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(57) Abstract: Provided are a spatial filtering technique of
displaying a defect image irrespective of the polarization
characteristics of light scattered from the defect, a defect
examining method for reducing saturation of the bright-
ness of a normal pattern and thereby improving a defect
capturing rate, and a defect examining device theretor.

The invention is characterized in that a detecting optical
path is polarization- split, an array-like spatial filter is dis-
posed on one or more optical paths, and the diffracted light
and the scattered light from the normal pattern are filtered.
An image with reduced saturation of brightness is ac-
quired by controlling the intensity of the illuminating light
and/or the detection efficiency according to the intensity of
the scattered light from the normal pattern during the im-
age detection.
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Ff=. TDI (Time Delay Integration)f A —Ct U HIZkBERKREE
7586, AT—UFEEAMIS/AI—CORBAKOE v FORKE HEREH
HEEEMI A ILEFDENNEI—VEEGRIOYBEZR L LTHEREMTHE
BN FEH/NE —VICRET D ENTERL,

T, BELRIINE -V ORMBOREZSOARARVEREICE L TKREL
ZiL9 5. BICHHELERMBERHET 58 F, BRAXBREZS(RET S0
BEAHEIMN, EELGNFI—VETIEA A=V DFAFIvILIDR
EORENBEEINTLEL, EEIEMLTEEFRELLG>TLESR
ENH D

AEADEMIE, VINLICHFETHEESKRGRENRRMEERER
OEFEETRET IREAZRUVINEFAV:-RGREEEFRH#T S
EITHD,

ARAZTRRTA-ODFE

AFERE, AHRE LIS —UNEREIN-ZEAHORELORMRER
HI dRMIEHEBEICENT, XEMHET HALRFERE, ABMEREMN S50
ERICH LCHIEDAE TRAFRMICEHN T 2BBARE 80 BHALFER
&, BB LECEANBH SN TS REAEEN SRE SN HHELL. HHL
(FEFTAZHIRT DAHIEFRE . ABIEFRICBIRSA-AZZRL, &
REET1VDAAMEEI1DAMICERTAIE2DHRAEITRAEDKRT 5FHLE
 BAESEINEXDDLELCTH 1 DUEDRKICHE T, ZoEIhi=N0
D—HMEEXT PEXFERE., ZHTIRMBREEE. [THT 5,

Fro. AERAL, AHRALICAZ—UBRIAEZRHORALOR
ez ARMIREFREICEWNT, XEHRET SRR L., HABREI S
SINVERICH L CAIEDAE CTRAZHMICESG I S RAME 22 L EHA
fFERE, AR LICRAVBHF SN TS EAEEMN SRE Sh HERELE.
HEHWNIEFAEHERTEAMLUOXE, ML X THEEINSEERE
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2. BRBICAEEZEATRLGRFERT DM A -V ZEEL TER
ZRETHSFRE, KEAALYELON-EROFHEZ LERNE L TRMEE
HWEHET DERLEE, ZHI HIRMRELEE. ITHT D,

T, AERE, AHKRALICAZ—UABRIAE-ZEAMORELORX
faERE I S RMIREEEICE T, ABITHEZERS L THMOME &M
AoDREXEZTFHREST DRERE, ABICLYGELONEELIYHAMD
MECLEDRALEZEHT IELHEZEL, MECEORBAXEITE LT
RERALEAZHMREN O5IWOERITH LTRA L YKRIKICEERAYT 5
REASRE . M EICERANRS SN TS RAREN o RE Sh HFRELS.
HHEWNIEFAEHRT ORMML X E, AL U XITTHHE SN LHHEEE
S A= U EREL TEHRZHRHT HFHRE. KEEL YR ONEE
BROFHEZ LRNE L TRBIERMZHET SERLERRE, 2HT KM
BRERE. [THT D,

T, AERE, AHKRALICAZ—UABRIAE-ZEAMORELORX
fazRH 9 D RIEBRHETEICE VT, AMEKEGERNICTERELGN S,
AHOERICH L TRA K YBRKGRBARICTRAL, BEAXICK YRR
n-HMH EORBAREN 5 DRRELE LR ENY L O XS THIE L. iR
SNEAZRADEFRICTERABICHEL, BEHSEEINELGLTH
1T DOUEDRRICT LA ROEREARFERE L THIESh XD —8%
BXL, ERERARFICTERSNGN >R ERK LEZZNERDLED
BEREICHEBEL, BBRADFTNAENICA A =DV £2EE L THEEDER
ZIZEFRAFICEREL, RELEERERIYVEON-HHEZLRMELT
RbElEMEHET D RMBREAE. ITHT .

T, AERE, AHKRALICAZ—UABRIAE-ZEAMORELORX
a3 D RIERHETEICENT, AMONELHEAEEZTHRAET S
WREZH L, AR SRR BOME L HEXEICE DV TRERTALE
FHZERREABOERICH L THA I YKRKICHEBAL, BEASh-EENM LD
ARELE PR Z L O X THR L TREEICHE L. BEEICEREEL
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KEBHFL, AT—CEHRBEB LGN HMDEE L., HBH L DFRE
REZFOHRET ST LAF v oEREBICH L TITL, BIERRICLHHENH
DHEEHELECEDNT, AMICEHITIRBARLELTZREL. BEAXE
FRAWVDCEITK YRMICERS LE-RAEEMORH SN SRELL., HDHL
(EEHTADRHEAEZHEH T D RMEIRETE, [CET D,

REDHE

FERICENL, VINEITHEETIEEEHRLEENNZ—MoDEE
FECEFTAEETES L TRENRRIEEN o DEELLEZHRMAITHRET S
CEITkY, REEZEBEAELELE-SRELCICANGCERERDICENTED,
T, BIRMBOBEAERO-OIZEAXBEZS < LEGRIZBEWVNTD
. HELAEEDEZVWEENZ—VEROAD SBAMZEET S EMNFAETH
Y, REEDMIERZM LT D EANFRELE D,

[ 1 O 757 B 75 BB

[R1]EMkEH 1 TRI REEEDAFRDERE.
[F2] AERBRHEZDERE,

[E93] FREASS EE Z s FRBA D SR BAK,
[R4]ZEBEIZER T 1 L2 DERE,
[RS]EBEIZER T 1 L2 DB,

[R6] SFRDERR,

[R7] ST EIZERE T 1 L2 DB,
[R8IRHERAHEE A A —Dt R,
(RO BE BRI L DREFHLE LDOTRNE,
[0 R EBRELEEDOBZE.
RHZRET H-HOME
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[0019]

LRI, HEZRAWTERG ZFMICHAT 5,
K 1

ARERICLDFERV N\RMBREZENDERER 1IZTY, vI/N1(E
RAT—U6LICEHINTEY., VN1 LITEEEIh /-2 ERT—
VEBRBAMDOT A A FETI, VN1 DEREFEREIXARIZAT
— V6 ZEEER LEA O EMMICHELEDERERE T 4, BEANLZERIE
JINTIZHLTHRAICEELTEY., VN1 ZHREA3 095, FHA
KERS ([CAVLNTLWARREIL—F5THY . RIRERIIYACE 2 55
BD532nmL—H 4>, 25 3 FFK355nmEK LMEEE 4 S FRK266nmL—+ ., 199nm
L—474: EDUV (Deep Ultraviolet) Hh SEIEAIERTH 5.

T, BHERZRET IHEUERL YOSV ITHVRETHD., 77
(&d#R (588nm) . e#F (546nm) . g (436nm), h(405nm) . i#E (365nm) ZFEH I 5K
WBIVTOKBXE/ VS0 THMERTH S, L—H S ERRLI-L—H%
2 2[FEXMICEAZHAEDAMAICHIET SERKFERF 7 (LiNb0;APLZT [(
Pb, La) (Zr. Ti)O;DEE] L&) ICAHTHT S, BERAZRFORDLYITH—RY
MNEGENSHDIHBARREZFEFAVTIL L, CORLAMEHIET S
EIZ&YPBS (Polarizing Beam Splitter) 5 0 #&EiBT DHIXFFIED K
BIZEASIN, E—LIFANVE10ICASLTE—LEEHKT D, =
5—12, 13[CITE—LZEVINTRIIRGEE, ThENEERFRE 1
S2RRIR15E1/4BERT 7ICTHEDRAIKREIZHET D,

BIZE7ZNTIZH LT, SR, PRACEODEMNLGAETIRET SE
WIEAR WG, BFLEERYDOEA (A) FELHD. BEAX2212£5
VN1 ETORBAEREE, XARICHEYARICRWVEREIAEGS LIS
VDU RYANLUXR20%BET S, VINLED/NNE— U ORMETEE
Li=DA, L > X4 0 DNANumerical Aperture) RIZIERE L =it
MLOX40ICHIESN, BEHAFRIZEM D, RERLFERICITIL VX4
2, 45RV, RAE—LRTY VRS 0MBESNTINS, RAEE—LR
Ty R BO0ICTERTDAERFABICHKRSNE-RABEFALFNICH LUK
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A0ME (7—Y) IEHME) LHELGBEBET S, ThETNEREEIC
MZEFHZFS55a. 55baFELTHEDHILCEIRAEELT S,
MZHFAKXTFS55a. 55bEFEBLI-KE, EELX80a, 80bIZT
FREFNDA A=Y 90a, 90 b EICEEBERAT S, 14—
toH#80a, 80bICTHRHELEERE, EMRUEE100[CANSH,
RETER—/N2—CDER BIZE, BESY A DER) &HRNEL TR
ERET S, BRE LE-RMEOEFEPCRESIRUAL S EDRMEERITERIE
B110ICELN, BEZEL YNV NEDORMT Y T EDRMIER
ERE - RIGERT—FEZHNTEHENTREE LD,

Flo, BER1 1 OXBRBEEDHERTEITOMELRATE Y., #iE
HIEER 1 2 O [CEMEDIETZITLY, BBHEI1 200X T—T 6 PRF
BROBEEZID FO—ILT B, COXRZROAVDIEMETARS55a. 5
5b& LT, BEHFTF (LiNobQA5PLZT [(Pb, La) (Zr. Ti)0;MDEE] %2 &) DE
SAFHMREFIALILZIA 9O v 2T LADORKRET 1 IL3 RUMENS Micr
o Electro Mechanical Systems)ZFHWM\M=1RTRU2RTT7LAIKDT 1L
ANEHBEELTHD, Ch5DT/NAATE, BRABIZEL YSEEITH
DEB/BEXERAYTF T TEDRH, VN1 LEDIRE—2DE Y FOR
RIZHE CTHREPICETRE T AILR ) VT IRE—VIZERT 5 EAHEEE
BB, Ffz. JINTOREBEHYPLUOX4A0DERUBEE—HIEDH
[CEVINGIZRELT, ZRT—U6ICTUINT1DEFIZHHT H0
ENHBE, COVINEIREARELT, XTIARXLHY., Ry b3k
ZOINTICEATIESIREABAR131EVINT1ZRGFLEZAY Y
FEEBELTRAY Y MEOTELY 72/ \OBEERD DIV z/\&EIEH
B130OAMESNATND, VINTDESERMPLUXA40DERBED
ZERD, FBENDTI+—HRELTWBHEIE. VN1 EERMEIC
EROT DL ITHBHIEE1 20N ZXT—U 6 ITHBREHT,

UEDBRICEY., 72N 1 LORMBERET HH, VN1 EEREZE
BEL-ZERFEBEICHE>TVS, RETE, XITREOXRMRENBEN
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[0022]

[0023]

[0024]

THY. TRONRE—VORMIEBRE LI GO T—ZADH S, COTER
AR ZHF I SERHFEERBREROARER 2(2RT, BEAX2 23X
ARICEWIZTY /1 EZMRERAT S, CORBABREIIC/NNZ — 2 OXRE
BEDHEMANHDIEE, BELEZAMLOX40CTHIELT, LYX4
2, 45ICTUINTDT7—) IEBREEMHL. COMEICEREHARS
5%FEET S, ZRERB/BS SICTERMT LR ) VT EShizRIF, HERL
VRXBOITTAA—DEUH 90 LDREBZRERKT S, CDMA—DEY
H#9 0% 1 &JtIZEF| X4 iz C C D (Charge Coupled Device) ¥CMO S (Co
mplementary Metal Oxide Semiconductor) HASTHD, LD 1EFRD
MBl&, EEV /N1 EOBBARWERELFR4 1 DEBEMDETKRES
TEHEI-HEE D,

ChIZEY, XAMICFEERAZREGY, VN1 LEITEBSNE
DTBIZHEHINE—2 8 LDAENBREZINH TSI ENTRELE LD, F
fze DINTIZERESATWS/RE—2(E, AAVERERVZEDOE Yy Fi
EHRRATHD, REFEDERELZRLO-OIZIE, EENNZ—UN LD
ELACEFTAETIMHEH S DNMTEXLL T, REMSDHELDHZFRET ST
ENEHMTHS, T, ERBEEL TS/ —VIZIECZERMT 1)L
BDEXNE—VEERTHENBUNTH S,

LML, TDI (Time Delay Integration)toHD&K 312, 2 RTKIZZ
AERAERII SNt FZERAVSERIE, AT—VEEAMXIT/NEZ—Y
DEAEPCE Yy FORGHIERM CTHEYGEL/NNZ—VICHET S EMNT
EFH0, CNIIHLT, R20BRATEYINEEAAXOBREERN1E
ZLMLGEW:=, ZTHRERBOEL/ I —VEERICYBRZEZ T EITLY
N —UDERBTHLHEYGERM I A NE )T ETIENTRETHS

M3 (a) A1 TCRLEERAFRF7ICEHIBEAXLEOTETRZID
R
DINLIZEERELRICNRZ =0T 2 ZEITBRYBRLERESATWS,
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B4 2RICENF—COARACEBPERY, ARSI HLIEHZEEFIOE YT
BREMNREB/INE—EESa, 3b, 3chABHEIhTLS, Thibm/
B—UMEETE, BEEINANZ—URHEALENEILT S, ZDOH. EE
ALV S ICHRBAT 2HE. 44 2 NORELLEN S ULEEIC T
LEWRBAXEICERETAILENH S, CDHFE., REBELALED DGV
INRIEERHE L&D & LT-5E, BRAXENDLVE-HICRHRH# S5,
FlzZIE, BEALE—FICTRESHOIBEALENEI (b) D&LIITHDE
35,

[0025] COETIE, REMELXEDZLVIF—2EE 3 bDEELENSE Y
MAXE160KRMEHDLIITRAXELREL TS, B3 (c) D&S
. BEEIhAIHELENSVEEIFEALEZEIEREL. REHKILLE
MEVE TIIBAXAEEZE (RETHHIHT S, ThizkY, @3 (d)
DEINTEIYBEMAE16 01T LT, EUoHELELEE1 65 ZRAFLA
ILTRHRHET S EMNTgELE LY, B3 (b) DIEEI aPMEEHI cTHH LT
BEAXEFEOT ZEANTEEERY ., ThODEESTORMIRHBEZRFL
THIEMNTAREEG D,

[0026] R1ITRLI-ZEMZFAFESSa. 55 bDHEER A4 (X ZHEE) TR
9, EBROEMERIRFS 6 (TFEB, HMAk, EXEHEI S 1ILAVES
6AXYAMIZ2RTKRIZEESIN TS, AFH180[F1ILAY ME
([T, B, EXLHIEHFETHY ., ZHERFEF S S5OBBNXEHERS
NEREDILAY MWL DXEFAERT S, COZEMERARTTFND1IL
AVMOEEFZRSIC3EETT, K5 (a) EEKREAV-EHERSRT
Hd. BRIAIFAGE180F, H1DPBSSEOICTERRLEELG
TWa, TFT(Thin Film Transistors) &4k 1 9 5(ZT, FHAEBE 2 1 5D
MEEZFIELT2O0ORAE200, 21 0DMIZHAIA TSRS 2
O5MNEINEEFT D, CORZ205DEINE LT, RFhR220%E
MBI DT ILAEBIEDERFE 18 5 =HlEAlgeE 965, BIS (b) ITER
AEMRZFALI-1ILAD FOBEBEZRT, AT 18 OFLiNbOE LM
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[0027]

[0028]

[0029]

PLITIH EDBRAFMREBLI-ERFAM 23 0ITAHT S, TLAVRD
EICHREN-EBOENMEEICKE CTAS LI-ERRFILOIRS) A M % HiiH
L. RAEIR250DFEBEEEZADEMNAREE D,

B5 (c) [CMENSZRW =1 IL AV FOBEETT, 1T LAY MIIE
EHRER26 0 LBHERAREIN26 5HABEINTLD, EikE2 6 0 L #
BERAREM26 5ICAMEDEEZMNMT S &IT&Y ., BRETEDIERIC
KO TERKE2 6 ONHERNFELEI2 6 5AICENIAD=XLTH D,
ChIZkY., EfFI26 0, BREINRLEE26 S~ADHMEEZHIEHT 5
CElzkY, ERIORABRENIR > TAHADER/FEREIL A P
ITHIET 52 ENTEEE D,

LED &SI, BAXEDOHBZRARICEEL-EIALFERTF7LPB
SOMEBICTEHEL, ZEMT A2V TDERI—VOBERVBZ &
BROCERAZRFHNIINENSLE EIZ K P EMERBRTITO. CDEE XA
MBS SN /88— TEITEYIGER/ N — U EBRT H1-0HIZ, Uz
NEOBBAXEMRBAL, XFRICHERBREREGSI LSITIA—DtY
YORAMERET . chITEY., VINTDTFRIZHE/NZ— PR
Mo DBELLIFITRIREE LY, TRE/AE — U ORMBOBHIERICE RS
Hb,

K 2

EiEfl 1 TIEBBEDEMERARFICOVTRLUEA, AEEH TIERE
MEMERRTEAVEREHZEZLET, H6IC2RTT7 LAKOM Digit
al Micro-mirror Device) ZFIFA L =R EMERFEAV-AZRDOERK
ZRY. VINTEDNRNEZ—2 30ORMAICTHELEZRHL X440
[CTHEIRT 5., EEMED D=1/ 2FER4 3 LEEGHIED D=1/
AKRRIRA4ZFBBLT, LYRX42, 45%NLTPBSS51ICAHFTS
. PBS51%#ZBLI-EREL (PRERSD) F, 1/ 4KRIk68a%
Bl L TAREEG D, 7— ) IRHREOHKMEICERE L - RS E D ZERM
EHAR/70alcAFTT 5, EHERR7 0 aldfE<D IS —EHNERAAHF
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[0030]

[0031]

[0032]

X YVIEFRTDI2EDTHY., JzNLEDNRE2—hSDOEFAFENL LT
WEEIF S T—AMER L TRBASEIRAEN L TEXRT H, BHLIZLK
EE5—#ERESETIT, S S-ICHLTEEICAENASHTEELIITZTF—
EMNRESINTHY ., REKEASF LEARERCABRESAMIEET S
c BE1/4EER68 aZ BB LIAIER/BAEE—LRT)vAR 156(IxL
T, SEAELE>TRIT S, RELIHIEHEL VX80 allTAL A=
#4990 abIcBEGEREET S,

—7%. PBS51&2RHNTHERRENL (SEAESD) . 1.7 2KRIKS
2|12TE2NDPBSS5IIIHLTPRAELELGE>T, E2DPBS5 3ZEHA
5, BBRKIE14FERER6 8bICTARENERY., EMEFAR70bIC
THRHELEZCBEVAEDAERBRMIRFTSETELL, TRLUSNOBREAIE
BE1/4KERR68bICTPBSS53IZLTSELEEA>DTPBS 53
ERHT D, RELE=HIIHEELX80bIZTA A—DEUH90b LIS
HEB TG T D,

7 ICRSFHERMERARTF70D0HBEEZTT. 07 (a) [IRFUEME
RRF7ODXZHERZETY . RFAREMERRF7O0REXXYHEHAD 2R
TIRICRERERMERRFOIL AL FHAEHBEEIA TS, ThoDiE
EELT, B7 (b) ~ (e) ICTABEOEEELTY (2TLAVNEH
) o (b) IEEGICTEHBALLMEMSZFIAL-BETHDH. ZREHF?2
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Document 1: JP2008-268141A (HitachiHigh-technologiesCorp.) discloses
an invention of a defect examining device provided with an illuminating
unit (“a light source unit and an illuminating optical system”) including
a light source for illumination at an angle of elevation and an objective
(“a light capturing means”) for collecting scattering light.
Document 2: JP 01-153943 A (Hitachi, Ltd.) also discloses an invention
ofaforeign-matterdetectingdevicehavinganilluminationoptical system
(“a light source unit and an illuminating optical system”) including
a laser for obliquely illuminating a wafer and an objective 4 (“a light
capturing means”) which scattering light enters.

Document 3: JP 03-009246 A (Hitachi Electronics Engineering Co., Ltd.)
also discloses an invention of a foreign—-matter examining device having
a light beam applying means (“a light source unit and an illuminating
optical system”) for obliquely illuminating the surface of a wafer and
an objective 16 (“a light capturing means”) for collecting scattering
light.

Therefore, the technical matter common to the invention set forth
in claim 1 and the inventions set forth in claims 7, 11 which is “a defect
examining device, relating to a defect detecting device for detecting
a defect on the surface of a sample on which a pattern is formed comprising
an illuminating optical system including a 1light source unit for emitting
light and an illuminating unit for illuminating the sample with the light
at a predetermined angle to the normal to the surface of the sample and
a light capturing means for capturing scattered light or diffracted 1ight
given off from the illuminated region of the sample illuminated with
the light”, is not novel in view of the disclosed contents of document
1, document 2, or document 3, and the matter is not a special technical
feature.

Therefore, since the invention set forth in claim 1 and the inventions
set forth in claims 7, 11 are not in a technical relationship involving
one or more of the same or corresponding special technical features,
they are not so linked as to form a single general inventive concept.

Judging the special technical features at the point of time when an
additional search fee for the independent claim was invited, the
application contains the two inventions below linked by the special
technical features.

(Invention 1) Inventions set forth in claims 1 to 6

A defect examining device having the common technical matter,
comprising “ameans for receivingthe light capturedby the light capturing
means andpolarization-splitting the light intolight ina first direction
and light in a second direction perpendicular to the first direction
and a light interrupting means for interrupting a part of the split 1light
in at least one optical path of the polarization-split light”.

(Invention 2) Inventions set forth in claims 7 to 13

A defect examining device having the common technical matter,
comprising “the light capturing means composed of an objective, a means
for detecting an image by disposing an image sensor having an element
such that the intensity of light can be modulated for each pixel on the
image forming plane formed by the objective, and an image processing
unit for determining a defect candidate by comparing the feature value
of the image acquired from the image forming plane.
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