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(57) Abstract

An exposure method capable of reducing a speckle pattern (interference
fringes) to be formed on a pattern of a transfer receiving object without
complicating and upsizing an illuminating optical system and without
prolonging an exposure time even when an exposure beam high in coherence
is used, wherein a laser beam (LB) as an exposure beam from an exposure
light source (9) is guided to a ring-like delay optical system (22) via a
deformed illuminating mechanism (19) and a condensing lens (21), and a
plurality of light fluxes that have passed through the delay optical system (22)
as many times as are varied from each other by open angle-dependent internal
reflections are overlapped each other to be taken out as a laser beam (LB3).
The laser beam (LB3) illuminates a reticle (R) via a fly-eye lens (25) and
condenser lens (7).
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2.5 3000  A0.05 0.10 0.15 0.20 0.25 0.30 0. 35C0. 40 0. 4580. 50 0. 55
2 3750  A0.04 0.08 0.12 0.18 0.20 0.24 0.28 0.32 0.36 0.40 0. 44
1.5 5000  A0.03 0.06 0.09 0.12 0. 15 0. 18 0.21 0.24 0.27 0. 30 0. 33
1 7500  A0.02 0.04 0.06 0.08 0.10 0.12 0. 14 0. 16 0. 18 0. 20 0. 22
0.5 15000 A0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10 0. 11
0 300 A0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

K2IZBNWT, EHEZAOBIZLEDOFEZHIEL TWATS 22 TER
THIEWLEL T, EQOEIBARINBENER 2 2HEMEERLTHS
TBhOMO4 4MEHEEINEINERDDIENTED, BEXFR220
IBH25 5 mmaOBFEITIE, ERIZHFFAXIIBZ4LZAEM0 OJEHMN
FO44moftiang, £k, ZFEOLDIT, BENFR2 2OEZE 1.
5XH (BiI51. 5X55=82. 5 (mm) ) &LAEEZEDEBEHRDT
HIzFT. B2ICBVWT, FHEAXICEZAMALZBEA0 OXRNHIET 58
BEHENTHO44NSHHEINEZENTNo7z. BIE. FFHEANTEN
FeBREM O DNWIL, BIEBDWOBENER2 2ITDWTHEATH 2,

RiZ, R2OERICEDOWT, BESERIIONWTOYIalb—ra %
ToTHONIEHREERI~KLITRT, FHEABIRIL. JHEOEIL &,
TARTBRL—HE-LOBEMAOSME, FO4 4 DEh SBIENFR2 2
DIEHEDLOEh / HEIZLK>TREES NS, ZTOHEADSMITL, BT
NFR2 2% —EEBLIEL—TE—LNBIEXER2 20KENTEET
HMNBEORFICHINIELIENTES, I T, BIENFER 2 2 ODWHEE
RE#AR (ZNEXHMETS) 121, 5XH (=82. 5mm) T. #t
Fm (INEYAWMETS) ICH (=55mm) THBHELT, BO44D
BHXAMIZ1. 5Xh (=7. 5mm) TYAMICh (=5mm) TH5
ELT, BEE (X, Y) OFRRZBENFR2 20MEOF.LICES, FL
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T, BIEXNSR2 20WHEZHN4 4 DIEZHEAME L TXAMEY AR
TNETENL 1EICHET2, CORERRZEENFER2 2OMEOHE 14
IR (0<X<1. 5:-H/2, 0<Y<H/2) NTRLEZDONE3IRUVE
4ATH5,

e, £3IXBNTIE, BIEXER2 20WEDE 1 RBEHDO0<X<1.
5 «H/ 4D, FHO4 4087 (XHGRDIEL. 5+ h,/ 2 TYHMH
DIgh /2 DES) ZBRWT, XARKONY AMIZZENZNHN4 4 Dig%
HiELTREISNTNWS, £/, R4IZBWTIE, FOE1IRBEADL.
5 -H/4<X<1. 5+«H/20EEMN. XHARKOIY HENIZENEINH
04 4DEEBEMELTHEIZNTWVWS, LT, XIRVSELFOESE
SN EEE. ENENXAM,. YAHMIZ 6 FHOTRICHEIE N, BE
¥%22%1EEBAL T LEOERTHEBBLIZAEN, TNThO4
AMEFHHINDETIEENZER2 22 EET 55 OEE n OENRE
NTWs, FAIEEIDOKX<L. 5+-h/ 2, 0<Y<h,/ 2 DEEII
04 4RNOEETH S0, TOHEHBENOEEFRZEBLLZL —TFE—
LISBIENZ R 2 22 BB THREENIIENETN L ER>TWS, £/ &
3D0<X<1. 5-h/2, 9h/ 2<Y<H/2DEEHADEKT %
BEELZL —HE—LAWNBIEE¥R 2 228 BT nidENEN2 &z

"o TWD,
(%3
X=0 1.5-h/2 1.5-H/4
H/2
22 2 2 2 2 | 814 610 4 4 (4 466 6 6
22 2 2 2 2 | 814 610 4 4414 466 6 6
22 2 2 2 2 | 814 610 4 4|4 46 6 6 6
222 2 2 2 | 814 610 4 4|4 46 6 6 6




10

15

20

25

WO 00/70660 PCT/JP00/01642
38
22 2 2 2 12 §14 610 4 4 | 4 4 6 6 6 6
22 2 2 2 12 §14 610 4 4 | 4 4 6 6 6 6
9h/2
5 5 5 5 5 5 (403530 52020 |20 20 15 15 15 15
5 5 5 5 5 5 403530 52020 |20 20 15 15 15 15
5 5 5 5 5 5 [403530 52020 |20 20 15 15 15 15
5 5 5 5 5 5 [403530 52020 |20 20 15 15 1o 1o
3 3 3 3 3 3 |2421 6151212 1212 3 3 3 3
3 3 3 3 3 3 |2421 6151212 (1212 3 3 3 3
3 3 3 3 3 3 |2421 6151212 1212 3 3 3 3
3 3 3 3 3 3 2421 6151212 {1212 3 3 3 3
3 3 3 3 3 3 |2421 6151212 |1212 3 3 3 3
4 4 4 4 4 4 | 8281220 4 4 | 4 412121212
4 4 4 4 4 4 | 8281220 4 4 | 4 412121212
4 4 4 4 4 4 ) 3281220 4 4 | 4 412121212
4 4 4 4 4 4 | 8281220 4 4 | 4 4121212 12
4 4 4 4 4 4 | §281220 4 4 | 4 4121212 12
4 4 4 4 4 4 | 83281220 4 4 | 4 4121212 12
5 5 5 5 5 5 [403530 52020 |20 20 15 15 15 15
5 5 5 5 5 5 [403530 52020 |2020 15 15 15 15
5 5 5 b 5 5 403530 52020 |20 2015 15 15 15
5 5 5 5 5 5 [403530 52020 {2020 15 15 15 15
6 6 6 6 6 6 |2442 6301212 [1212 6 6 6 6
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T 7T 7T 7T 7T 7 |56 7423528 28 |28 28 21 21 21 21
8 8 8 8 8 8 | 8562440 8 8 | 8 8 24 24 24 24
99 9 9 9 9 726318453636 (3636 9 9 9 9
10 10 10 10 10 10 |40 70 30 10 20 20 |20 20 30 30 30 30
h/2
11 1 1 11 8§ 7 6 5 4 41443 3 3 3
11 1 1 11 8§ 76 5 4 4 | 443 3 3 3
111111 § 7 6 5 4 4|4 43 3 3 3
111111 § 7 6 5 4 4|4 43 3 3 3
11 1 1 11 8§ 76 5 4 41443 3 3 3
111111 8§ 7 6 5 4 4[4 43 3 3 3
Y=0
(F4)
X=1.5-H/4 .5-H/2
H/2
wiwiw 2 2 2|22 2666666 444
01010 2 2 222 26 ¢6¢6 6066444
01010 2 2 222 2666|666 444
01010 2 2 2 {2 2 266 6|66 6 4 44
01010 2 2 2 (2 2 266 6|66 6 444
01010 2 2 2|22 2¢6¢67¢6]6¢°66 444
9h/2
5 5 51010 10 |10 10 10 15 15 15 |15 15 15 20 20 20
5 5 510 10 10 |10 10 10 15 15 15 |15 15 15 20 20 20
5 5 510 10 10 | 10 10 10 15 15 15 |15 15 15 20 20 20
5 5 51010 10 |10 10 10 15 15 15 |15 15 15 20 20 20
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51515 6 6 6 | 6 6 6 3 3 3 3 3 31212 12
51515 6 6 6 | 6 6 6 3 3 3 3 3 31212 12
51515 6 6 6 | 6 6 6 3 3 3 3 3 3121212
51515 6 6 6 | 6 6 6 3 3 3 3 3 3121212
51515 6 6 6 | 6 6 6 3 3 3 3 3 31212 12
202020 4 4 4 | 4 4 4121212 (121212 4 4 4
202020 4 4 4 | 4 4 4121212 121212 4 4 4
202020 4 4 4 | 4 4 4121212 (121212 4 4 4
202020 4 4 4 | 4 4 4121212 121212 4 4 4
202020 4 4 4 | 4 4 4121212 121212 4 4 4
202020 4 4 4 | 4 4 4121212 (121212 4 4 4
5 5 510 10 10 |10 10 10 15 15 15 |15 15 15 20 20 20
5 5 510 10 10 |10 10 10 15 15 15 |15 15 15 20 20 20
5 5 510 10 10 |10 10 10 15 15 15 |15 15 15 20 20 20
5 5 510 10 10 10 10 10 15 15 15 |15 15 1o 20 20 20
303030 6 6 6 | 6 6 6 6 6 6 6 6 6 12 12 12
35 3535 14 14 14 |14 14 14 21 21 21 |21 21 21 28 28 28
40 40 40 8 8 8 | 8 8 8242424 (242424 8 8 8
45 45 45 18 18 18 |18 1818 9 9 9 | 9 9 9 36 36 36
10 10 10 10 10 10 | 10 10 10 30 30 30 |30 30 30 20 20 20
h/2
5 5 6 2 2 2|22 2333|333 4414
b 55 2 2 2222 333|333 4414
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5 5 6 2 2 22 2 23 3 3|3 33 444
5 5 5 2 2 2122233 3333 444
5 5 5 2 2 2|22 233 3|33 3 444
5 55 2 2 2 (2223 33333 444
Y=0

RIKVERAIZBNWT, SR THRZEAAT DL - E—LONTRIENS
R22NZEEETHEE n OENELDNRALIL, LR RN T HREEHEL
FREBFEDICHEWIIFRETFEHLREVWEART IENTES, b, @A
BnDRBZHAFTENWITEENIIA>I—L 2 THBH, £IT, K3
BOEAICEDINWT, EWIKEENIZT >ae—L Y M ROKEERSIZ
LD,

RO5IZBWVT, nE3EBTFREFABT DHEMBELFER2 2 2HBT S
2ROEE. NAGEBEEN N OHFR BFR) O NBIZZDOHXRD
BNADEEKOHAEEITHT HEIE (%) ZRELTVWS, R5KD, AWZ
FHEWICA > Ie—L 2 MaARN2 2HH DT ENGND,. THULEBE
222 2ICAHT S L —FE—LL B 2 OB FEHEIZ 00 EBE

N5IEZE®RLTWD,
(&5
n NA NB(%) n NA NB(% n NA NB(%)
1 36 3 4 0 0 67 0 0
2 108 8 v 121 68 0 0
3 140 11 6 1T 1 69 0 0
4 198 15 310 0 W 1 0
b 104 8 38 0 0 1m0 0
6 130 10 39 0 0 2 1 0
T 13 1 40 13 1 73 0 0
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l | |10000|

Kiz, M2 (M6) OBEXYZR2 212BWTIE. AFHE4 3ITHKE
NFEHEO44ARBEESNTVBD, ZOHGICEIAFHE4 3ICBT5R
HXIERHITE>TARTEL—FE—-LLB 2, kUOHFHans L —F
F—ALALB3OABEEIENELZBNNH D, TIT. AHTSHL—HE—
LEOHFHHENZ L —TE—LOXABEREETSE2DDOEROBIEIC
DEN8EZZRL THIAT 2,

FTHE (a) & M20BIEN¥R2 2DMABEZRIRAERTHD, &
D8 (a) ITBNT, BEAZER2 20— THRIEATIZAL22aD
FETHAAFNEE4 3ITL—FE—LLB2WAFL., ZTOAHNHE4 3
N5 L—HYE—ALB3NHHINTWS, ZOHE, K8 (b) LI
ARHHA4 3ZRFEEL T, TO—EICERORD 4 4 ZR T ZDNK 2
DHATH B, ZOAFRXTIE, HEITHL T4 5° THERTIHEO4 454
WNEMEFHEBIEZFALTHD, HHENH L —FE—LL B 313K

KHLTHEWTLED, 22T, M20FTIINERER 7Y XL 2 312k
S>TL—HE—LLB 3 OEEZELMIIH L TRIZBEIIEDETNS, £
oo BHIOXDICEEBNABOGEITIE. LF VLR ORBAFEBICER I N
DA IAPDEWTEE (ARy V7)) Oy FHRZLF I IVR
DEZEHAMIHLTA5° BETREIETBSZENEE LWL, ZHZX
ST, EEAMICITEEEHIRICE > TREDS OZENREINEZNET
HBd., TOXIIT. VFIVIVR LOFEFEEE Yy FAHMZER AR LT
45° BETREIESLZDITE, R2I2BWT, BEX®R2 2204
4 DR EEHE L THIEAERELIES &I, WEHEATUVLAL2 3D
HEITS U THRER S ERUE L W,

—7. K8 (c¢) OFlZ. BEATI)ZXL22aDAFHE4 3 HIT/NAEOD
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BEATUXL44AZETEL. ZOBEBATUIL44ADERT S 2HD—
FHEL—HE—LLB2OAFRBHMEL T, izl —HFE—LLB 304
HEMEL TS, ZOFRTIE, ARTSL—HE—ALB 2 KUSHE
N5 —HE—LLB3DORBEENDLEWFIEAH S, £/2, K8 (d)
OHN. BEATYXL2 2 aDAFHE4 3 LIT/NIOEAT ) X LB DM
H44BEERL. ZOMH44BOERXRTSH2HD—FHF% L —HFE—LL
B2ODAREBRELT, HFEL—HE—LLB3OHEETEL TS,
Z0HFRD, L—YE—LLB2, LB3OXBEENDEWFEND S,
M8 (c) RUKS (d) OFITIE, AsHHE4 3 2&RFAmEL TRHMT
BZEICED T, BEAFR2 2HNERVEL TEBTS L —HFE—LDH
BEEREZRIIDIBRITES,

KiZ, K2 DBIEXFER2 2O0EBAICDOERIZSRL THIAT S,
M9 (a) OEEXFZR22AIZ. 2D0EBATIXLE2DDAR (H
HHHE) Rooy REMEZY D VRICEESETREL THBKSNTHD.
INZAR—=ZACIZ DIRINBRENRH D, £, B9 (b) 13V > TIROEEN
272 2 BOMAFIROEMOFRIFICHDICHESE 5 3 2RI, ZOAFH
L TORATE 5 3 OFRMICKHBEREL THE, ZORMNHEL—
YE—ALB2DAREBREL T, ZORFHOERZL —FE—LLB 3
DRHBEHELTHEATEZHOTH D, ZOHEAIZ., L —YE—-LLB 2,
LB3ZHFODEHITEAR—ANBENEZIZENTH 5,

FIZK9 (¢) 1d. BIEX¥R2 2E2HMTIEATYXALZ 2 aDAs
M4 3OHREPICEHRELTOEABORO4 4 CERRLZHZRL.
B9 (d) 3. BATY L2 2 a0 AfHE4 30FLASTNRE (R
L7z MBICERELTIREESAROBMO44DERKRLAZRT, K9
(¢) RUOK9 (d) ofITIE,. ARLEL—TFE—LOKFRFENETH
MELEFEHME TR EEMITRDD, A=V e ROk %
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BPeg 2 ENTE, KM FHEEREICEB T2 IENTES, FITK
9 (d) OHITRAFRLEZL—TE—LORKFFHENLETO2HETELED
2HIDFH AT CTRRB S0, BEMZATFEEDREBDRNL D EL< 25,
E/z, B9 (e) 1F, BENAERZHEBRT2—-HOEAT ) XL540#
H43ADEEZN—T7I5—&LT, #E43AZE2KELTAFERN L
DHHEBRELTHERTZHTHS. ZOHTIE. ARTZL—HFE—LIZ
BIEt R % 3EMEEAT 5 ERMANFHEINTLED 2D, 1> ak—L
> MR OENI DI WA, B IR TR 7R AT F I 2 R T & 5 F
BERHD, £, K9 () . BEAZROAHNHE AL 3ITHLTL—H
E—L%27 L2 M)y VHEOEENEVNISITAFRIELATHSM. K
9 (g) BFOAHNHEE4 3ITHLTL—HFE—LEREDT LMY
IJHDBEZZRFE Y TARSIELFATHS, TOIIITHEDT L MY
VIHDOEHEER DL —TE—LZBEAERIAFHEIEL I LITE- T,
B9 (d) ofloL>iclHO44DDOMNEZRLI LGS EFRKIC, BE
HFEZNORENEHZ AT TEWIERS S ZENTE, RT3
HZEREEETE S,
UEDEIITAFTIE, Kr FIF YL —HFZEHAVWEBNAEIZIDNT
ALY, SBIVEREDATFIFIYL—4% (193mm) . F:
=8 (157nm) . Ar: L—8¥X (BE126nm) . YAGL—¥
DEFR, XITFERL —FOESREEORTHEZHET 2 L -9 E B
E—LELTHATIHEICOBIENSER22 (NTI22A, 22B%) i
ARTHD, LNLEBARS, TOXIICEREDL —YE—LZFAT 54
T BIENFR 2 2RI RN F—ERICLDEHEZ TR0, FHIPIC
BATOWERAEINEELZOL —YE—LEDLERIBIZE > TR S
NLZEVYEMNBEFR2 2OAHTET4 3TMETHENND D, £
T, BENXER220BEATIXL22a (AiHE4 3) 2B AREE L
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=0, ARHE4 3ORO04 4285 LOICZ20MEONBEZIET 729
DOBRZAN—FRT. ZOAN—ORFFIZL—FE—LITH L TEERE
THEEREEENN—THEIICLTHhEN, £z, FEMEOREEZ I
TBEOITIE. BENXFER2 2EBRTHEROIFEEM (O REMRE)
BRI IFREFRIZEZAWD Z L, HARREIREL > T—HIITR
T2 ENEELWY,

/o, BENHF2 2EMEKRT A0y REM OB (70T T,
N K EINE K720 —EBONRDOBENEL SN H 5. DI
BERIT. ARTAL—HE—LLB2OHEADRAKANKENESL K
DT, BEANKEIVRENOY REMONE TRFT S EICH DT
AR N K S IORENSER2 2 2RETHI LD, L—FE—LDRAERE
RO BHIEDDEERERTH S,

B, FEROEROBEOBIENER2 2Z2ZBAL THTFHHENEMNTL
FOIVEZE->TLEI BB, BEXAFER2 2IZAHTE L —FE—LA
L B 2 OYtEhicH 9 2 EFAZ AR S 2 X DITLTH LI,

/-, LROEBOBETIE. HHEROFTT N - AT T —F &
LTII9AT7A LV R25MEASNTWEN, 75471 L 22501
boicay R A F L= EFRLTHIN,

Fiz. K2 OEERFITIE. ZRBUIEAE 1 O ORICEEINER 2 20EE
INTVBEN, BRIRHEE 1 9ORNTEBEFR2 2ZBEITSHLDICL
T\, BiZ, L—HE—LLBOBESHANLENTEHETH DL OGS
WZld. BRI 1 9 2RIl ThL,

KIZ, ARAOE 2 OEEOFEIZDODERLI O0~K1 6 2B THHAT
5o BB, ATy T TR AF v DARNOBREBNEETEILEZTD
BECAFEHEZBALEZHOTHD, M1 OKUH1 11I28WT, K1~K
SITHINT BEMITIIE—FF 5 2T U TEDFMFHAZEIRT 5,
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10, AEIOBRFEENEBEOHBHERZRL, ZOK1 0IZBNT,
BRI MN SV AR EINLBAORIDE (BHE—L) LLTOMK
HEINEEEEETHL—HE—LLBWRIARSICAKHLTWS, 4]
DODEHHFEI ELTIE. K1 OEROEEEFRICRIBEREEN—HE LT
0. 1~1pmEBEIIHFELINEZKr FIFIIL—URE (REKE?2
48nm) MEAINTVEN, TNLUNMATrFIFITL—H (FE1
93nm) . F: L—% (E157nm) . XBYAGL—YOEHER
EEBEOTTHEOEWL — Y — A2 RAETEBNEZFEHT S
BIZHBAFEHENEAIND, BT, BEAEIEL T, XBESEHHEHAT
5, 2B, INSOHFIX/ IV AHKETH 2,

iz, BEAZR8IL. M1 DOEBOEEEFMRICATT HHEOEHEEIRZE
MEOBARICEMT DHFRE, SHBERBRAZRXIT T AN -1 >
T —% (AZT7 AV XBFEIDFAY) ELTOHRDEITRDOY R
WHEEHME, VL—L 2 XRE, HERD (LFINTIAUR) L&
ATWb, ZL T, ARTS L —HE—LALBIZBHARSICL>THEDH
ORZEZETSHEHIC, BESANE LI NZRBEET USRI, B
HIURIAT oYL AR TERTLFINRONY —CEEMEWER
O REAHEE THRIAT 2,

Ko, AOIOEHER L 311, BARGEFZRETILEDOEKT 4 X
JILBENSRHEER L 3 atERINTWS, £, YJINAT—D1
EOTINWOEEITIE, AEREGBIVRIRED S U 20 EHE SN,
BEDST S 20EHEICE,. M16 (b) KRTEIICTEF—)KDZ
HE2 anBRENTHEO, ZHE2 aiC AR LRI ] UDKELHIS
BN 1 0OFHER 1 SITHRINTWS, ZTNHLUSADR 1 0 ORI
B 1DOEBOBESIFZIIEERTH DD, TOHMRFHHEEEKT S,

RIZ, BEIOFTICICIR 9 K OHREAR 8 DMHRIZ D EFEMICHAT 5,
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