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Referring to FIG. 1, the conventional wafer inspection apparatus includes a light
source 10, a diffusion plate 14, an optical filter 13, a wafer fixing part 20, an infrared
camera 22, a controller 28, a frame grabber 30, a computer 32, and a monitor 26.

The light source 10 is disposed opposite to one surface of the wafer 18 mounted on
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' n&}@tlloﬁ df fHe Joﬁ@efaﬂ@@@r&m)ﬁ'w‘ﬂbﬂ Qlegﬁi&o%%;p%ﬁrg ARSITEbR signal is

charges accunul at herein e sensor

adjrRBeard thendpiects b?fé%?‘i agwlfa@&m}t@ﬁ typugh e vgricredpRttigposed on the

di inepdckion %ﬁm g&ﬁltdphftétlﬁmgrsf@mt ﬂ%pd)sfé&taf WEEADIR aﬁlt(?[iadltel drection

an en.detects infrare mtted

t h%‘hﬁ OGS FECH IO HP L Jieddass® ?‘??ém}“ﬁ@iadg feghassingee signal

21fiomAhe time véhehitieneebs of irhus plosegrapiingimsanctionsigrals exceeds the

Op%ﬁfﬁér%f it §GEbR §?4}3og hg d8fé@t"c?e¥@c@i8ﬁ RQ& hE6 Ebl%ﬂmgélfh%%ﬁge

t he charges accu there

fr @ﬁmtlh@ gqnmtwm@nsneﬁaomun@@moaﬁsnonémg o) H@t\b@fma%ﬂﬂ (§g440). Next,

| e et él’é%ec‘iloﬁ nal268eRaHMe! 1R BHBRE! whichlahA6ssHRBIQME of the
(S,1430). def ect det ectl on part 260, conbi nes t he

n@ﬂé@“@?@ H%ﬂ“@elil & ¢ veilgvalug 9 pﬁgbé:@p@tgﬁthg@@ generated inspection

C Ofnﬁ@é Rpad diphg@ sdt @eféfbﬁcd\@ﬁ‘e? lscad®0al(SkA4pr thhe X predettemined reference
ermne

def ect detegct 'on. t he on in.

ant i ah TUEES) SRRO ARGy Bi iR el Bl Bgion s1450)

g r eyFE¢.al7as aélowhmt slplwaeg 8 notinsk ¢ftdetachigg défecty enewatee ch
?ugﬁfah itﬁ@ﬂ&h elglppﬁf drfﬁﬁ&dlfn%flf"(g HQ et Ynvehi 1? The method

1S er than term ne erence va
sOfadftﬂfé?ﬂléé tde EiloA, Wa&ﬁd e pukis. pi&srw l’ma,erme@ ﬁ%@nt@aﬂly after
t hﬁ‘le ‘iﬁﬁé‘ﬂ%& off ReHcARg (Fedd D0) wald %L%C'ﬁlbtgd with ééfféreﬁﬁtce to FIG. 14 on the
oWC SNowW ecti ng efects in a
ma]Paé‘Fs ﬁflea{?é%lfsoo@}%]&eenﬁpﬂ gﬁg(g h]eq? exenpl ary enbodi ment
of t Refepni@terﬁIGt . em/afen defEhEpO’mtdi’n@ of Whlodieztr@détenﬂrgned is conveyed
def eeLs; Fc;?/{io\ér\{%f{aglg)n? tf BS ola nsr%uss&e% e en%?o%e egfon% Inspection

sequen I
a mgeeB 186834t cwntsln drivkerendd0 nwvEy @ arMczunerta Ha30 such that a
baﬁieﬁs Qlf thk Iafea cgﬁlléfat 1333@fls fo’ﬂ%eﬂrgtt tﬂ@?oﬁﬂoﬂz J)ﬁhe @l@fecl[ ﬁ%e wafer

Referring to FIG 17, a wafer ect pasitions o

whiligprsgd &n dea eFoRdiaepectign &tégﬁlleiﬂ@dwdimvsn Hien mep%léﬁa%%f the wafer
r egikpovedl Oh MRACVEr RispdcaDS Riass il YE) tdahEHthal sudfacd therede GPNdirection

t. t
) Stk Ml e Vo G R apo e 1 ed Fabine a pre-
t héetameaedCparpdaol8dOnilmgfton seaight mbvieg dosinte ofithofardamera 1330
degﬁ%tl(l %Oéaﬂ?er%n%{%lgf % rﬁ%grrlllgq rulib s?:ggﬁppgt[ hlrs] ?Iﬁ?a?nt:d ﬁght radiated
di ggmmcw epiisal parkel320kpesad wetsthagecm}glmp@@nqmﬁage 1310 and

ot G@l{snﬁﬂ&f A fgﬁtﬂﬁ‘t‘[ @Qlfer iRp&ediohqed é&@n@ﬁﬁﬁ&ﬂgh QME@B fPusing the
t esurfaceo t he wafer, and out puts a pul se. signal

hat¥eh GEReTB &30 Bhenqyeha At Pya @&@@éﬂﬁéﬁ&ﬁ%@nmu and then
strai ght noving di stance of the area canmera 1330



(S 15 10). A canera controllgy 1350 counts a pul se
signal, detects infrared light radiated froma second

wW@piorogs4part 1320 di sposed under the second | PGPE&RRI0G/00673

[70]

[71]

[72]

stage 1310 and transmtted through the wafer disposed
on the second inspection stage 1310 using the area
Cadmbias 43 30aghenay 6 1580 praedeedt dﬁpth’fdet’ecﬁ(f)n pait $B0sde@dl the depth

et bRl IR PR e B2 5 TR et b o by bass of
a tefceuitted nuinber ofiplibse siingly @s@unwated heths éiownwhen a photographing  in-
' nﬁ ﬁBh gl'gnéltc%% Sﬁ’o%@lgﬂgqg ah 1fa n%:aﬁétﬁl Hgviﬁ%] Ele%?éé%s?g\%fect region

ul se S accu

ph'@p@@g @phmﬁ@e SIgmé& phegegraphedibyribt aige FraegdAdy Pt é$.1530>
| Mg A nSipPilatus AAY hidehdder @ét&% %fe@%flﬁ atwat@dh @&o@mg with the

the i mage s nal s area ca 330
i sPTGERNBIRVEL IELJQ%BJE’I&[ (7‘8*% Bﬁ%?eéitllé‘ HARSREE a wafer
detigag limgsededre,cing abcfurﬂulwﬁﬁgEﬂgmaTs angiaedion de h/ﬂetsbnstol’sato rapidly
P ST el SRR R LA St com
anplatdm:l@iu wutlmthwgapsa@messuso@uraa We.ﬁbr manufv@tunng@r@@mmdsenabling
Ira@tf?éaqj hé’e (ﬁq}i@ éﬁ AARELH §dcfur1(9{nsf?1(:9 ﬁﬁﬁﬁr&f 1?Qu Hﬂl@r&‘?t?tchﬁ’ Be
n% .thereb ﬁ%urln operati onal comp

mﬁn@ﬂif?&b}’éﬁ gichgibe émﬁg@&tx of the hahtéw%mqﬁibf 8Y¥& lanff igfs possible

pr opRbvepawkt M@afdapht Sairced Farthdr, 4 hgh@@’@@é @ﬁdlh%tmg part can

SRR Bk Bl EH POl RS S g s o
usasgreaulf biyehayging ehmshghmourse pn]spsebifelrm enpl oy a

'Sg‘l’f @g&ﬁ%s&{ﬁﬁﬁﬁhﬁ& {n gafso%%ﬁg %F{éﬁtag‘ Glco compu g!r ?&k stored in a

r eqdnwerar@p@@ﬂe HeP@ﬁtnng¢¢1®mnT h%/Cleéﬁeﬂ-lieg(Fﬂblq igt@dyigiyedium

| SintREBCAAKRAAs 8f febSHlde RiceNANGARE cbiButet B isSRYEE GoPExample, a
| apse of tine. §7 The present invention nay al so he

[ nf?la% %Wtréﬁn‘éré’ }q%lj fdony rgessangpey (R\M), a’compact dlSC read only
COﬂiEhth)f (e R@M} Q magefidiapg, d@(ﬁbpyrﬂlschJEOPtlcal data storage device, and

- di
o P e R TR R PR SR M HERD Purdfeomputer
f oreadabderpicerding medidmoniy badinwibyte(RGMNE camparedeysiancessected via

R&%}é%}ghﬁl@g&ﬁ etltla? é}?e?%zﬁﬁer%ﬁg B%rﬁ?egslt@gh X%‘E@%%ﬁ?égg‘fg ecentrahzed

st BB device, and carrier waves (for exanple,
t r anamhssdtome Efk&&ﬁg@veﬁlhﬁn hay e ebgcribEd itAeEferdnB€to certain

O SO b G KU et MpR e THPongr B e ar that

t hedriethef modipidtit@sns @mdfd)e(:rﬁditiehe tsd stadb@lr&ﬂnlﬁ))dﬁﬁd’.Htedflthﬂutaiepartlng
dﬁf/rg%tflg %puHF gr sgg nengfgthe Eres nt én\;err]l? ﬁlg Hefiné:r%e c;[géc' % eg%? Clalms and
exénplegniyyalentsodi nents thereof, it will be understood

by those skilled in the art that a vari ety of

nodi ficati ons may be made to the descri bed enbodi nents

wi t hout departing fromthe spirit or scope of the

present invention defined by the appended cl ai ns, and
their equivalents.Cains [1] An apparatus for

detecting defects in a wafer, conprising: an

I nspection stage having an inspection region, on which

a wafer to be inspected is disposed, forned of a

transm ssive material; an optical part disposed under

the inspection stage and radiating infrared |ight



[1]

[2]

[3]

onto the wafer to be inspectgd; an inmage obtaining
part fornmed of a plurality of |ine sensors having a

W@ 20074 hot ogr aphi ng regi on respectively, anBCI/KR2007/000673

detecting the infrared light transmtted through the
waf er di sposed on the inspection stage to output an
i mage signal; a conveyin Eaméor conveyi ng the imge
obtai ning part or the |n§g stage in a short-side

di rect \QRpRfradul ﬁ)rﬁi%%fcﬁﬂg anhieh 4 fafes) rl:o%ﬁ prish@: | i ne
sensor, and out put t ul se si haV|n

pr edet ¥ HIPRSEOP8AED N %@%&Pﬁgegw a1 it § yafer to be inspected
strai gigtdlsl’pﬁ’sldd[lﬂ)rdieabﬁl&enmtss&@@ﬁlatehﬁl i rrage obt ai ni ng

part and the ect ont.r ol

Count | NGt RE b ESRLE a BSmaefoTH R i parared ight
obt ai nomig thFawafet © hzhospegtedph t he waf er V\,henever t he

waf er

phot Ogé;rgmﬁa%@\é%yagﬂ?%ﬁaﬁ fb‘?—nﬁﬁ% Eﬁgir%gc ggglﬁ&%évr\lgr é%ﬁﬁ@% striped

i mage Elmt@grﬁp B2 faian spestivRl B taad detcetirg Be pfrapt jehtgransmitted
t he | efgdiphQhe ﬁ/ﬁféf Hispbsd@ onAhe nbFecBbR st"agfgf(ﬁcﬁi'ﬂlbLﬁgn image 51gna1
region; and a g?rt det ect i onﬁgart Oor conbi

n
i mage SFYNAYNS lPta’B GRS Pp e é"eo%tﬁlt“&}grﬁaﬁb"rﬁg‘? &SP%:“OH stage
gener ainea shiortisidepdisictiomof thia gpeotographmpeadomgf the linheensor, and
waf er . ' e .
the wat SPUFREAPE s SRRk e e BT et a0 0o
t he |ikatiyessoght mpwdng distasw@hqwg@stm@magmo@wmgtm@r@dnhe
to a |iB6c86RsQLe;adj acent in an opposite direction of
t he conveyance direction when .a pho_ tographing
i nst r u EPBIPLIET I sPuntg; theplsg fflél?ﬁl RS Bl ling "Ihé imaggRptaining part
then detpotdgrdphant wfafeaﬁxeﬁnd;\reghie watanis Poieged irhithe Yaklt-side

the waf.er .dispgsed on the ins sta and

e sdrssh BE R AR R euREBR G R Tink SBib e temage

di r ect olgainofg pahdamdivtey@rmredpqwm tonheolebgritos sladrasigessof the pho-
accunu s the image signal froma tine

when tLg}aﬁﬂrﬁgerélg#rﬁa ut phot ogr aghl ng signals exceeds

t he nuBefectsietactipepaye @pglbu{n?g eaFhémagpygeal @ytpubirom the image

det ect siginfaf et obferate WA RpefHARAbO ot &hcﬁhgnol{he wafer, and
wherein the o tlcal fp%ft conpri ses: P

for enfgigst 0§ PPﬁé‘OPSn‘P &8 PigHeEn Hiegvade % b‘fg%mtqgf‘o’r‘il?ﬁ‘ﬁ“on Image,
st age Wastkeingathef thefhmarseniofsafansmy ol gestdeen@ulatednkerein to a line
novabl e in three.axial thm ons f'cl’](ﬁ) stitutin

n
ort hOg CH%(?I’ aélbag? IHIJI g.{l 8})%081 rﬁect ()él]O CeCOélaﬁ\éarng% glrecglop when a phO—
det ect foggpiRendtgiciion agmﬁﬁempatﬁmndhmg)rltmll@l andrihp detects the

wher ei fﬁfltaﬁ% 1%‘1% trfdmiRad fhré%gir?@ggfeg Fb&@%n"ﬁﬂe gll%éc%@h fv,tage and

unlformty adj ust nent part nga p
parti athe |11|1?ﬁ§@§01f pisitiaied 8t amepdoptan @apoamdﬂr@?tmrt of the @Qﬁveyance

3nf i nscﬂ)i%éftlbﬁ) Buﬂ RADak hs @ks Accopfiplt@l Wefedl aday| hﬁégerbﬁgnal from a time
ef ect t he ositionin age chan
o1 ¢ 1 SRS e bt P PG RRAar e e o er Of line

bet weesentdre. hi ghest and the | owest of gray scale

val ueST?éE%%ld %% ffof &Eétﬁl ecf%@eg:?s 1ﬁ| \bﬁglga%§oﬂd§ng B'd%m i t’\>91111erem the

a predete eren
optical part comprlses

an infrared lamp for emitting the infrared light; and

a positioning stage having the infrared lamp mounted therein and movable in
three axial directions constituting an orthogonal coordinate system.

The apparatus for detecting defects in a wafer according to Claim 2, wherein the

optical part further comprises an optical uniformity adjustment part for detecting



[4]

[5]

[6]

[7]

[8]

[4] The apparatus for detectiy;ng defects in a wafer
according to Caim2, wherein the optical part further

w@orpiodses an optical uniformty adjustnent paPCT/K&r007/000673

detecting a plurality of partial inmages for adjusting
optical uniformty froman inspection inmage of a
sanpl ea pafgity bayirig inageebeadjustaptbpatalinifyrrhitefrom an inspection

osi tioni ng.stage to .change a positi of the infrare
amp B hE Rkt E R B PR b8BTl I ORRE Hage 0
aver agehangt agosfiongoiathe stairal halpueisenneditiarcade betorert the highest and
parti afe i SRALSt %&g g%ﬁ?v%ﬁ%yméfsa%eg £Yh Hﬁgﬁzﬂr% gﬁﬁ&@ lis larger than a

than a predeter eference val ue.
appar abigdeteigringibreéiencsyaliéf ects in a wafer according

to anyTeNgpatatdd fal B¥edinoQefocts Qrveifer 406rdaH to@@hinP2aMWherein the
conprises: . a r ens conpri se

first fly-eye | d of a .
pl ur al PRYFabpart é“ﬁ‘ge’i rlfé? FLORHEG WY TosmiY e BgRAng part for detecting
Cr 0Ss- spluidlion ofypudtiali impeseidr adjustingadptical umsoneity framchn inspection
o 3L AL R S B
di vi dechahgghposinoselcibadhifdrgd kyw Whansthé bighess ol diffeirgnges between
the diyf Qs%gagle'vgﬂlte dt %I“a% RAEh]uR rﬂehﬁﬁ'@d Ao tﬁéjéﬁHgltihﬁges and the
the parallel light; "and a collecting lens fo
col | ec®irh§ealhraliesip freqy thanghpredetgimaiped Fe&Ienasr alish t he
secondThd yppayeud foNGet@dting defRiwatarafel &korlitg; BRAJLAE BEClaims 2
for det eL{:t In .d%{?ecl;[.s in_ a wafer according to Caimb5,
wher ei i ’I\Véle%b?f APUSHPATCOMPRESS: conpri ses a col d
m rr or a fiou flyefyk éats icogppuisesl dfl agplwalie] @rfgteHensafells having a rectangular
i nfrar ' ] k. 0 ' r : -
trans m&tg %% %egﬁ{)rhﬁgaé%@q\?\éag/ne%%gﬁh%m g]asaﬁke\ﬁgggéar a rﬁ%hght
for detmitteil Ay defrared mp Wit @uniheiche ding dens gel yowpet the
of O ajifRied 1ipA; 4, Wherein the defect detection part
conprises: an inspection i mge generating part for .
conbi nf H§OPH QYT%Z@S doronareting thretuidsd Behirintorpafrdlet jight and
I mage eapilisparGangdlel ghithendvaf er to be inspected; and

composutr 5FfH Far BreTefe S fral SRl kb GFfh e second
di f f erBnege lvas weterthgwaferscal e val ues of pixels
const iy ) ratu!fhefogﬁ&gétﬂlggférécﬁsiﬁ%%df%cicg@g rt@{tﬂgiﬁn Sa, wherein the

pre-set reference gray Scale value Is Ll
pr edet eitigheat fusther eomersisoat geld airgr fufreffacting yisgne wayrjengths of

out put fh Migrrdrb@1i PRentitt@nfrémdhs infFRr<f laltnP end @heGhittiRAhfhred
[8] The a %)aratus for detecting defects in a wafer
VA e

accord g aim7, wherein the defect detern nation
part dEhegiparaustef éctctinggletaetdia wifegacdo@lingt ©rany angef Claims 2

than a_p 21 [N ference di er anong the

tor ot b BT ol AT R e arer [ o

The apf_pamapqsrgom upagg:@egcuatm@ P@t@f@@pmbimngthwamege signals to generate

accor _délrf‘ﬁlsﬁ&tig;l %5@6300 n@ing S Whtkt oale iﬁﬁfet:ted; and

conprises: a first fly-eye | ens_conprised of a ] ) )

pl ur al  #§fegffdetqrmgnafian paig g9r determininga egiceoapraashef pixels in which
an absolute value of a difference between gray scale values of pixels constituting
the generated inspection image and a pre-set reference gray scale value is larger
than a predetermined reference value as a defect region, and outputting the
position and size of the defect region.
The apparatus for detecting defects in a wafer according to Claim 7, wherein the
defect determination part detects a defect region having a diameter larger than a

predetermined reference diameter among the defect regions as a defect existing



cross-section and disposed iqg a matri x manner, and
dividing the infrared light into a unit of the fine

wo 2mg/0eiid t o out put the divided |ight; a secoP@I/KR2007/000673

[9]

[10]

[11]

[12]

[13]

[14]

fly-eye lens for converting the divided light into

paral l el |ight and outputting the parallel light; and

a col | mahé ngferens for coI | ecti ng the infrared |ight

trans ted thro ond -eye |l ens o

wat or T Gl et ARGRRE Mg i g0 BB Mg hercin the
waf er qﬁtcamhrhg)rmp:ﬂseﬁ aim9, wherein the optical part

furthe R, r t [: S|

vavel e%] gfshs oe'fy§ ?%e ﬁ%qugercf(;ﬂgra] ﬁ{llﬁjl&r ofrfﬁ{el deﬂghwlﬁé Y k&tangular
i nf r ar @@sTapom Al qhﬁléﬁs}ﬁﬂnt : mﬁ@m TAEHEE, @@dﬂa\v@méﬁlmmﬁared light

[11] The @Qﬂ@bﬁﬂl@%nfs%ns@@ﬂ @&I)M?ﬁl tﬂ@ﬁﬁ@de& ligﬂt a waf er
Cl ai 1,. wherei.n

accordin
conpr i %%eg?n‘gﬂyueﬁF <& &oF 9oa¥gting Fheéjr’r’( lﬁf‘%l ﬁéht 1ﬁtPrPé‘Faé]81 light and
|'i ght ; owputdpg tteglardllehlighn snzi on path for transm tting

the i ng LS lfe%g%% e%h%o({: n}l%crtl% %@are'&qlgthﬁ ran s 186& %g&%h%ﬁ? second

a |inear onverti XNt rer e
tr ansnﬂYfE‘dlenhr)mtughﬁ whigr.opti cal transm ssion path into

|'i near Tflé %raﬂ[lslf%} d&@&u@%ﬁfcﬁt 1HS<1 Vt/a{:fér a@%&%‘ﬁ{g' tBSUQfﬁI & Cli%erein the

in a wafer accord ng t Caim?9 erein

def ect ORficebRAT %lﬁthﬁracmwﬁw F%léémffﬁh fqrﬁ%ﬂ&f‘@&lflg aﬁlhlwg‘éelengths of
gener ate nﬁreﬁéc[ tight@imig@MRbmi thdintAted 18R@Qn8 hi@Adhistidglinfrared
generate e@ nspect ion i mage corresponding to the

waf er ¥8Y spect ed; and a defect determ nation part
for deTkt apaiang far degitong detorpasedvadér gicaelig: torClwdm thwherein the

an abs a difference between gray scale
val uesgﬂt#tag?é@‘%o%ronst ituting the generated inspection

i mage anigfraredrlamg éor anaiftingdniiaredlight:scal e val ue is

| ar ger 5if HaRaPrBREARIRN JTDNRA tﬂaﬁgrﬁlﬁtﬁ{gctﬁe YifH &1 BSht@mitted from the
def ect regl on and outputting the position and size of

the defdaied r%‘@‘l?oai‘\l [ 13] The apparatus for detecting

def ect slih¢ur fighediide @€ com@iiy the irffraaédmidnt rawdigited thrbhigh the
def ect et M nat i on @b t[?ﬁete ts a defect region

havi ngo%lca BHSAPI9NR AT 28Rt edet er ni ned
r ef er ehoeeampiamatest for detaoimg defretsdefasedfer @gomling @<laim 9 or 11,

def ectwﬁe&{eglttwaefie& &e&%umps&co&%#ﬂeﬁhe apparatus for

detectlng ects In a warer ac ding to any one of
d ai nsaminspection gpgeeiREnening pet fczf@ﬁmbirglilg@e iaggfighals to generate

conveyhN@spatibn fiRigeoklegsnting tb A wakeho lferlﬁiﬁe@teéui}@ y

cassett I.n which waf er e nopunted, .to conve

waf er td°fEHelefHLpRERT Bt ?‘Eé{eﬁﬁmlrﬁ%a PRV HRAE &/ﬂéﬁlé?ls in which
f rom t freatisnBiEeetl oot ar@fﬁemncmbﬁmdeg@ytscamsﬂem ofQixddyconstituting
the de{hg Cg%:nedrgtteg (i:nSP[j?[(}gl Ellrrnta%e % Y DS fs%{ I%ﬁere&e ggr%f %cale value is larger

casset or acco avi n ts
t her ei thamppragletelywined reference Value as a defect region, and outputting the

position and size of the defect region.

The apparatus for detecting defects in a wafer according to Claim 12, wherein
the defect determination part detects a defect region having a diameter larger
than a predetermined reference diameter among the defect regions as a defect
existing in the wafer.

The apparatus for detecting defects in a wafer according to any one of Claims 1,
2,9 and 11, further comprising:

a wafer conveying part for extracting the wafer from a supply cassette, in which

wafers are mounted, to convey the wafer to the inspection region, and removing



waf ers; and a second cassettg for accommodating the
waf er having no defect anong the wafers. [15] The

wappaostses for detecting defects in a wafer acROr/ER2@7/000673

[15]

[16]

[17]

to Caim14, further conprising an alignnment part for
recogni zing a flat zone forned at the wafer to align
t he wafherwafstteseile ihfjrciaf Rgionomwayief@t papéction by alysdefect

t he waf rtot e ali nt part to align the wafer,
and t heAcLoRPA §S‘fcf{%&ﬁ§$’er to the inspection region.

[ 16] Thérsappactat fios adcomnawtagog ihegvafef leoing defiects thafear among the
accor d{,vgigrstg faim1l4, further conprising: an optical
character ¥eadi ng part for readi ng i nherent

i dent i 4 pesand @ﬁ%wttﬂtgf pREOMEPdgHine FervprfeiHaviger iy defeqt gpong the

t he wajfygfeis. and a detection result storage part for

storing the defect detectjon result b def

det ect | BnRPAFANUSIRT fefectigLieleckyin aygaf Fro%ﬁ?li%fr} Cﬁ'ﬁ‘}ﬁl 14, further

i nf or neim@ivingeachlfghatent et fvateognipibgla flheompfoamad tisthe wafer to

for de§1 %tth %afie?f ects in a wafer according to Caim
furtner: ¢onprising: a second inspection stage

haV| ngwhereinbpeetar gnnveygigaryt conveyi thh wafenad ée alignment part to

di sposg%n howard Ll tﬁ’eﬁ éo%%;@ the kx)é?er'i@%h% ih feetld'fh I%beﬁnd

waf er conveyi ng fpart or extracti ngf
accommbifairRParatys topdetegtingtdefesisiaaved @roace@qﬁlmgﬁom@% dyrther
ont o t&end ﬁm{gectl on regi on of the second i nspection

Tne E’,Sm""c&‘%ﬁ CRE S i b RS BP d Sagugfprmaion

t he degieeit ta the patdr) ﬁwmithe waﬁmlaatied a second opti cal
part dé RO rgﬂﬂt (Prgg(ﬁ]gzﬁr?ﬁ)? Q%P.Ilqg ‘?.’l%ec?etféc? geé&”ﬁ% 8%%}, the defect

radi ating infrar I Spose
t he sedéaendion rpgﬁ@@tthfobawt ddle idgntifagagign @éﬁﬁnaélomcad from the wafer.

out put Th@%ﬁﬁt@%@ﬂ&eét@%f&kﬂﬂ@ waBt RLHREh XY Claim 14, further
detecting i nfrared ht transmtted through the wafer

di sposEd" R tthe second i nspection stage; a canera

drive :p@e[ebnd’l ﬁfspéﬁm‘vbh @@gé h@wﬁg eﬁhrﬁ,pé'ﬁhbﬁ rédem dnhdliclaa wafer is
focus at a position of

e getinsog PR G R SR RS 2 %0n t ho
seconda sevepépfen nosteage, pabidion gxtdictmg thefwaden asnemswdfitad en the first

of the &r
to t hecég@e{]erto g{ﬁ‘%gi@éj‘tx]%@r Ht? tllsﬂﬁffl ﬁ%hbﬁ] (91{ (')fotﬂe SBHE inspection

a I r ec
pendi ctitgss andrepying fhe swéerdisppsrsl epathe FHSP%@HGS@RIBT@J ot thg gecond

a pul smﬁdcgaﬁktageaww@m dRfeRt Hﬁ}‘;&hﬂh 'fbe&l)tnﬁﬂétb@df o
ance O

corres ond| rai ght rmv

o ea chipPhd Sarch Rl B P dhe TPhE BORRRAG Sehg and radiating

pul se ﬁuﬁgﬁﬂl hghn plub the wafiet hepmdeh ahdecuRpidk pectiamsltage;

0ut Pt 18, RIPLRLARI 00 RSB LD, py e

di sposmfrared lighetremseoied thisipbohd wafes lisgesed on the second inspection
stage;
a camera drive part for moving the area camera such that a focus of the area
camera is formed at a position of the defect existing in the wafer disposed on the
second inspection stage, being driven from one surface of the wafer disposed on
the second inspection stage to the other surface thereof in a direction per-
pendicular to the surface of the wafer, and outputting a pulse signal having a pre-
determined period corresponding to a straight moving distance of the area
camera;

a camera controller for counting the pulse signal input from the camera drive



whenever a pre-set nunber ofygul se signals is input;
and a defect depth detection part for detecting a

waeleprisic t he defect existing in the wafer di SPOFBE&2@/000673

[18]

[19]

the second inspection stage on the basis of the
count ed nunber of accunul ated pul se signals at the

time whet) add phipue@gaphongrdphitinstaickion sigh@nahtrolling the area

correspondi to an.,i e.Signal having a clearest

dof ect S SRRt HE MGl SbORssE e Resdufl dnspection stage
phot ogwhgteeedr hpretseenamiza of anise sigads oridpwtgaitd t he

phot og | ' ' i o : :

P oar o BBCUphIRLHGh b o BRBlink 2 dBbth Blthe defd¥l it in the
to anyWaisedisposell gnrke secomd ingpegien stage oy therpapis of the counted

conpr i giiskr ok a&REANMed PSIRESEAANatSh@dfe hﬂiéin%gph@fbgra%phing in-
e

i nspection region, on which a wafer hayjng the e :
posipt i grcher é’gf‘%&oﬁﬁsﬂ% ngde é‘&fm%%tsé%}ai h‘h P Flepigst fetect regton
di sposadong the sEdndfimagd digndapissogephed tbgrthahrea aars@aancbrding to
optica rt di S upder. t he nd i nspection

crage. s B e B AR PaT Ua M ARBEN o' The vt er

di sposé€lk apatdtes foedapdingniepwttinanwaeaaggeprdang tarapy one of Claims 1,
camer ay fpyg, jout EH‘&He}Q&nﬁr'i‘si £tgcond i mage signal obtained

by detecti g& infrared Tight transmitted through the .
vaf er HPeSHBE BYPHON KEee BRGAG 2R HSPREION Gpeien.evhigh a wafer having

carmer athdidefeet aitionf @fectiaviynie tiéfectleRRti6RPRE & dEifoRed, idined of a
a focus of .the area canera is formed at a position of

the defUBMISIPYRELn the wafer disposed on the

seconda sarepdopticahpat dgposeld @nday thir second fnspartionstageladduediating
of the. r: Gl ' '

Yo t neieg e SRETE A Lfo 28 SR, JOSRFRRbGHLTIARE
pendi cl aiea eamerh orsuntuadre of sechied inedgersignahebtainebly €¢taging

a pul sgfslanaht BaYdnlde AthREEhARE G408 QRPoRAONARE second inspection
corresponding to a strai ght noving di stance of the

area cHM¥a; a canera controller for counting a pul se

si gnal a tampeth dﬁz@ part he rﬁc&lh_ 1By thedidav@miead duch aind la focus of the area

out putting a photpgraphing i.nstruction.si .

cont rordrien Ry RS L RO o B it 59ruin MR watsr disposed on the

di sposedomhinspestioestepel bemgpkoen dronsemgerfabeotehe wager disposed on
re-se I I ' [ ' o

P e AR inBEcRIN S?%F%%I AR Ber Sﬁffh&?t*e‘%ﬁeﬁﬁ@?‘ ctﬁﬁegﬁ&? Pr-

depth detection part etectl ng a ] ]
def ect Peadicadar gy thesufpee qfdheyater.sywe SEEPUEM hiilseedgipd having a pre-

ins DeC&ét&ﬂqiﬁécﬁI?e@io@f&pﬁbﬁ)oB@ﬁgﬁo aktriibRr GOWAL 8 taRUEBEhe Qfea
accunmul ated pul se signals at the tinme when a

phot ogr&fing in struction signal corresponding to an

I mage stgnah chmwllegf@ cohe@rgespulsefiged inpagtrom theongeralleive part,
second_j I gn haot.ogr aph b I C I

acoor i e ShEe Brde B AR R Yl P Fot A FRFSI comera o
out put phqta@phrthe veybqyakisposesl drothe detond tispectiefséagesvlieneeer a pre-set

vef er ARG Bt GofAiRiThpd, ather ein the defect
det ecti on par rises:an’ | nsgecti on i mag

gener at ﬂ?f@ct&spth(:@%&?ﬂﬁ% R FRTlgtecHRE 7 AeRfB 0§ r@%&f@t pgsting in the
gener ayefer disposed on the second inspection stage on the basis of the counted
number of accumulated pulse signals at the time when a photographing in-
struction signal corresponding to an image signal having a clearest defect region
among the second image signals photographed by the area camera according to
the photographing instruction signal is output.
The apparatus for detecting defects in a wafer according to Claim 18, wherein

the defect detection part comprises:



an inspection image correspopding to the wafer; and a
defect determ nation part for determning a region

W@ 9possde of pixels in which an absol ute val ueP@f/KR2007/000673

[20]

[21]

[22]

di fference between gray scal e val ues of pixels

constituting the generated inspection image and a

pre- sein i‘n@lﬁeﬁﬁ@lﬁ] ﬁﬁagrg@yieﬁﬁag pal’t/ alreembih@ihg emagddpfnads to generate
predetern1neﬁ ence va ¢ @1 fect region, and

out put 1 WgPTHE" %% ‘%OBISSPOHS% QY& def ect regi on.

[ 20] Théefagphteamuatlf)m pat &draletarmgninied expicon ¢ampsedbiepixels in which
accord

The 1 nr Sl PO Qlrehl Pufen oy 2ol Sapos PRl Shdhsinuting
a wavethe ggegiatgd mﬁsemmmmag@m a pre4spt I'Pfféef&?ﬁpgé%h%‘?@@ Vagte is larger

det ect ihpg a%@é‘d@fé‘iﬁlﬂeﬂ réfeMAtevalac 08 Gifed réQomd ¥0§ufing the
Cl ai ns erei.n the defect is an

air- poE(Pé Onﬁﬁﬁqeﬁ)@]]?qpe%hér‘?ﬁé‘?rbr [22] A nethod of
det ect Thgappafaet for dsteaingafeéacts ia Wfélsdcﬂgrdufga)) any one of Claims 1,

posi ti Qrg 49 A WAL 1%1 5k Ia e&lﬁ etfr%ic?lgted rf‘ro%n ﬁpgzﬁé)alq%as

regi on~on’ &n T nspect i on I'nSp gt
bei ng W@Ymﬂo@f%ﬁﬂnmﬂ&?ﬁnﬁm ve mat er i aI (b) conveyl ng
an i megg, I:"dtﬁ]s,' fBQd@tQ&ﬁltrnger%tshﬁ\é' Melaacel)ﬂﬂﬁ ?/%fle of Claims 1,

line sens havi n E
respecd %%dell Wlheliellféthie Heisetisian ﬁlrsﬁoﬁ %‘ qXﬁtlag i;Ih@FtWaf‘*srr de

dir eCtAQﬂetﬂ(ﬁd@fdﬂ%hﬁgﬂéﬂébﬂsn@aﬁ%@ér%bn‘i}fnsﬁﬂge l'ine

ensor, .and.out putti.n nal havin
o oclot & APTEATHER Pt do Pr BT g neecian Sefpen an inspection
st r ai githgenthel ingpedii@t @poa bleetgvbfmed dsfel tramagessofetraaterialg
appar a (0]
pgf’se é‘i% rﬂ{%g/m%z&l%o%gg??tﬂn%}gaﬁ% fus hgag) | rﬁiﬁ‘}ahﬂzgof‘lﬂl% Sensors
instr u]@EtVHEﬁla @rlgerhphqt@grﬂmng Pragfe r@ﬁteanmlng)ra\lmamsmcugn stage in a

whenevgfort i Rdc8bn bBa PROAYEMERInk E‘egtl&?otstlﬂg fihe §éng§r and outputting a
dlrectlon of thepoto gr ap naprelono the I'iné
[

sensor PRl fpeng awgrlelsHnHIcAPRGOAPYERSRPRENp relative straight

di st angeviegrdi®saRe Ibdﬂvﬂ:@n e ihlage b glidy gfpafdﬂwatnd&hamsp&ﬁon stage;
ar e

h h nhi i ght .
i ot Sy AR &R A buPEHE s fliatiph Bl et signat 1o
i nspecthe amagt clgenmgdipparans mhenedr therwafghis tchevayad er the short-side
usi ng §ihe.i, Eﬁ‘le %@)gfﬁggglgﬁgg ﬁ%%ﬁ% hn@@gnsgmcmﬁtr{l 'tH%Qm%Qe

i mage signal; I'mage signals
gener aglaigmg my@as ibyre distaige C@aﬁﬂ@@é@ﬁd@ g leegth ﬁéshort sides of

waf er, thapdo@et@ainkieeipesi tions of defects existing in
thewa r. fromt rated | on ima

each o{"?flﬁ@“ﬂ%ﬁ%‘ﬂj@ﬁ? afllﬂé‘ﬁ’sfg‘?rgé‘%eghh?‘ﬁlé“se Cﬁﬂ&ﬁ%%ﬂe@é&

t her ei mspemuan hﬂag@arsbme&mmlmﬁi tae@igh thewater oppoOsiketi@age obtaining
di rect | %’Ara?us aeo&gﬁ%ﬁg’ %H%S%ﬁ%' sﬁgn%i a%ﬁ when a pho

t ogr apaﬁ) AStT UCt T on and t hen '
det ect®) mennnfgrtlaqt guagei Wlﬂtp @ﬁsfrmtletae dnsph¢tmmgmagh gorresponding

wafer g tﬁ@%ﬁe‘f‘ A cfeh:%tlhg‘g&?t%ﬂs% defetd %Xlsﬂﬁ‘g irf A€ wakd}Grom the

sensor positioned at an end in an opposite direction
of thegf‘é’é%@?&eéﬂﬂ‘i'%%ﬁer on outputs charges

accunuivaérenh dabie beihe 1ias séliers! (GRS Ligads det@fiuidtetlith®ein to a line
when t he
sensor adjacent in an opposite direction of the conveyance direction when a pho-
tographing instruction signal is input, and then detects the infrared light
transmitted through the wafer disposed on the inspection stage, and the line
sensor positioned at an end in an opposite direction of the conveyance direction
outputs charges accumulated therein as the image signal from a time when the

number of input photographing signals exceeds the number of line sensors.



nunber of input photographing signals exceeds the
nunber of |ine sensors.[23] The nethod of detecting

waeledogoes4é n a wafer according to Caim 22, furP¢BEKR2007/000673

[23]

[24]

[25]

[26]

[27]

[28]

conprising: (f) detecting a plurality of partial

i mages for adjusting optical uniformty from an

I NS pecThoimethtd @€ datctihgShgein\wal ger aviding: tdlaief 8T tfurther

and (g) driving a positioning stage novable in three

axi al AT 1%ns constituting an orthogonal coordinate

syst enifi detettmggeplaraptysoftpaginl ohagek dor ddgisting opticé unie@mity from an

differ : ])4\% t ' gn]-gg t of gray

scal e iF\?la e%(telgﬁ;re url‘)rfggs??ge%nb?%%hpér ]?J]aﬁef%ﬁay\ﬁ@s exceeds

a pr ede dfiffingadoosisoaingritage yvgble in fnpe PHal digeehens copstituting an

SEt telc':1t biith@Bi1RebRIitdle &/ sWal &Y chaf&OX Pbdi@or & the BEMNsddice when a
urt her

conmprising: (f) detectjng a plurality o
parti afif 'GWQ@%EGWS?H ﬁéﬂ%@t"ﬁf”@d& ?%Wéﬁtp?frﬁr?yoﬁ#et‘gfﬁ‘feﬁ Sfasured
an i nspestthopartinigrgef ex@ecBnprederafrenedratererge nalve.
def ect Thean%gthgg)of grtlec\:/tinn cfedk olﬁlatvlva o z{]c%msc’itir?gtgﬁ d[gi\r/l??i,efurltﬂ]er
three axial drrections constituting an o ogona
coor di eran@isgyst em t o change a position of the |ight

sourc e(fm&&tfng%fﬁhﬁgﬁf é)gftiaqj Eﬂcliig%'é %}Cﬁgus'ﬂﬁ% WAl Bhiformity from an

aver age’ val ue of gr e val'ues neasured fromthe

par t i altspasHgREnagsdiHemgleayatechyvang ne defectedideeds a

gr edet @ Eﬂrigﬁl ar[ﬁfsﬁfoﬁﬂl(g%tég?|n‘}tﬁf-ab]:e315(}jhra_@@xiﬁ][&ﬁfé@do&fcon?tituting an
etect| efects.in a wafer ;according to. any one o

O ai meCEPLBISROTAALG PisiELfoshiape @ B%%‘.‘g?ﬂ %fég‘? ﬁ%}étl spurce when the
conbi nhighest bediiffiergeesshegwadnsant avegenenlat ef aryisodpealieomeasured
i mage r i o, t X t I

T ogi SOEe BAG fel Curdife VR St Sl SEbe SR HEM o

of a diefdrercenieblebet ween gray scal e val ues of pixels

const i Trd B@oll B A8ARIALRL «d IASREAE! RROIITRIS aAPSndof Claims 22 to
pre-set reference gray scale value is larger than a

pre detbriierdd SER(QICOAPESSPal ue as a defect region, and

out put teil Ngorhbi@ingabd R samdlsSd Zeneddte bh énsgedtR@timhgdi@fesponding
[26] T e metpo,d %f detecting defects in a wafer
accordonaef’v% C%°m 25, wherein, in st ep (e2), a defect

r egi on(eBpddtergniaingiagagibe comaegpd rof phats ia winddaet awpiureedilue of a

ref er ey re‘iil'b@'ﬂﬁg)gé% ?1'32@9311& DeudEsEhiteld EH gﬁﬁn%% gejﬁﬁreated

detected as a. XIsting 1 nthe wa
met hodingpeciier Eragerid dgresetgeierense geyseala yalye é latger dhan a pre-

G ai m ddernfitéd RESrefc@ MRle %k AUefelt tegRHCHIRARAIAY theMsition and
waf er havgg&g 8eff ects therein anong the wafers Tnto a

first YEYPEEted{82'Pl) accommodating the wafer having

no def €d maod @f tiktectinvgf def:td intaow #fesecornithc@sdeint 85, wherein, in

ggg}) ; g%lgpg &?g ha%agg:frtnre%;gng}?atviin%?a %g%?%é ?argiger} tﬁaan\’\éagr%crieterrrﬂned reference
diameter among the defect regions is detected as a defect existing in the wafer.
The method of detecting defects in a wafer according to Claim 22, further
comprising:
(f) accommodating the wafer having defects therein among the wafers into a first
cassette; and
(g) accommodating the wafer having no defect among the wafers into a second
cassette.
The method of detecting defects in a wafer according to Claim 22 or 27, further
comprising: before step (a)

(al) recognizing a flat zone formed at the wafer to align the wafer; and



conprising: before step (a) 4al) recognizing a flat
zone forned at the wafer to align the wafer; and(a2)

w@wwe9ismg t he al i gned wafer to the inspecti onPCBEERN7/000673

[29]

[30]

[31]

[29] The nethod of detecting defects in a wafer
according to Claim22 or 27, further conprising:
readi n@R) tdiveyi@ptthd dgntd ﬁxziafeattcbaﬁlhspfe&imﬁtegi@n. given to

the dot Bepelid B oG el T Fud! Gl THeT pagi &7 ruter

of thecangmmsing:i cati on i nformati on read fromthe wafer

after %&Bg 1ﬁﬁere%8&nt£ﬁ§t&§ﬂsﬂlm%ﬂg? g%ﬁ ¢4 {hR Sy H&T ﬁgﬁlsthe wafer

in a wafer-accor er conpri si
(h) ex‘t’frfal@tswrpg(ah%fer acconmodat ed in the f| rst

casset iténﬁthh‘é @@fé@b’dét&@lo\ﬁ@éﬁ[t o MO Rr bid ﬁm@%hb ONthe8@d Pification
f or med. ? tran SS|ve rlal Z a second

i nspect® (Hﬁla%‘ é“é’ﬁ ?ﬁ“ﬁ? camera such that

a f ocuFhemethbe oﬁﬂetactﬁ@rm:fws in afvoaferedtcaidigy oadhim DN fofther

t he defrﬁé exj.sting in the wafer disposed on the

second™ nél on stage, drivi ng the‘ area canera from
one sufhp aEteaMg ahveafevadcepmuiodpied edthe irstivesssde trapnvey the water

' nSpeC(t)ﬂtQ'aniﬁ{s 9&10&196%@1? f&h{ég of 3 Wb @6 Rsil O fE0f lbﬁ]a @econd
directjon perpendicular to the surface of the wa

and oulPRACHPHES pul se si gnal haV| ng a predeter m ned
|t0ﬁr I od(ir@byBgRA ﬁﬁhar&nfefa @1tc§ &Haah%ttus rdsvﬂierh@eaddaﬁ{eamg%ﬁﬁed ata

e area.ca ntin ul se
ot ect PRy G w5 R e bl Rissired w288 sepof Gppection
sour cestaiies posiag thinades caﬂma ﬁem)am:é sunfapectt the wasir agsposeaicn the
trans e&:l)l%fjm%ggcﬂglg Qtaggﬁ) tﬁ@foﬁl glr?agg ﬁ?egeo?nn Slaﬁrecctﬁ)%%%endicular

i nspec
pr e- seto the ﬁm‘éqce of th@Lwaﬁer, gmcbﬁlap@ttlng aupnba 151gm@1 hﬁmrw apradetermined

second éﬂ%%n%é;ﬂﬁa n téﬁ@tr(u@lt &l@hﬁg His'&ﬁhcé‘ oﬂﬁ@tal?ka‘%faniek‘ﬁ
defect existin ig he waf er di sposed he secon

i nspect] %‘ngfl&g@ Rfvertiwahagd detgringratiasy ﬁ&gauraﬂ@%?&efrorw second

aICf] cunmuligt %durﬁ&l HB@OS@H @ﬁ&éﬁh@ﬁecbh@ 1ri§spéﬁt‘10ﬂﬁ§&ge and transmltted through
phot ogr ap | nst y

Pmge LR SR U ek R U B PR BB PP e

sec ondwhﬂwger spgrat gurpﬁlm of pylsapigeds pyinpitdo abeam aaveeeml image
i's outgutg. I.3l] The method of detecting defects in a

waf er acoréll to Caim?22, further corrprlsmg (f)
conveytn &ef?ﬁt@lg/\wfé)ﬂh obthg delset Xt B¢ Wfengiprayed gn the second

r ecogninggltioR Bt @ﬁ‘ tHerbiEJi@ of oYl Amber dfRdchuladted pulse signals
transm ssi ve

er a second .i nspection sta%g
(g) notfithy4A BQP SF%F%P NCRSTYSHEN gy Eresponglfg to an image
area cdped having heiteardt dfe@ rgosi hinong tie stdvaddehgetignals pho-
exi S“{E)grai Hec{i? th‘é’%‘}earca%{e%a"%%%g ypn the second
I nspec oh 'S a)ge, dri ng PhePitea canera from one
sur f ac&hemethd of\déteetingi depayssaid aomateihaccording to Claim 22, further

comprising:

(f) conveying the wafer, a defect position of which is recognized, onto an
inspection region formed of a transmissive material on a second inspection stage;
(g) moving an area camera such that a focus of the area camera is formed at a
position of the defect existing in the wafer disposed on the second inspection
stage, driving the area camera from one surface of the wafer disposed on the
second inspection stage to the other surface thereof in a direction perpendicular
to the surface of the wafer, and outputting a pulse signal having a predetermined

period corresponding to a straight moving distance of the area camera;



second i nspection stage to tdye other surface thereof
in a direction perpendicular to the surface of the

waeedoen91sand out putting a pul se signal havi ng aPCT/KR2007/000673

[32]

[33]

predet erm ned period corresponding to a straight
novi ng di stance of the area canera; (h) counting the
pul se @) goaltinganelpwled @gidl I’@ldid&febaﬁgﬂlfﬂakeglmghlt agdiiat®ffom a second

froma cond I.i ht SO i sposed t he

| nope iRl iouEs gisPid G S B TE Re R ek % BRI through
di spostd varertdigosabanidie isespd dispecticet séape ugmigribe dthe canega

caner -

i nput a}&%‘@%&?ﬁé??%regsﬁplg@%%eﬁ f P{r:ﬂrlgpgi gﬁg 1sp1rﬂ)l§tqo gb%ﬂfinssebénd image
det ect figeplaandept h of the defect existing in the wafer

di s pOS@ﬂd&&tffng% d%ﬁtmﬁdhé AFBaCkisQRy & tﬁg Qvafdt dﬁd@@sé@ﬁﬁi tﬁe second
of the. counte

nurrb of. a nul a | se s
the tiPEPSHHERSBEHHBE d%aélﬁﬁfﬁ@ CPH‘%?&BE‘?’EBW%C ated P‘ﬂse signals
cor r esgahdiimg when arphbrogghiiggnsttuckian sllggalatoﬁiethdﬁltg to an image
def ect i.gnal S
toor aptiehr B p R T A R P WIRRE R S B R ignals pho-
met hodtogfapl:led by thergeadaineet & outpua waf er according to
d aim ":’lgﬂe m\@ﬁ‘l%ﬁ %T Het%étﬁ‘% &?@ctﬁﬁ%é@@&cofd%g) to“(ggf‘ﬂi @1 Rherein step
t he i mage signals nerate an inspection inage
corresi? ﬁ%FFlH@Seﬁo the wafer; and (e2) determning a
regi on(eg P&Iﬁﬁlﬁﬁﬁthﬁe ﬁhag%lssgnlars tWigbisdnata An akpedtidham¥aé L responding
of a differe iaetween gray scal e val ues of pixels
const i PP 1g elr’rff’é1 generated inspection imge and a
pr e- sete2y éétemanmg agegipn soabesedalf pexelssin v@ridedn dhaluteavalue of a
pre de 0
out put Qﬁefgngﬁﬁet(v%&? gﬁg%@% gh‘d& &Splgelgﬁgn%g&‘f&g %e eﬁﬂa‘&
[ 33] mepmphu“dag@fand@tréewtﬁgfe&@ﬁegtaef scale aaknaﬂSelnarger than a pre-
accor didi&mtiRePd¥erORe vafue & @ldeRecPgioh! and3Sht L%tlﬂ-g #3%osifion and
V\/nerelnthe infrared |ight radlatedfromt% i ght
sour ceSFa the (efoel 'efighh of 750nm - 850nm

The method of detecting defects in a wafer according to any one of Claims 22,
27, 30, 21 and 32, wherein the infrared light radiated from the light source has a
wavelength of 750nm - 850nm.



