such a n%ﬂner that a defective portion 5
i s superinposed on the substrate i mage 81. the other hand, as simlar to
FIG 2, each defective substrate image 82 from which a defect has been

extracted durin i of th bave-described reci pe or_the previous
i )rispecti on ;nitl \%ﬂ]ﬁﬁéatggblg%angelggfesﬁ%%%r%rﬂ tlzfée aaﬁ%“?ia i veA%?%%gc‘ggiE%gt

[ d d di spl - 8b. t he, di spl ion,8 in th
Verthcal “direct o DAL AR e b e He08a Thereon. 11
this state, Me@gmﬂmgﬁ%ﬁ%%sﬁ %{Dﬁegaté:‘osa the pointer 80 on 15

either the substrate 1 mg 2 di splayed on the area 8a or the area 8b

and carry out the cligk 9peration., oggl,yugﬂ%p; nRges&ap, be %HJJ\%QEQ and

di spl ayed as one-inmage display. Then,” in step 405, the Inspector sees the
di splay 2G sectigifand drdidgespanedhesettdey def ecte £X44 acti on performance

is sufficient. If 1t is not sufficient, the paranmeter for the defect

extraction sect ipyedile drsi redtngad 4 fostEP 405, t b 51 CasLge L {RSPect or
changes the paraneter by operating the slide switches 25 7a and 7b

di spl ayed on thelisgrlesn sfctien df sldypeetd i 1B asi glescrébele pboyeiciAs a
result, in step 403, the defect extraction section 601 agai n executes 30
APR 200g 21 the adsfredtiextadtiieomaiseachsubsteaier 2 tye t tieusihaaged
paranmeter. Then, the processing of the step 404 and the subsequent steps is
performed. In thimagsasm the iarekeda at eeheo awzorib arah newagel 4 hgedont ent s
5 of the changed recipe. If it is determ ned that the defect extraction
performaide i s Suiffinizad tinm ba apl imvahe dRirthejneigremnhés taeried out
by inputting a predeterm ned direction fromthe input section 7 by the

i nspector in 10 S{SHSHAPE 39+ Hike @A teefEton nt osped i bic o3uleschate
substrate 2 is S'l{r%%lcei[ eegnfrorgghhe defect extraction section 601 to the

qual i ty judgnent i%on &F SPh HE I FHBEP g ntEess xR edEeH Bhe

qual ity judgnent_sectian 9i he qual.ity judgnent section 9 checks the 15
def ect i nf or mat ioornecvq\'n‘et i 1%e 8&?’6‘&“&&% t]stieor W THE PRI At EEFINERS 10

and determ nes e i.ke of defect  extracted by the, defect
extraction sect ?no%luy%dléd}gt}}r []C%lee!r ,ﬁﬁée qs?}baﬁcl:lt%?%ﬁ%%eﬂ?e s%%%l%/%%r QB?U%%%S
whether qach sulsd rats, 15 a0 Je JHY ddLddie next 20 production line, namely,

upon the quality (non
Incidentally, although 16 substrate images 81 are

displayed on the area 8a in FIG. 2, since 25 substrates
are generally loaded in one cassette, the remaining
nine substrate images 81 can be also displayed. 1In

20 this case, the nine substrate images 81 which are not
shown in FIG. 2 can be displayed by scrolling the area
Ba. Similarly, the defective substrate images 82 which
are not shown in FIG. 2 can be displayed by scrolling
the area 8b.

25 Next, the inspector adjusts a parameter for
determining defect extraction conditions by using the

input section 7 while watching each substrate image 81



defective product/defective product) of each substrate 2 based on the
judgnent result. The defect judgnent and the quality judgnent MaYq Beapr 2004
carried out by watching the | ater-described screen of the display Secti 8% 8
by 25 the inspector. FIG 5 is a view showi ng a display exanple of on the
di splay section 8 at the tine of above-described 3 0 APR 200 22 defect
judgrment. The defective portions 1la, |lb and 11c are superinposed on the

i mge of the substrate 2 and di splayed on the area 8f which is provided at
the substantially central portion of the screen. In the 5 | ower |eft
portion of the ay. (I i spl 14 s on i t ypes. (defect names)
and assurance (gill%?)rl%tyueﬂsg% \%gltﬁélg%(n%lsjt Zlkncaég%)' of ﬁgﬂdsef%cstes’ gCEmt he def ect

J udgrent T efer encRl ol dNe SRS Ik diefieeidie PfLd Qi Thag ip and 1ic

are witten. Inmages of the. 10 respective detects regi stere n the

def ect di cti onaiyekl i @l gned andidisplayed on the angay8g o ddhed i ght

side of the screen in the vertical direction. Imges of other defects 13
(not shown in FltGe Bcream ke dirgpl dy sdaldd g t ey R de:1 yTheedhd
respective defective portions 1la, 11b and 11c may be di splayed and

di stingui shed byxawiple,didfs er @uira@itens, i @oeyARC e aldd fypesm fpddie
defects. Alength, a radius, a contrast, an orientation, circularity, a

wi dth, a positidrimdnd vetlher o mayd ke 1dbweid dyied torvdlhe 20 dfi sthel2 as
characteristic quantities of various defects as well as a distance
(distribution vanightress Hior chsimctt et mespecirorswdn assestdwn nbusKIG.0 set
the pointer 80 at a predeterm ned position on the screen of the display
section 8 and pér figr mdivesteld.ck s eopertatiioorg s sumadehyhatyi msvitzi ngheor
enlarging the entire image on the area 8f. In addition, when the inspector
uses the nouse t&toERtlsaldei medr Brametay, oid dtha FabsFaresPRIZD04 23
defective portions 1la, 11b and 11c or an arbitrary defect name in the |ist
12 and cafry outf f&fe G Kefs&Gtai dhe &W@@@&bﬁﬁ%b itSy L ¥l sesrch ef ect
13 is displ ayedagg_fthe area 8g. Additionally, when the 5 inspector selects
anot her type’ of &e oei"gjp? OIF Le vt hfh IR beemee el st i ng

of a drop-down Itihst .box on th screen of the displ a%/ sectiﬁon %t t he

di spl ayed def ect™ on *HESEL g:ﬁ‘qrse cyhéjr’?gre‘{f’lfnbs £ ET P Indi Hy 1 919
defect. That is,th%a def ect;40 .son esaoondi ng to each type of defect

di spl ayed on t he def &t t ype change box 8i is previously registered in the

defect dictionary 10.Adswber}:é;mh,j’nsc_q§é:t%§éi§§ 9 aeét%}yé%?%nﬁ ect,

each defect corresponding to that type o IS rea he 15 def ect

dictionany 10 anc.displayed on dite RSk Iy e ithe ispedor

clicks a predeterm ned defect 13 on the area 8g, the entire I mge of the
substrate 2 on willchHdhaturdaiealed 9 gaitefad eicth ithdi sy ettoAga result, it

is possible to recognize a 20 position or a direction of the defect on the
entire substrateection 5 by the defect extraction algorithm using the
newly set parameter, thereby updating the thumbnail
image. This thumbnail image is updated each time the
20 parameter is changed. In this case, specifically, it
is assumed that there is the possibility of existence
of a defect in the pixel data of the substrate 2
exceeding the lower limit value b shown in FIG. 3.
Among the pixel data of the substrate 2 exceeding the
25 lower limit value b, data exceeding the upper limit

value a is extracted as a defect. That is, reduction

and speedup of the defect extraction processing are



Subsequently, in step 408, the defect extraction section 601 judges whet her
‘there is defect information which should be newly registered in B8igeARR20MBt
25 dictionary 10 anong the defect information of each substrate 2. Here, if
there is the defect information to be newy registered, the defect
extraction section 3 0 APR 2004 24 601 registers it in the defect
dictionary 10 in step 409. The defect regia%ration may be carried out from
the input section 7 by watching the screen of the display section 8 by the
inspector. In this case, for 5 exanple, the inspector uses the nouse to set

the pointer 80 at. an ne, whi ch _shou be ne regi stered, of_the

def ective porti %ﬁgﬁﬁlgg %flgaélr‘?& ].t%c? c#e&pﬁcgyeed( ‘itrfgorhr]esa T i REeS and
performthe cli oper.ati. i rder. tQ sel ect, a . desired portiaon. 10
Further, the ing:ééfctE gre %Il?{%%s%g%adg)ffectt%er esgulebssttrraattleoflj' Bu tnb%r%jt%% e
result, informtiQrof ;the sghegt ed defective portion is newy registered
fromthe defect extféc#%bn 3%&?%6%'601 to the defect dictionary 10.

Regi stration in the defsCty dicdanaly L0+ S, enahl gk bys %gpé%lgdgﬁg whi ch

shoul d be newly regi stered anong the defective portions lic to
the area 8g by tb&edr age&ugher anefiat N ud W RETdTR B anfe dd MM & i dry; OF
defects may be tenporarily registered by the drag drop operation in
advance, and thewynmey ,bengolreetiioreins A yieg) sdreited e rddckidy B, " def ect
regi stration" button 8 when the defects to be registered are finally

det erm ned. Theegafrhetedby sr epeatiedied eteaiid nibstSeidesimigd el in
above-descri bed operations while replacing the 25 inspection | ot as an

i nspecti on tar gehichhehdeb@atr aictspectoron iofd itde: isty faCex aforeatdr stibista at e

i s conducted, and new defects are registered. 3 0 APR 2004 25 According
to this enbodi meroduchie hagr baea idimpds yafd ampltiraldtea dfa subst ridtes 2 are
di spl ayed on the sane screen of the display section 8 in units of the

i nspecti 8 ~. ot JuUPA ifthi usgaeat tise qeadimdtest ffayr tthve ® efsEranaiig acti on
section 60l is chan%ed by the upper limt value slide switch 7a and the
lower linit val GEPSEF@ESSHESR P -of THed i if\r Fetasiey,"Mnd t he upper
limt val ue and.tgg lower limt value of the threshold value for defect
extraction, i.elNdREtddFeOf PodSEESIdVCP IO idd 1 SRIAYRS By RAAGRL ed.

The opti nmum envi ronnent . for def egt traction is set whil isually
confirmng a deﬁrfegg%f CRagBr&Et 3 Iﬁ%rrteip&r‘?s\ﬂﬂtéﬁlgap?p&ﬁ%"%get%%rface

i mge of each s e 2-hy e i,nspectar .based on this adjustment. As a
15 result, the #3@?&§EforI§nggf gXt&iﬁﬂ%ﬂ?%ﬁﬂ#ﬁﬁakﬁﬂﬁq r%%uéﬁ?%&t% hi gh
reliabilhty. Insadditian,sb ig%%p%rkggggﬁg¥pgﬁgﬂpter inputted fromthe

i 0 ect’s such as fl aws,

i nput section 7 in accordance wth types e
irregularities, dust andathelse,2Qthe hghlypascwate delect,extiggetion

envi ronnment can be set. Further, since defective portion Is di%p ayed so as

to be superinpoged of the sublkacatidmaardd dihersilstHAl el S aethan the
di splay section 8, a position of the defective portion on the surface of

the 25 substr at as?acalke feetdeeupaioeiu-tgrias Rethndad t hetdietedtier@abnor mal ity
in the process can be specified based on a result of the quality judgnent
of substrate can be found at a glance. 1In this state,
20 when the inspector specifies a plurality of substrate
images 81 determined as defective products by the 'drag
& drop operation of the mouse or by using the pointer
80, these substrate images 81 can be altogether moved
to the area 8b to be registered as defective
25 substrates. Then, the initially set parameter is

'changed to perform the defect extraction of the non-

defective substrate from which a defect was not able to



3 0 APR 200g 26 the substrate 2 as a inspection subject, and it is possible
'to make judgnent upon whet her the substrate 2 should be shifted t 3 @ HERn &N}
process or returned to the previous process. 5 The present invention is not
limted to the above described enbodi nent and can be nodified within the
scope of the invention. Industrial Applicability According to the present

i nvention, the operation 10 for creating t?g reci pe for defect extraction
can be readily carried out, and it is possible to provide the defect

i nspection system capable of creating the recipe with high reliability. 3

0 APR 2000 27 Col Aolall.S e 4 delcl. LISREGLLON SYSLOm GO SLY a7

i mage acquiring section for acquiring a two-dinmensi entire

surface of a sublegl, WiCh LS 3 RROGATH 19AGEY 1D IBANAGLUT T NG

process; an inmage Storing sec of storing, as image

two- di mensi onal i -aRge of; *fguﬁ’&“ 63U RG] A *&%ns%f%j er%g}%%‘é‘iiéae%?ya said
a ae or

i mage acquiring sectron; ecdt extracting section tracting,” as

defect data, a defreekiQl Lhgtuaface of, khe %Wt%trﬁa%ecd i%,gp%s%ﬁiqu%t

extraction algorithmusing a predeterm ned paraneter for the
t wo- di nensgi onal tioMe@e de8ad QUls tiia@McticE ItMRIYHRHiRE P ABtA image

di spl ayi ng section far displaying an i mage of the defect of the subject
extracted by saisd eefiett cexit baCigutg cseathicomroatict idef aGind mrge afori-he
subj ect; a paraneter adjusting section. for adjusting the paranmeter to
change a def ect dexfrcadtvieo p rdegicee drort hicha rdef 8itt dymage ofetitdid eslibj ect
di spl ayed by said displaying section; and a quality judging section for
j udgi ng whet her juuklgrenlyj &yt tihe domgeartdrad, Iy this case, the substrate
determined as a defective substrate before changing the
10 parameter is displayed as a non-defective substrate.
Incidentally, when the inspector uses the mouse to
set the pointer 80 on an "automatic setting”" button 8k
on the screen of the display section 8 shown in FIG. 2
and perform the click operation, the parameter is
15 automatically set to a preset value. As a result, the
defect extraction can be again effected for each
substrate image 81 which has been subjected to the non-
defective product/defective product judgment which will
be described later. A value of this parameter is
.20 reflected on positions of the slide switches 7a and 7b.
Moreover, when the inspector uses the mouse to set the
pointer 80 to a "return" button 8c on the screen of the
display section 8 shown in FIG. 2 and effect the click
operation, each substrate image 81 obtained by the
25 parameter before change can be redisplayed. By this

operation, the image obtained by the previous parameter

can be redisplayed by the single click operation and



checki ng defect data extracted by said defect extracting section with \
‘reference to : . defect data registered in advance in a defect di@ﬂl&ﬁgr )
wherein said defect extracting section extracts, as defect data, a defect
of the subject based on a defect extraction algorithmusing a new paraneter
adj usted by said paraneter adjusting section, and updates the defect inage
di spl ayed by said displaying section. 2. The defect inspection system
according to claiml, wherein said displaying section has a function of
reduci ng sizes of defect images of a plurality of subjects subjected to

defect extracti r.ocessi ng of said fect extracting section ~ Q_APR
20a~r 28 and di sr%p egylimr‘iié’et I7e cf‘ejfréecqa ?Yngtgé% 13 | kf‘]?tst?n‘%r%a%al?%%%"fi%?‘fl g?e

di spl ayi ng resul 'fj;};&[rw sai ualjty, judging secti@n,. with color
or characters, wi?hl% eléEl ec toﬁee CJ?'Ide\g)elc aélirrla%}%so%o%%%eo% ur@???ylso‘f

subj ects. 3. Thedefieclyd {1 r.di ' rein
sai d di spl aying sectli oﬁ?éhg:sogtcetfduln tl?yﬁ&;;g%cﬁg(%l%én%é%&lﬁégéﬂ %‘?aw unbnai |

| mages obt ai ned hy I {AUGING S A 8] 8H é%ﬂﬁepf?@ Pl sty of

subj ects subjected to defect extraction processing of saga defect

extracting secticQnclddginctipm defnlar gai y; i sdd @yl nsb @ sdesidisd gne of
the thunbnail imges, and a function of specifying a defect portion on said
speci fi ed one ofogtiendnh idtdmagescoMpLhing i argeod Va ti SPl avadyid

t her eby di spl ay tpLe ki nd of a defect mh co?responds to the defec ¢
portion 4. The défeegta nanspent it s e Bocorsh 1Y BOf st dhdng whgrens said
di spl ayi ng section has a function of reducing sizes of defect imges of a
plurality of sulpjaserstsubj ected to defect extraction processing of said
defect extracting section, and displaying the defect inmges of the
plurality of subjectshareaitet, suchthdasinhbadefi@zmner noges Dhsphetor
plurality of subjects are discrimnated fromeach other with respect to
whet her ﬁ&ch of oPeE adereding riddete isvitaienf’a mndubp eee ¢hatyesl the be good
or bad by said quality fudging section. 5. The defect inspection system
accordi ng to cl ARANELS &S hagks & SRR NEkta e rehIRgSt an i nage of
a defect extracted in para er in accordance with the paraneter adjusted

t .
by sai d paramet @PPEHFstihd e GHBHFaH ] eIt ot dfihe Phmgel 9913 ¥R
defect changed in cordance, with an extraction degree carjfespondi to the
paraneter. 6. THE 3" e&" Ghspedts s‘i;éi a%ﬁo?%%g f) C??é????l?r?/ﬁ $% n
said $ o APB 29 di ayl sectio hanges col or_of_the inmge of
t he defect whi Cﬁ’%ﬁgﬁ %O@eussgéllgy g%eed, |"5nellzjlc€lonr11 ance W th %ncgh%l?%el%"i'es ory of

the parammter adisualeed i Sa) bOYASF AL HE 1Y 10, SO U Tac e def ect

i nspection systemaccording to clam 1 ing section has

a function of dietlraditibd T eriapl QyidLe but ton-f Ay changiad, g he paraneter
adj usted by said paraneter adjusting section back to a forner paraneter,

and a function afeflee-tdivaplptiicord hey defH6d1 hdrages exd Fasd €sh baseghon the
former paraneter, when the re-displaying button is clicked. 8. The defect

i nspection syst eémaaecdrdidigsdla yddnm i h whes eddll G itk Thé phlgam dgd sectdépn has
a function of conparing i nages respectively obtained based on the paraneter
adj ust ed by sai @x@adrst etheadjaisin ngf sevd | daf enidi ¢depd ot et par@neiged and
di splaying a determ nation button for determ ning one of the parameters as
an opti ngl0 par anwtter .arg.orfngelefeEiotr | G pevt | denf aysteen pecoiai ngsto cl ai m 1,
wherein said quality judging section has a function of determning the kind
of the defect pyréHEAEeHy Gtheltdefecthatged ekttaca eirdy caler def ekt is
extracting section wwth reference to the defect data registered in advance

in the defect di%@STERHRSF: and® 24dickeon B1e rerp o 2 F rigihiehr e RO k@R i n
t he defect dictiqgnar 0. The defect, i nspection system according to claim
1, wherein said 83& é’?:/ft té'iﬁ rsé'gﬁtrﬁf%eeclt’? p@%d‘if(’:%% aé?%%?%v? FOHet P i ni ng

t he defect extracti.,on deqgree; whi.ch serves, as reference for_fudgi ng
whet her t he subfﬁbﬁq%§%§%ﬁﬁiﬂa¥nﬁﬁ ékanged. ﬁﬁdltlonaffy, 1if cogor

25 coding is carried out in accordance with each type of
defects, the density of the defect display color may be

changed in accordance with the parameter change



11. The defect inspection systemaccording to claim1, wherein i naﬁagpqlz 2004
defect extracting section, a paraneter for selecting a subject recognized
in advance to be good is automatically set. 12. The defect inspection
system according to claim1, wherein said 3 0 AP f~ yppp 30 paraneter
adjusting section is allowed to set upper and lower limt values of the
predeterm ned paraneter as threshold val uesgfor defect extraction, said
defect extracting section extracts, as the defect data, the defect of the
subj ect based on the defect extraction algorithmusing the new paraneter
adj usted by sai i@e&roqggt er adjusting section, and said displaying section
di spl ays the defect image extracted by said defect extracting section,
after updating the def iq@g@. e i ection. s m accor di ng
to clam 12, wherein ;Agﬁ%trditsp ayior]‘?gergejcgto?gsfd |hséprr2°§qse t%negbaee%l%%f i mges of

the plurality obesubirgGt $hextnached Juysaid daf f;t&eé;%c%%ﬂélg qﬁf%él such

t
that thunbnail i1 mages of the defect "I nages are Inalist, ahd

sai d defect extkaetiaRdaneobind exihast 32 Sefeed Rs-Jlef et ﬁ?é%i@ﬁ:éf%ﬂr on
t he new paraneter adjusted by said paraneter adjusting section) a updat es

the thunbpail isegeionld. shbendefettid.mege fi RSRE G ket IPAGHRAN didyg to
clam 12, wherein said defect extracting section extracts at | east one of
one or nore i mgkedaedeexceadiragttibe lsewiis ldoide W dignas, thetdef ect dat a)
said at | east one of one or nore inage data exceeding the upper limt

val ue. 15. The ¢etrecetierage idespeatinenl systemaaceetdmd i aed agfes
wherein said displaying section displays a slide swtch for setting the
upper and | ower ekitmactiahues citn can cdrled cat kerch am st dafee@ iimageits of

di spl aying area on a screen. 16. The defect image inspection system
accordi ng to cl &melinifsdrdily sailéadefdeotecdxter dotspegtsient ilart .pr epardse g,
plurality of groups of paranmeters for kinds of defects, kinds of inspection
condi t i oﬁ@, ki nd$eorleifgshévei srbrteses sareen fds fofmadity attieomimsdhous,
respectively, and said paraneter adjusting section adjusts the paraneters
of each of the §r 8&%?.0‘:1‘@ BIRPRCI0RYILDE7 irppe Fétedtiihmddecd i on system

according to claim.l, ~wherein sai % di spl ayi ng means has a function of
di spl ayi ng an i RAGETSF SEhé SsdBPeSt-548kd on a 15 paraneter changed by the

araneter adjustin . 4 11he def ect inspection system.according to
(F:)I aimli, V\,hejr ein sgi g%%iqggln;c%l%ﬁl’ng ik ﬁc € RS Huk %ﬁﬁscht}b‘? %cfj_rﬁ/%gﬁef ect
types and, whengany.one «Qf: f i id, list hox is
desi gnated, sai S@Zétdlgspﬁgﬁgﬁs?/%lgﬁ%%g%g%%m béﬁ(}z)?\egte co_onr rtte%lsepo“':’nc |‘=‘jnegn to the
desi gnat ¢ typeoflgh_eT@l?Lﬁg?fa‘gCtseg@ﬁ%%CtB' P SASLEM Oer'tQ% éa%xf# A 1
an C g a

wherein said displaying redi splays an image be ‘ore angi |
paraneter by t h@h@amﬁekebgéa%%%%t IONG OFEANSL SPIGHY A JH-ROAGIAIY nesk

operation is carried out. 20. The defect inspection systemaccording to
claim1, whereinispildydiogplayi ag fRanseChardasrarct Pl Ayt Dl or of a

frame of an imge of a subject determned to be defective by said quality
judgi ng neans. Furthermore, in case of non-display by which the
. Ah3. ASL. Asy. AL. As. Al % AY% A" . A% ALI . A9% As(. A. A(y9. As9. A% A. A" a3. AN9. A
% As% A% A5L. A* Bplf eAlNGwvA! poA3EoA, 1@ AGE. AfiND LA @ynjemphasizing the
@+a: | p}?}xsni d_Z] ca] ca] ca] ca] ca] cRa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] c&fPca] caFeafr&aptapéarbs] dakgeajoraltd® Bcreen, the inspector can

easily see the actual state of the substrate.

Thereafter, as similar to a series of the
operations mentioned above, by determining the
parameter in the defect extraction section 601 for each
25 substrate 2 in units of other inspection lots, each

recipe can be created.

Subsequently, after creating the above-described



{OHy _ ;

-/'Yn{}KG xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]l ca]Q:Qa]ﬁ?g] é‘&’] C

a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! G cW Y+Fx;

k'}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
#t

aJcalcalca]calcalca]calcalca]ca]cal' TO f IBEgl ™" ™) #ViH#
$>$pPSS$%DWY %4 xsni d_ Z]ca]ca]ca]ca]ca]ca]ca%ga]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJca! yYoR84 & & &&&&&' A r (a((i

)) p**** +K++++++, } xsni d_ Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
(5253033334018 BUB G TEIH 2] A RAT cafiafi‘l]aﬁc B e ST cal cal cal ¢
e A el ol oo et 0
ﬁ%%)%?}])&]EEgLSELEE}:&a}EC 2KoL{ La%cﬁfllsﬁ&&% XS m%l%crg ]ﬁf]oﬁ%aﬁcaﬁﬁg E;JFE?}CS
a] cal cal cal ca og)eakalalialed ek d R ialsalsAlenl el areal cal cal honp
T=Tt TTTUUSVV2W WX 1 YRY Y2y [ \dnxsiieh Z)ea] Gals ol salsal calicadcal cal

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca] ca]ca]ca]ca]ca]jcal\\\%3

16]?]1j]1]1]"B*"W'"lecRilon 601 afakamdkontrol section 6 first selects a
bTbVbXbbbeb} xsni c”Y] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] ca] ca] caldalec alcealrehlren]ea]tta] dalgalshilvicadaefas an inspection
gaggghhi i jj k=k] kkkl I I 7nDnGrOn30?pwpEqlrr} xsnid_Z]] ca] ca] ca] ca] ca] ca] ca] ca] ca

1 ca] ca] ca] ca] cajteajoes] eajcra) eadal e ida] cd] aadcizjen]gmajaa]tea] cad ca] ca calrr
rr}ssttuuvvvOoOwf wwwxFxSxVx]ybz\{j|}}}}}~

| val gb] X] ca] ca] ewrddjaresct aljos .c a|Werea]iva| cee A €] dajeafweazd o ca] ca] ca

] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca!

P#&W 2i | 381i 8r | warstic/sYlqdalada ca]afa]tde clal s el aon] o] cle dajaggd & dten] ca
ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a] ca] ca] ca] ca] ca] ca! rdDO(w* Vcf d/ DSV} xsnid_Z]]]
ca]ca]ca]ca]ca]éd?@aﬁ?nsor camera 3, and the picked-up image is

ca] ca] ca] ca]ca] ca ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
2l e U]X$D£Wc%dd@m54ﬁ 17 ] U CUA e e, DY e nage L

S A e i
" 10%& 8 10%%"8‘3 éﬂ%%gﬁ(‘%l) }br%‘ﬁ & ‘%flsé?b‘%}iﬁs( Ctl%go%agi“’? % 10%

& () - $104m& ~10%8& () -
e hod (;;@ 8()10%3EJP?)@"(%1 gtz)%mtét‘e( )]‘%%%o e@i‘tL’)JaOC@l &(;)JH 608 -

110%8! ()-mop} O E% = udh 11098 (e dBi 3 10!:’%6@% extraction
S109G°& ()-sS100& ()-SSI00& ()- 0b10b10b’7K Ve EF E94 =100

S/ X10%T& () - 9% 1Q046% (o Y6 PP JQ0AAE: 49 - el AR ) et r 2OPADR dd erY
z1090& ()-N1>% =10% 10%&' ()- $y1l0%& ()- 10T
substrate 2 by using the parameter according to the
selected recipe. Thereafter, in step 404, the control
20 section 6 displays the image of each substrate 2 and a
result of defect extraction by the defect extraction
section 601 as the thumbnail image on the area 8a of
the display section 8.
In this case, as similar to FIG. 2, the substrate
25 images 81 of all the substrates 2 of the inspection lot

are aligned and displayed on the area Ba of the display

section 8 in the order of the slots or ID codes or in
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directions. At this time, the substrate image 81 of
the substrate 2 from which a defect has been extracted
is displayed on such a manner that a defective portion

5 is superimposed on the substrate image 81. On the
other hand, as similar to FIG. 2, each defective
substrate image 82 from which a defect has been
extracted during creation of the above-described recipe
or the previous inspection and which has been

10 registered as a defective product is aligned and
displayed on the area 8b of the display section 8 in
the vertical direction with a defective portion being
superimposed thereoﬁ. In this state, when the
inspector uses the mouse to set the pointer 80 on

15 either the substrate image 81 or 82 displayed on the
area 8a or the area 8b and carry out the click
operation, only that image can be enlarged and
displayed as one-image display.

Then, in step 405, the inspector sees the display

20 section 8 and judges whether the defect extraction
performance is sufficient. If it is not sufficient,
the parameter for the defect extraction section 601 is
changed in step 406. In this case, the inspector
changes the parameter by operating the slide switches

25 7a and 7b displayed on the screen of the display
section 8 as described above. As a result, in step

403, the defect extraction section 601 again executes
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the defect extraction of each substrate 2 by the

changed parameter. Then, the processing of the step

404 and the subsequent steps is performed. In this

case, it is desirable to record and manage the contents
5 of the changed recipe.

If it is determined that the defect extraction
performance is sufficient in step 405, the defect
judgment is carried out by inputting a predetermined
direction from the input section 7 by the inspector in

10 step 407. In this case, defect information of each
substrate 2 is supplied from the defect extraction
section 601 to the quality judgment section 9, and the
defect judgment is executed in the quality judgment
section 9. The quality judgment section 9 checks the

15 defect information with the defect data stored in the
defect dictionary 10 and determines a type and the like
of a defect extracted by the defect extraction section

.601. Further, the quality judgment section 9 judges
whether each substrate 2 can be put in the next

20 production line, namely, upon the gquality (non-
defective product/defective product) of each substrate
2 based on the judgment result. The defect judgment
and the quality judgment may be carried out by watching
the later-described screen of the display section 8 by

25 the inspector.

FIG. 5 is a view showing a display example of on

the display section 8 at the time of above-described
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llc are superimposed on the image of the substrate 2
and displayed on the area 8f which is provided at the
substantially central portion of the screen. 1In the
5 lower left portion of the area 8f is displayed a list
12 on which types (defect names) and assurance
(distribution values (distances) of the defects as the
defect judgment reference) of the respective defective
portions 1la, 1lb and llc are written. Images of the
10 respective defects 13 registered in the defect
dictionary 10 are alignéd and displayed on the area 8g
on the right side of the screen in the vertical
direction. Images of other defects 13 (not shown in
FIG. 5) can be displayed by scrolling the area 8g. The
15 respective defective portions 1lla, 1llb and llc may be
displayed and distinguished by using different colors
in accordance with types of the defects. A length, a
radius, a contrast, an orientation, circularity, a
width, a position and others may be displayed on the
20 list 12 as characteristic gquantities of various defects
as well as a distance (distribution value).
In this case, the inspector can use the mouse to
set the pointer 80 at a predetermined position on the
screen of the display section 8 and perform the click
25 operation, thereby minimizing or enlarging the entire

image on the area 8f. 1In addition, when the inspector

uses the mouse to set the pointer 80 at any one of the
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defect name in the list 12 and carry out the click
operation, a corresponding type of each defect 13 is
displayed on the area 8g. Additionally, when the

5 inspector selects another type of defect displayed on a
defect type change box 8i consisting of a drop-down
list box on the screen of the display section 8, the
displayed defect on the area 8g is changed to a
corresponding type of defect. That is, each defect

10 corresponding to each type of defect displayed on the
defect type change box 8i is previously registered in
the defect dictionary 10. When the inspector
designates any type of defect, each defect
corresponding to that type of defect is read from the

15 defect dictionary 10 and displayed on the area 8qg.
Further, when the inspector clicks a predetermined
defect 13 on the area 8g, the entire image of the
substrate 2 on which that defect is generated is
displayed. As a result, it is possible to recognize a

20 position or a direction of the defect on the entire
substrate.

Subsequently, in step 408, the defect extraction
section 601 judges whether there is defect information
which should be newly registered in the defect

25 dictionary 10 among the defect information of each
substrate 2. Here, if there is the defect information

to be newly registered, the defect extraction section
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409. The defect registration may be carried out from
the input section 7 by watching the screen of the
display section 8 by the inspector. 1In this case, for

5 example, the inspector uses the mouse to set the
pointer 80 at any one, which should be newly
registered, of the defective portions 1lla, 1lb and llc
displayed on the area 8f in FIG. 5 and perform the
click operation in order to select a desired portion.

10 Further, the inspector clicks a "defect registration"
button 8j. As a result, information of the selected
defective portion is newly registered from the defect
extraction section 601 to the defect dictionary 10.
Registration in the defect dictionary 10 is enabled by

15 moving one which should be newly registered among the
defective portions 1lla, 11lb and 1llc to the area 8g by
the drag & drop operation. Furthermore, a plurality of
defects may be temporarily registered by the drag &
drop operation in advance, and they may be collectively

20 registered by clicking the "defect registration" button
8] when the defects to be registered are finally
determined.

Thereafter, by repeatedly executing a series of

the above-described operations while replacing the

25 inspection lot as an inspection target, the defect
inspection of the surface of each substrate is

conducted, and new defects are registered.
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of a plurality of substrates 2 are displayed on the
same screen of the display section 8 in units of the
inspection iot. In this state, the parameter for the

5 defect extraction section 601 is chaﬁged by the upper
limit value slide switch 7a and the lower limit value
slide switch 7b of the input section 7, and the upper
limit value and the lower limit value of the threshold
value for defect extraction, i.e., the defect

10 extraction sensitivity is thereby adjusted. The
optimum environment for defect extraction is set while
visually confirming a degree of a defective portion
which appears in the surface image of each substrate 2
by the inspector based on this adjustment. As a

15 result, the recipe for defect extraction can be easily
created with high reliability.

In addition, by preparing the parameter inputted
from the input section 7 in accordance with types of
defects such as flaws, irregularities, dust and others,

20 the highly accurate defect extraction environment can
be set. Further, since defective portion is displayed
so as to be superimposed on the surface image of the
substrate 2 displayed on the display section 8, a
position of the defective portion on the surface of the

25 substrate 2 can be accurately grasped.

Furthermore, the abnormality in the process can be

specified based on a result of the quality judgment of
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should be shifted to the next process or returned to

the previous process.

5 The present invention is not limited to the above-
described embodiment and can be modified within the
scope of the invention.

Industrial Applicability
According to the present invention, the operation
10 for creating the recipe for defect extraction can be
readily carried out, and it is possible to provide the

defect inspection system capable of creating the recipe

with high reliability.
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1. A defect inspection system comprising:

an image acquiring section for acquiring a two-dimensional image of an
sntire surface of a subject which i1s a processing target in a manufacturing process;

an image storing section for storing, as image data, the two-dimensional
image of the entire surface of the subject acquired by said image acquiring section;

a defect extracting section for extracting, as defect data, a defect of the
surface of the subject based on a defect extraction aigorithm using a predetermined
parameter for the two-dimensional image read out from said image storing section;

a displaying section for displaying an image of the defect of the subject
extracted by said defect extracting section, as a defect image of the subject;

a parameter adjusting section for adjusting the parameter to change a
defect extraction degree for the defect image of the subject displayed by said
displaying section; and _

| a quality judging section for judging whether the subject is good or bad, by
checking defect data extracted by said defect extracting section with reference to - .
defect data registered in advance in a defect dictionary,

wherein said defect extracting section extracts, as defect data, a defect of
the subject based on a defect extraction algorithm using a new parameter adjusted
by said parametar adjusting section, and updates the defect image displayed by
said displaying section.

2. The defect inspection system according to ciaim 1, wherein said

displaying section has a function of reducing sizes of defect images of a plurahty of

~ subjects subjected to defect extracting processing of said defect extracting section,
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judgment by said quality judging section, with color or characters, with respect to
the defect images of the plurahity of subjects.
3. The defect inspection sysiem according to claim 1, wherein said
displaying section has a function of displaying, in a list, thumbnail images obtained
by reducing sizes of defect images of a plurality of subjects subjected to defect
extraction processing of said defect extracting section, a function of enlargedly
displaying a specified one of the thumbnail images, and a function of specifying a
defect portion on said specified one of the thumbnail images which is enlargedly
displayed, to thereby display the kind of a defect which corresponds to the deféect
portion
4. The defect inspection system according to claim 1, wherein said
displaying section has a function of reducing sizes of defect images of a plurality of
" subjects subjected to defect extraction processing of said defect extracting section,
and displayihg the defect images of the plurality'of subjects in a list such that the
defect images of the plurality of subjects are discriminated from each other with
respect to whether each of the defect images is that of the subject judged to be
good or bad by said quality judging section.
5. The defect inspection éystem according to ciaim 1, wherein said
displaying section displays an image of a defect extracted in parameter in
accordance with the parameter adjusted by said parameter adjusting section, with a
color of the image of the defect changed in accordance with an extraction degree

carresponding to the parameter.

6. The defect inspection system according to claim 1, wherein said
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displayed, in accordance with a change history of the parameter adjusted by said
paramseter adjusting section.

7. The defect inspection system according to claim 1, wherein said
displaying section has a function of displaying a re-displaying button for changing
the parameter adjusted by said parameter adjusting section back to a former
parameter, and a function of re-displaying the defect image extracted based on the
former parameter, when the re-displaying button is clicked.

8. The defect inspection system according to claim 7, wherein said

~ displaying section has a function of comparing images respectively obtained based
on the parameter adjusted by said parameter adjusting section and the former
parameter, and displaying a determination button for determining one of the
parameters as an optimal parameter.

9. The defect inspection system according to claim 1, wherein said quality
judging section has a function of determining the kind of the defect by checking the
defect data extracted by said defect extracting section with reférence to the defect
data registered in advance in the defect dictionary, and a function of registering
new defect data in the defect dictionary.

10. The defect inspection system according to claim 1, wherein said
defect extracting sectian produces a recipe for determining the defect extraction
degree, which serves as a reference for judging whether the subject is good or bad.

11. The defect inspection systém according to claim 1, wherein in said
defect extracting section, a parameter for selecting a subject recognized ih advance
to be good 1s automatically set.

12. The defect inspection systam éccording to claim 1, wherein said
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predetermined parameter as threshold values for defect extraction, said defect
extracting section extracts, as the defect data, the defect of the subject based on
the defect extraction algorithm using the new parameter adjusted by said
parameter adjusting section, and said displaying section displays the defect image
extracted by said defect extracting section, after updating the defect image.

13 The defect inspection system according to claim 12, wherein said
displaying section displays the defect images of the plurality of subjects extracted
by said defect extracting section such that thumbnail images of the defect images
are displayed in a list, and said gefect extracting section extracts a defect as defect
data based on the new parameter adjusted by said barameter adjusting section,

~ and updates the thumbnail images. .

14. The defect image inspection system according to claim 12, wherein
said defect extracting section extracts at least one of one or more image data
exceeding the lower mit value, as the defect data, said at least one of one or more
image data exceeding the uppsr limit value.

15. The defect image inspection System according to claim 12, wherein
said displaying section displays a slide switch for setting the upper and lower limit
values in an area other than a defect image displaying area on a screen.

16. The defect image inspection system accordihg to claim 1, wherein
said defect extracting section prepares a plurality of groups of parameters for kinds
of defects, kinds of inspection conditions, kinds of mspectibn methods and kinds of
extraction methods, respec'tively, and said pérameter adjusting section agjusts the

parameters of each of the groups.
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18. The defect inspection system according to
claim 1, wherein said displaying means has a list box
which displays defect types and, when any one of defect
types shown in said list box is designated, said

20 displaying means displays a defect corresponding to the
designated type.

19. The defect inspection system according to
claim 1, wherein said displaying means redisplays an
image before changing a parameter by the parameter

25 adjusting means, when a predetermined operation is

carried out.

20. The defect inspection system according to

claim 1, wherein said displaying means changes and
displays a color of a frame of an image of a subject

determined to be defective by said quality judging

means.



