& o e *
i
JFony—
o e <
"‘{Ha{

e e N

. e e

o - st e e}
5 T

EUV SZEXERMT DB FE & S EDIRE|

FIRASIR  Seiimrgese B oesm e TRl B s b b
T135-8073 HIEHILIRXEGF 2-45 ¥ 1 L24E)V10F

B 85 N VIST 4 OMBRAREN T AEM L LT, EUV (Extreme Ultra-Violet) Y% F\W 7B EEM AT B &
NTW5s, AL, -/ A—2FEOBEMTEM G B2 T 525, BREREEDL SV, EUVEXONKF &L
T, BEDEAEF WS 3B, B ROFHURHE, ERARIE, KEROSRBEAFHUIRHE, oV I x—
Vg VMY, ZTORMBBITHEEA LA SN TS, EUV BHEMOBRRERE &, BUIROBAERIICOWT, EIC

BAHEDRI2 L T BEE % RO T 5,

1. FU®IC

FEAEEMBOSERL, FEAEFETFOMMIE, Y
VIS5 T ¢ BiORBIC k> Tz b TRAY, BfE,
RO EAEF I, BEIC100nm &k D #Ml7xw, F/
A—RZIMLOMEBICEZEL TV, AtF TFy <LV —¥
X E LIcAF» F—HOWTHIEIN TS, L
L, oot v 2B NHEAM T, MERAI TS
WTERD, I OICHMIR45 nm UV EEOIN T 238 L\
EINTWB, ZD45 nm DREDOHM7a~HELX I LT 57
DI, HEE13.5nm OF [EUV (Extreme Ultra-Violet)
K EMEN L] AW BEAEM P RE SN TV 529,
BRI, /ECROXTNSHAERL, f el Ot
HRER NS, BEICHIETESS /77 /HY—EE5
Td, @ETIHIENLES S, 13.50m OWIE, —HEaICi
R X SR OYTH 50, EUV K LAEBIZKROED
TH b, Tixob, KEOEHIEHT T OEMOMMET
Hih, ‘M XS EEMT & U TIREL 2T, ‘XIS
B TIEELDTFEEREL T0DE” LOIRIVF—FBED
BRABD 7o, TDD, BEDOX M EXFITHHNT
EUV (Extreme Ultra-Violet) & \Wo SEENREEI N &
DT ETH b,

ERPOEHEIN TS, XBEMBBREHMCIX, X
R &L TRGED RSN T2y, EUV &XEHEMfICE
W, BEPDETIEEES R D v, L—Y ki
5 A~ (LPP) X H A ER TS X~ (GDPP) Y
B, RERBEEEEICIIIREINTWAY, LarLl,
OB NIE O, HFROWHAMAEE, =6
ICHAATRm O 3V X I R2— 3 VM, WA 4 H
INTWBST, BfE, FAEICES VT EUV %L,
FLHEE, FHAEAN R OMIE, FEied s, B
SRER Y AT LB RS (EUVA) Titbhbh, <

128 © &+ May 2005 Vol.18 No.3

A7 EVY AT AOMGEN, Bt E, Mo
T RS (ASET) Tfrbh w5, LLFEEHE
& 72 EUV @XM OBIFRRIIZ DWW TR %,

2. EUV BRZROME

EUV B@HEAM L, ic b7 K 51C, #H oKX
TR EFRRD, fNEEBH TN e &b, 18- T, REE
i3, KITRT, WhbwhHrL—1J—DOR XTEINS,

R=k;*A/NA

CZTRIIMEBE, kIIHAEE, 1 IEELEE, NA
BREFEROMOBTH 5, BARTEMONEIEEE T
AOWOLNTCVWLIBEBHBEENAF ZTFY <LV —F—1D193
nm TH A5, EUVEEXIE, 1M EOFEEEL &
Do

L»L, EUVREETOYEICE TR SN, FiH
BoOWHEFR, ThDLLUVVAKERBFEZ RV, O/
O, ETKHMONEREH NS LD, LrbEE
DRI TII 72 <, ZREEZ AW/ ORI A BE & s
bo COHBIAE A T, ZEEZHBE T 5
FHZ L - T, RETE2ROBERSLKHERPERT S,
EUV &XiCH W A%4, R10~20 nm Flm T\ KO
RhERTEHREE LT, Mo/Be X Mo/Si DA A HHH
B 5o WL, 11.5nm i CEWRHELARL, E—7
R E L THRMICSOBBE L RS, —T7, B&IT,
13.5nm MfTic Y — 7 Hib, T0%REDOKHEE RS,
Fig. 1ICEBIEO K2 RS, ORI L2 L XD
2, REROBIAHW2I1E, Mo/Be R, YL L
THH XN TWE Xe WAL —F—7 5 X< HROK
V=7 PR &SI 20, KEOEN P % PO,

(C) 2005 The Japanese Society for Synchrotron Radiation Research



F+/Fr /0 4%

EUV EAE M DORIFE L Mt DRE

KWK SNz, L, Mo/Be 73 Mo/SilZ bR, %
EESENC L L, Be OFO®mMS, TEHICITHE I
WEDHE D, B, K, BROTERSKKL, Mo/Si
DRI NI L WIRIEDN D B,

EUV EX KR, Mo/Sio&BIEY a—5 7 L
THEMORE I 5= bR ING, TNENDLEE
DIRHRITOXFETH S, FHMBEELLETIIO
R4, BPAXERTH R EH6HK, A7 T1
B, BEHFERTOH, Gt TI3MH W5 Z &5 S
NTW5, Fig. 212 6 BGROBEIFHROBIZRT, Th
Lo EEEIL, EUV %X 4 @A 545 nm AR M
(EICER SN DKEE 2 M 5 72O IC LB R NEOME &
INTWD, TABRERHOIEETIE, 2H—4KDOK
ST A - oA E BRI T 5910,

< A7 Fig. 31T k218, B LI A 3T
T RHBO< A7 & L%, T TORKOFEL, %
JEISE D KB A ISR B S B 5o FEW & 73 5 S T
i3, BEOH~ ATZICBITHH S AR EFABEORE ~R
7o+ 2 TR0, SRS L i, KEL
THRMMBENT D XD HRIERD > TE b, Ly
L, &R LB FICRIRe, BYhdsE, KEL
e, REERMET 5L, K@ICxs, SHIC

1.00
Mo/Be

70%

Mo/Si
68%

0.80 -

0.60 [

Reflectivity

040

0.20 |

13.0

0.00

12.0
Wavelength (nm)

Fig. 1 Reflectivity of Multilayer Mirrors.
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Fig. 3 Structure of Multilayer Mask.
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Fig. 2 An Example of 6 Mirror Exposure Optics.
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Fig. 4 Issues of EUV Exposure System.
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Fig. 9 Dependence of oxidation on water pressure.
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Development of EUV lithography and the role of
Synchrotron Radiation
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Abstract

The resolution limit of optical lithography is on the horizon. EUV (Extreme Ultra-Violet)

lithography is one of the most promising candidates of the post optical lithography. It will provide a real
nanometer patterning technology in the industrial environment. However, there are still many issues to be
solved before the practical use of this lithography. Synchrotron Radiation will not be used for the light source
for EUV lithography. But, it has been widely applied for the development of this technology. Not only for the
light source of the experimental exposure system, but also it has been widely used for the light sources for the
at wavelength metrology system, the multilayer mirror reflectmeter, the apparatus of contamination study,
the defect inspection system and so on. The history and the current development status of the EUV
lithography is introduced from the view of the role of Synchrotron Radiation technology.
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