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OPTICAL ILLUMINATION DEVICE, PROJECTION EXPOSURE DEVICE, EXPOSURE METHOD
AND DEVICE MANUFACTURING METHOD

ST &

AERRGE PR LE E - A DR T H 1R (optical polarization) ik f& 2 FEA KR BB £ E
(mask)Z & » THEABHRERRYD - WRPBEARERABRALZLA NS AERPAZLAPL &
o BEARE R 4 ILS AL Bk IL REB 4 B (reticle)R » AL A4 PL > A M R X B £
AR F T R B (wafer)W L - £RBALZERAILS F » W LLR | NASBARETS BB
AAIL > AiB@mmz haBENE —RE AITHEM 12~ 13> KRB A TRTRZAARU
AT CZBA TG LT E LR RESR A mARER > SAREL 14 FOORT RBAGHSF
RGBS A R -

A projection exposure device is provided, which is capable of decreasing light loss as the emitted light
illuminates a mask in a prescribed polarization state. The projection exposure device contains an optical
illumination system ILS and an optical projection system PL. The optical illumination system ILS illuminates
a reticle R with the emitted light IL.. The projection optical system PL projects the pattern image of the reticle
R onto a wafer W. In the optical illumination system ILS, the light IL in a line polarization state and emitted
from an exposure light source 1 passes through 15tand 2™ birefringence elements 12, 13 which have different
directions of phase advanced axes, and in a specified annular region, the emitted light IL is converted into
a line polarization state in a circumferential direction with the optical axis as the center, then the emitted

light IL passes through a fly-eyes lens 14 etc. and illuminates the reticle R in annular illumination condition.
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ZEAXBEARE:

A projection exposure device is provided, which is
capable of decreasing light loss as the emitted light
illuminates a mask in a prescribed polarization state. The
projection exposure device contains an optical illumination
system ILS and an optical projection system PL. The optical
illumination system ILS illuminates a reticle R with the
emitted light IL. The projection optical system PL projects
the pattern image of the reticle R onto a wafer W. In the
optical illumination system ILS, the light IL in a line
polarization state and emitted from an exposure light source
1 passes through 1% and 2™ birefringence elements 12, 13
which have different directions of phase advanced axes, and
in a specified annular region, the emitted light IL is
converted into a line polarization state in a circumferential
direction with the optical axis as the center, then the emitted
light IL passes through a fly-eyes lens 14 etc. and illuminates

the reticle R in annular illumination condition.
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[ ZA k1] B & FA145 5 F 5-109601 3% 23R -

[ 3F £ #) x Bk 1] Thimothy A. Brunner, et al.: ”"High
NA Lithographic imaging at Brewster’s Angel”, SPIE
(£ B) Vol1.4691, pp.1~24(2002) -
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BEREHZ Filifo b B o)~ FA BB 2 HEA

14956-D-D pifl 18



1474132

F3%E 101141665 P IGRAEBBURETES fEIEE#A:1034E 5 A 6 H

HiE » TXHRRETHS > EREAHMEBR R
Hio T -
[ &% K]

UTF > HAARBFAZBETHRBEZL—HIUALRBRE D
hu BALBE o A An] 44 th & 1 33 1 (step and scan)F &, A7 MK 2
R AR 693 8% & K E (scanning stepper)’ & 4 i fT 8%
Keh3goEA ARG -

Bl1GEATrTHEAAZIRETRALEZIMBHERZ — I
S ZE  ALE | APIBRFRALEERALE
RAALZZA IS ERPBAL 2425 - ATHF X BALL A
% ILS OB B ERFAAR (AR)EZEFREEZS
(condenser lens)20 % ik % K& & (BB 8 4 4 L #) AXL »
AX2~AX3 AFIBLEZ 5B ALEBAGEmBE) AAKSE
F AR MR Z AR Bk R (beam) Z 8% 6 A &9 BB FA & (%
ARNLRHAEALAERZ AMRZIE £ RGEME ) B4
REFUAY -~ BESHAMUABE B FZ2RIALAELEL4
25 GBAERBAAZT BAMRZIBARFNZE X U
BHEEM (MGG ok 1/4~1/5 £ 28 MEE) fod 4
NEZE O BRERHEBEAER (BR) R EHZHEBRL
%2 2 ra(photoresist)&y & B W £ —#: % (shot)AF & L &)
BAARS - A R REE W HETRAE—WBERE -
maEs o GE WAl oAFXERE® F)RBL%&EE ey SOI
( silicon on insulator ) % 2 & 4& 200~300mm 2 EZBERK
RAR - ABIZ BB AL A% 25 R APl AN HELE % -
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49)&,74%% Rttt a% -

UWFAB 1P BN BRBALZEZ2425 AWM R &
EE W AT AREBALL2H4 2528 AX4RA Z
By FEAN Z 82T H (XY F@) AASHFH#BELFZ
MRAEABE WZHEHIA (FARE 128G )
BRAEY > DSHFHIR(ELNE 1 2H&E@medhm)R
B XERWA - &GS LM RZBARIE  AIFEFH
Faz X Femthta kAR 0 BB W EX g BAR SR H3
BPRTFAL LI REAR - X REALZL2H 252 b
AX4 LM R EX BA LS8 AX3 B —F -

Hh CHRERLBE B Ee)M RAARMIREE
> M H & (reticle stage) 21 £ > ki & 21 4 A RME
Ik (reticle base) 22 L A— R ENY F @ ¥ £ % > [ 65 LA
HWERSBREZZFKXKEX BT O - YHIG - Z#zHHE
R FE PRS0 ABITAM R XFH - A e 21
ZXFO - YF Rz mBERKEEA bz Eﬁiﬁz%
45 23 B E 4 F % 4k (Laser interferometer)24 & 3t -
B RERK EES A 4 34 MR ZIEH F A Mﬂ&%b
B AANGEORMEEIFZIRGB/BCRE T)RIEH
s 21 2MERRE - £AM R X BEFING EHE
B ¥ e # & (alignment) A 2 kA £ BEAMEE(KRE ) °

B—F @ REGEDLERFSCRET)UARMAR
HRaBE®s 27 L KAKSE 27 T A& B K (vafer
base)30 LA —ERENY F @) ¥ #£% FFRL X T &
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Y St i (step) BB FAMMBEE - X SEMS
27 bt F Z i E(leveling) 4 # ERBAB T AR
£ &k 8] % (photofocus sensor) Z 3R & B W 2 k@ #L
BYALZ2H 2524 @K - GEAHRE27TZXFA Y
TR EREBAGEBRAEAR LB B EHEE 28 REH
TR 29 Rt A] - KRBT AERK EZH 4 4 34 MR
ZHEHER SEAREEHLAAND LN EEE IR
MBRBET)RZEH SRR E2T 2 MEREE - X £
BAZLS 25 2AF > ATHELEHE  ARE Ak
(off-ax1s)7§‘£& » o] ko 0 3F % 1% # % (FIA, Field Image
Alignment) % =&, » &9 # % g 8] £ (alignment sensor)31 » & A
i HRBEA WLzt EHERZAZB(mark)ey L & -
ERBAFZBIFGARLBEORAZAN > & L b
HEBMERETAMRZIEE  BEaHERAE 31 R
Wi AR W LAEUAMZ R LBRTREREE LB K
ZHMEHERZROME  URBFTLE W ZHE L4
f %4 R EX BOAREF LB IAK IL Aok B4 6 ik &
T HAMBKE 2| RERKE 27wk EEH - K AM R &
mE Witz —EBHEZABLEY T FPRITE S HFHENS
o ERIAK IL 2 AFLE REEGHLEERS 274
B WS EFXABEIN X FTEH Y T 9e84E > £
BB - AR S HFHEFAMBE 21 REEHKS
2T 2 HREALBTHRHFZLIBRIAZ L L 25 AR
mRZEM R EZEE W ZREM%A GERAREAL L4
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WS 2R BREM-Eh LB AT EFHITAALS
WEZ2HFLABRLBEARPZAMR B FK -

Bk HABZRBRALLZ L% ILS i R v A ta iR
B £B 1 ¥ HNAGZHRAELR1AERA AF (A1t
) BEHFESHCEE 193nm) - B HRB AR 1 14
TR Rz KiF (RABE) &4 FF 4 (% &k 248nm) »
F, (A% F) €40k & 1570m) ~ & K, (Ao F) FHOE
E l4nmm)EZEHLRE - LEFTHARETHALLR
D4 AEBFILZEHRCEEEARZIETH HBALALR ]
gt 2 BEAK IL N LR BAb A KBE MRS
ERBAABERSZBAKE - AT £B 1 ¢ > BIKE
KB 1meEzBALEIL ARBLAFE(EFHa)H
BlP2XFR—ROEARBALAEERT MABA

BRI B EXBAK IL AL RA L %L
AX1 & & & # 3% Sr(relay lens)2 ~ 3 d A5 A AE B 4R A 4E
WAz B RAEE 4 (Rekil) - RIBAERKME 4
Rz BALILEBWELE SR OHELS 6 EEATHR
z @ EoomEZ LA Hh(G - O)MELREBA LR T L
R4 » RELBHAZSGEE AX2 ASHES LS UM
(DOE : Diffractive Optical Element)9a - 4t 4t &% 7t 9a
AR Z G TF AR A ZRBIAR IL AR E
By H & L4t AT i o

ko tg PRt 0 HAEA K RRFIEM R Z G4 A F T a
MAZEEFLZGHART G GHENRALE 2 &
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ILS 288 d@ 15 Loy BB eA % IL 2 4 B % B oA 58 IL X & 564
RHUANSHABRTEG - X B AEAH QA REAHEME
ZHH R A% Y A2 At 9 F A (turret) ik 2
Mk 8 LABBMEHETE - Kk Bl XML S 34
ZEH TR IHEEE 0 REBE LB 8 F#HM4F 8 L2
EEMBHEL AL M 92 FHENBALL LA LA
AX2 Pz B #BAMRIBEZ O AMRIBAR
MANFARGEBRYA(RED IS LZBALAME)RE
N EZ B MR X BHARALEEERZLZAG
6)ZMEHES RARLEEOEBENBHNBRAAL L2 AL
BHAX1 2 & BlZANH ARERE T RITHBI A -

a2 UM 9a 4 2 BREA (45t K)IL 0 1445 BB BA
2%k AX2 mEBBF#HEL 11 IBRAHNEA R
BFRAZ ZEAIHBEHOE —BITHHEMS 12 RE AW
HHESF 13- HNLEFELATHA BRI HFFRREINALE - £
AERBEF GAEAEITHESF 32K REZAZHS
% (optical integrator)( B2 /& 35 — fb 4 44 ) 64 48 Bk i 45 (fly-eye
lens)14 - AR E4E 14 St 2 BAL IL 4B F #F 45
16~ REAE 17 R R B £ 48 18 M £ k42 (optical pass) 4 d
Az4rdm 19 EEgEm 19 LRAZBARIL 4L ER
B4 4 heh AX3 S8R EF 4 20 M kM R @#ATHREA -
Wit CRBAZAMR LB E Ao LA EA B AL
225N EEBE W LB T UREBE -

MA RBREEEATAR 17T AFHEY LTUEF
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ML 21 R SRS 27T ZFHREATIFN - g
A LITRZAIT AR S A B R LR R T EHREFAE
i fo LA #& AR, ©

FobiEME R PO ARES 4 25 R B AR
AAL A% ILS 2@ 15 69304 - R d 15 2 kM
RAEILZBAXLL 24 ILS P2 244 (PEEH 16
REFLE 17 REZSH 1820 Z4d| 19) » Eaed 15
AR LR —EH» LM R ZE X GG B)E A EGF
¥ #(Fourien)¥ & - Bp - BE &\ 15 L — S5t H 69 R BA
RARBRAFITHARBLUMEANH ARANG F & B4 %
M Re BAHAERANH I G4 BZARZIESR 15
ExBRRE -

MH ARYBHAZIERT 19 AL LG
L E B BRALLLAISEHEN—HKLLFAT
FRAEEBEZ2HCFTOZIHE)HE R ABERE EZRILS
BB ER 7T  19RENBALLLZLILS RZEER -
B A4 AX] £dsidm 7 I RA M ELREA A 45k
AX2 —% > BBBPA L2440 AX2 b8 ® 19 2 R4 M &
B LS AX3 — 2K -

UF 4BE2~B S - #PB 1y E—RE A
HAEMH 1213 25 — T AA -

B aEs 12 hd—E R FXRITHM M
WRZBRKES  EAZwGAEeEON TG (AEERN
BRAALALAMAXZZTFRF4T) - KL B — 44
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M R2xaRXaRmFae K NER) 4%ttﬁa£%z#§#ﬁ%¢
w122 EGRBALIL Z A RARLE

B 2A 124 B 1 XA T4 #E4 125 B oA & 4k 8 AX2
mATY FamALZE > wB 2A AT EEITEHEHSF 12
o HRNBEAAABFITZIRBAT G EREBLLEN S
EAGZRZM T GG EA Sl GESE | AAR R
XZEREMEREEZMX BR Z )HE 45°2H @ -
X HPEFREAMTFITZHEBAI QO ERBAL  EIF
HEAHERSZHTAGEME ns TR LA nf
BERXR G F R XA 22 E TG I45°2H G -

B HBESF 2 EEAFITNEAZKEN D
RNER—# BBXEZ(XFZHZME) M- B 2B
%t E 2A 2 AR R HHEMSF 12 2858 > wE 2B
Fim o BITHEH 2L X FTHLEEAT e (BE A%
At BARMBAEREHHIK - F—F @ F A4
H122BEAEB 2AZ Z A&tk B— 4 BIFHHM4 12
1% 2 88 Rk A o & &) B 42 3% S5 (cylinder lens)Ax #9 5 K -

FH b BITHBHOAR — BT CEEBA
FE(Br TRZEFHRSG SR, o AT hiaRE o )fikia
of X —ROEARBARKST AR RERM s ZH G
—BROEBRBARTZIH AL AR E(MRAM AR E) - #
Tt fanf 2 ARBALM T A S EF O H F
& BHb BB A AZXBITRERE > A —F & #HHF
Bk ns TEKBAATT BB F
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S Bib AeAANEBITRERE  ARBALB AL
iz (phiamzg) - Bk BTG4 1245
FEETHAE — A — KKk EERNMEZRBENYEL
lAaf ZARFEHFHAMER -

TR OBE—ABIEEF 12ZEEmAREIL £ d
At 12 mEAZ P ARERAR R EHE
B RMARZAEABMETELAEESN  UHWARFTELERL
BEZKE - ERG GBASHHBE 122 FCHRBERE
TI X ZEALHEEE - AUT wB 2BAT~ A X2 R
BEX=0)AE I AEMSF 2P (B ARGk -

H-F@ o BNE R HAHESF 2270 X 7§
BEAtl MBI RARRE  ARE —BAITHEM4 12 250
FAMR)R  EREABAERAAME 0.5 (B4R ALG K
&) ZFH K RBREZAEITHEM 12 AR - LA >
RGP ESHES R Z2EETA #A X T A E
X BUAFTHBPAEATZIRE

TA=T1+ox(1.7xX*0.7xX*) - - - - - - (1)

bR o AR o AR PO BE T1 Bk
MNFE R XA L ia B iR 4 R £
i

HARE — B4 12 2B 5848 ) ZER — 3
HRBZKEE  KGZI S FAK K 193nm 2 ArF £5FF
S E AL S RES 16638 EX AL %A
1.6774 - 363L > Rl G AT ARZBAST G Bt A
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BERBZBATE -

KEFZFAR - BFARZAEK  GBETPZRE
(193nm) 2A &7 6947 51 R AR PR £ AT4F 2 4H > & % 116.001nm ~
115.056nm > f£ K & F F# T — & K 6F > £ RAERBH R
0.945nm z %2 £ - Bk g7 122.7 (=166.001/0.945) %
REFAARMARAGH R —KKRZAEZE - TR LEE L £A)]
WA - RERIREBEARS HARTE LA LELEARE -
122.7 K Kk 27k & F E 1448 ¥ d 122.7x193/1.6638 3+ H m 4%
4 14239nm » Bp 14.239um ° )44 > &u&*"‘#e%iﬁig%%gqa
HARFERZAREN  KEZBEXmA Lz — %8
7.12um Bp ] o

I UAKBEREARE - A — R RRZE AT H S
1265 » FER(DKXZ PG EE Tl %2 AR 14.239um 2 £
AL AR F 2 RAEREX=DMEE » £ AE 7.12um BF
= 0 Bp oo 4 EAiEtb A a2 A 7.12um BPT o

sbBF > B B — AW S BN 12 R 2R K R 4a 4 £ AP
HEHEX FToZME XHRBEMEATHT °

AP1=0.5%(1.7xX*0.7xX?) ..cooon..... 2)

ME HNE B HES 22 EE AR ASE 122
S5t @ 12b X RfE > R biifafe 22 FIREE S X H
Q2L ERMAEAFHEE AL ® 122 14 4 & 12b 2 &
RETHIEE 21 BRI WL L G MET— B4E LT
mmETRAEE S > AT Lthko B 2B A7w - S5 4
B 12b BT o sbiEFA U E B I2bZEETAE S
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0 2B AS @ 12a 2 BE TA A& 4 (1) AT RIFHY
TA - £ T EAS & 12a B -F & -

B 4A 14 & = Q)X AT &~ 248 ket £ APL( Bk
BAEzkEk) S4F X 9M4E - X B 5 AR THAH]
2 F—ABIHEM 12 st B BALNRAKRER - £B 5
o A XZ BEAE L2 54 B 2 BA KGR AR EAR LS
BEAPOZGE BASMEARET - X BSXZX#MRZEH
BB E(X=0 -~ Z=0) » GHENBEIHABMHF 12 2F X T H
o 7 HaZ bR > 144 X=xt17Z=t]1 2 M EB(XE BRI
X=0+Z=0 #MEAEREZMB)RERMNE 5 P fE -

EBSZUREXZ EEZABHINZMEFY  URBEAMETZ
BRERGBALRAREAKBAAEIR T I MAKE KEZ
F e F AR o X0 2 A B AT ROT AL B R KRR AA i1k
RABUME GBS ERSZBEKE BRZREF @EET
PR B AZEARBARTRARRZIS @ X {2 AH AR

A7z EBER BHALARAURGBLAAS IR ZRBEKE -

B 4A i P X @ Eptl 2 E 0 F—
B S 12 ERRATE 12 k&R - b B 1 28k
KBS ZBAKIL AT B AN X T X HKR
A ERS 0 b 12 &R AL AR nf REA
ns HAAH KA Z(BHALAZ)BAF G X F G Fesd 45°m A
£ Bt B 57 AF-BITHBEM 12 PR Pem X
FraAtl(AEER)AMERAAMESZRALGB@AK
B (At 12 R ERZMFR > FRERRZITAZIEKEL
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BERSEEAKE -

X hBE4A HNAEE B BEF 227 POH X
7 @ BB £0.6 694 B M AT A 1 2 BB EA K 1R S R 4B 4 £ AP]
1% % 025> & —AB4HB4 1245R K8 V4 kg Bk
BB ZBAALBARBABAE ERDZBAKE -

A—F@m BN X TG PES PO AR 48 of
F@RBEME s TAZELEERBAMRTELAREZE > AAUE
HAzBAEKEREHL - Bt £ X FOHZ P OAHNHE
HEFE 12 2R GUABRBEHZXFTOZHEKBAKES
ERTEIREMMAEAT GBS 12548 - KiE > £ L X=0-
06~ 1 X EZMMEBUNZMMERESZ AR GIZLBMREM
RAEMGKABEZHRABAHERTARARE REBE —H
FHAEME 12 B AKEGWE S AT -

EB 1P HENCEBE —HIFHEME 12 235/ Mk
AKEREABAAIL AHEE —EIFHHEMSH 13- F 4
AR 13 & B AR T 44T A R 2 B AR AR A -

SAGERBALLAMAX2Z O+Y T RAZE 1 9 F
—HRWHES BB BEEXE-RISEG 1288 b
3AFRT 0 B A 13 iAol AR ERAE 1
FlE#R 2 XZ B4 6) Z $h-F 47 » B4a$h ns AR E AR X 3
T4 - HAE BB 13 E@Rdaz KANAEAR)BLL
AR A B3R EXMENRBRALLSLLER
EK o

Moldo> B — BT H M 12 RE BT HHEM4 13 2K
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AL ZEEE B, EKGRBATRTZIEK LT
AP RAL B SARE Bt 2 T K T AL P BUR Z AR

X ﬁﬁbﬁﬁl‘“"%’iﬂﬂizﬁﬁﬂké@ﬁ}ﬁk F oo AR R AR
Wy R BE Oy ik 0 B4 deh %] RV AR

X %—’—/’fiiﬁ%ﬁ%ﬁ— 13 L% )&# o HEE 4%&5”
B 3A P2 XZ A Z=X 2@ BF 0 B 3A X
BB &% H & (UAF > #sb B TXZ Hdy o Yoy E @ %4k - B 3B
%58 3A X BB F A4 HES 13 2 E&E - wiE 3B

PR 0 I A 13 1A A ERB 2 HF)ABELRIRB

W)V ABRBEZMK - B—F @ F_AVHBE 13 EEA
BN XZ FqzFmbh— 4k Bt E RIS 4 13
e Lo AEBE R —k kiR ki 23518 K601k K
FiABGL £ I G M AR ©

ERBF BE_BIHESF 13 ZEETB #3XZ 7
QZME XZ> AATFTHERET - HE - B 3B A~ 0 B
XZ # 6 2 B 2 (XZ=0)k &8 5344 13 9 P S (RBA AR &K
) UARTCRZEEAT2-

TB= T2+Bx(2.5xXZS;1 S5xXZ3) - - - - - (3)

Fsb o BlAtpIF S PSR BFE T2 Bk’ B Ak
HAAERZE e il amii B lash 2 T4 R £
XmB o sk PONZBEE T2 AEE _HEITHEN 13X
1B emiam£2AP2 A 025 (B2 RPAEZEEK) X FHA
By » P BRE A RA A 6 EAE 2 1/4 B -

X B HEE 13 ¥ Af XZ ekl (KRR

14956-D-D pifl 30



1474132

F555 101141665 SR >CGRAAE HBEISFIEES ZIEE#A103E S A 6 H

B) A1 2@ EBR » AFBLMAL£EAP2 &% E A+0.75
B-025° sbth kTl S MR EAT0.5 B-0.5 215 K FH 48
MEHEZEE o

BP » AABIZ B —AWHES 13 P ATARETHBAL
AL EZANAP2 Z FAREZERLEE -

AP2=0.25+0.5%(2.5xXZ°-1.5xXZ*) - - - - (4)

X WA E BT A 13 L F K2 ) B A Bk &
R AP BE T2 A 14.239um 2 (B 2+1/4)4%
bl F 8 B A 7.12um BPT o B 4B & T ()R 218 K R 48
fLENP2 L E XZ 142 B -

B 1 HENCEBE —BIT4HEMS 12 235 Wik
ARERMEZRANR b E_BI s 13 BEEERG
Jeak R BBIB AT Mk - B AC YA SHE o EI HHRE 13
P4t 2 BB A S I #918 eak A o

6 4C 2 Rk~ h ik GEAMEZE SR THERK £
BA4C ¥ A XZ ER L2 EMEBASHGRALZBAKE
AUREMEAT CZREBE(AKBA) AR GER B X)R
A7 X B4CZ X R Z #hZ B 2(X=0 + Z=0)4.3% Z 7
B HEBF 132 P

HE B 1 AT ARTRBE > F AL 12
MBI 13 GEENERES 4287 L AER
FH 424 EROBEGERENPBALAZZAIS Y2agd 15

BiEF Bt F—AIHE 288 B4 E4F 13FE
LEREAABABAAZZAIDS x| 15 A FFEI 57
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Hpb B8 F —BIT5HEMF 12 8158 — 28I 50 AE4F 13 2 BR
A IL ARBBEAMEMAREZIANSAERANH H GG
WM ReBp B 4C PARBX=0 -Y=0 MM B)ELAHTH Z
HREAANSNAM R K REE A TIERENME LA SR
Z 6 R 44 DA S B0 3 B KA AR Lo 5] XN BT A SRS A S B AR
Re X EASHFG > GENRABLRFHEFRATMAZS
[f;‘, o

B 4C A B 5 fisE Cl R E C2: 47 %4 R AiE
BT EBERBAZRBALG S FGHER - &8 C1-C2 2 ¥
120 ek R L — AT A 12 BB AT SR 13
2 BEMKEESF)ERZAERRE A M E Cl
z ¥ 5115 - A C2 2 124 085 Bp » N EHRA X
BALL(NEZ L2/ E 2 F12)143%48 5 0.74- pbihskix A A
— P A 2 PRiE T3/4 5B (M@ shFE=3:4),
F o AEBANRERAZRTRBAGKSTARBRMNL -

# B AC “ToHBR > R F — B ITH AN 13 Frst B X BB
14450 E Cl A AR C2 Fr B 42 38 4R 5 69 45 € 3R W 4R 5% 36
N A ZFTARIOZBATGIEABAT QG ARE
KB ERDZABHAKE -

#HHEA4C RBE S hAtb b X g R Z $4 F 2 BBEA K64
BAKEBGRBABE - B ARHA P SR EMEEH 45°82
EzMBHABIACRBS Y AL AL AT -ATFTZME)
REGBAKRE B S KBMARKB.  #Hbtmz - £8 4C ¥4
FRBBERFTEABZIAATOHAEARB A LN FE &
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WM 13 XAERATSIALE B BT stHEF 13 £8 4C ¥
ZALRAETHAEABES VA ERRMEBERE ELTAL
L2 AR E A1 ERBREEEBZ 34 KRR MBEEL
fE ©

ME - FRLEZBALEEF A TRTAHAR 36 ZIE
Cl WERFE > 4dB | ZH/BAL L% 25 ZHAM R AlE
FETENA) - BAAZLAKILS P2 P4#E4H 16 REEE
8 18 20 FAHERZ AR A S ESIEMR  URERZZMAE
1% #(coherence factor) (BBB8H o) 89 RE T > NE C2 = ¥4&
L ERBXELLBRLA AT ZE - KRB HWNBEFRAZ
S ER 0 ARBETRTARII FALSHAZRBALNRL
FE oAU EME T ZRBTARGBARA IO —RZF X R
REF—ABUHEF 12 AF B ABEG 13ZBEERK-

e AR RS — RIS 12 B E AR T 5HEM 13

ZBEMK A ERGEEMKRAE XZ @ P A LF] 3R R R AL
Blag s BHNY FR(AZETHFAELEULE -

b HRAE—BE I AEMS 1213 25 —F s
HBEHREARBRAZE —RERY—HER ABAXLR
ZAELBRAOKET THEBIRFABRFAIHAZIRAR
B F 6 RAREME FZETARGOBA Y i —K -
fesbfE3n 4 SRALTY > BBRPBFITRTHARIOUNBHE
et R ZBeAN » Bp > ST AS A KB B4 E kM R
ZHEBAL RARBGAIGHNIATBUAEAST G4 S
BAAHBERTZRAKESG L - B HhBOPHRZIBEY
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BN F{EEp{g 2 #ib(contrast) ~ AL E » RETRE
EHEGoCGEmAR) -

bk 0 488 E 6A~6C #7B 1 2 BA XL 424 ILS P2
#— &%—ﬁ#ﬁ%ﬁ# 12~ 13 8958 —F 515 fn LAZREA -

LR ¥R ‘“ﬁ’fﬁ%ﬂ%ﬁ‘ 12 1 % — A8 35 51444 13 248
REARL LA LR E —FHBIAATHER B B — B4 4%
# 12 4B 2A R B 2B A A AT QR EELIK
$ oA 13 44 B 3A RE 3B AT A A B G
BREERK 12 ARF PGB AHMF 121328

ERAMOREHH A A EE -

B 6A 144 BNE 4A &tb%——ﬁ‘m{?d‘l’ﬁﬁﬂ‘iﬁ"ﬁ*‘
BIRHEMS 2 ARZIBARARMEAPIGX TG EZ
Bbko B 6A 2B kM £APl R — o FTHTHEA— &
BMEXAMZ=ZA RN K-

AP1=0.265x{1-cos(mxX2)} - - - - (5)

sbiE B AR £ APl > B FE — A HEG 122 BE
TA HAX T @XM EEGUA T EEHRETTWAER -
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