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Abstract: This paper reviews the “in situ” surface analysis and monitoring techniques for contamination in-
duced in Extreme Ultraviolet Lithography (EUVL). It introduces the EUV lithography, reflective multilayer
mirror and the mechanism of carbon contamination induced by EUV. It points out the requirement of the “in
situ” surface analysis techniques in EUV lithography. The mainly surface analysis techniques are discussed.
Analyzed results show the applied potentiality of each measurement used in the EUV optical system. Finally, it
points out that the Fiber-based ellipsometry has further application prospect in “in situ” surface contamination
monitoring of EUV lithography.

Key words: Extreme Ultraviolet Lithography( EUVL) ;carbon contamination monitoring ; fiber-based ellipsom-

etry

Y %5 B HA:2013-10-11; 81T B #8 :2013-12-13
BEE£W B FHRPHEERLI(02 L) 57 B H



80 D2

B1%

1 31 =

THRHL FHLEE 7= 5 S ERATI A 16 K R
FER Y], LT R A O SR A B g AN
HL K 1 & J LT 58 O FORZIE AR 25,
ZNFE AR N 150 5 A= 23 I R 20 bl e U A 6 %)
WAORE - 11 B T B — 4 AR FR A28 XY
Z)REER  TEZIPLR VR R SE XA S R 1Y
ZIhad R, ezl N B B Rk

A
'L
A A AOBZI K, NA B R G BUE LRk,
K TEHET, G RGESE PR R A
HeZI ke Rk . WAFERURT LU Y 080
WU K AT LA R A R

MHTEFr il B A 62 R R
F 248 F1 193 nm YR SME (DUV) RGP,
T 193 nm BYBEECRIFARREIET 13.5 nm 1)
WESMEZI(EUVL) . B T4 R 286 BHE EUV
W B A R, 5 DUV B REAR
6], EUVL fif FH s 3 X062 R 40, i B 20 7 =
BT,

RSP R G, 71— R R BDGZIECE
MIEZ N E IS EUV Bii R, A T3S
R A5 R T B B AR P ( Bragg ) RUHHE
A 2R m R 7E 13,5 nm BB, A
i K B S S R BRI AE T LA B 75% DA I

W& WG 46 06, T RE R — R
R TR A T Y ) R R B 7 T, A O U
AT B 1 8 B I o 2 i 2 T ) B R T e S
T RE AR R ) R 4R E AR R
LB ER MR TGS, NI T B e 5 Yok
R JE B LA B AGI 532%

B EUV 5 R 2 (BR 8=
WK TR W BEINEE ST , B A e K, T 75 (1 B 25 36
B L B A ZIMLA BT 2, AR M 2k B0l 2 15 A
e R, ARSCEEA T LR RG2S
AT R AR R B, T f TR #2500
PR TEZR” R T B, 408 T 24 i LA 32 i 2%

Ly =k (1)

LIRS % NV RET L RPN (8 &P ) B e s VL o
MR ST o ol , IREEOCLT MR S A4 3, 5 1
FAE AL F2 5 YA U A (4 20 4 0 34 DL %
LA A4 0L T A5

2 % EBERHR

JEZIPL T 2L FR BOLIR R R 58 %)
A B ER IR AR Bt RGN Tl R
BRI EEIR . BEXEA R B, SEZIHL R 254
A i 56 AT B BILBE AR AT B i 220, 1R 1 R
EUV SEZIBLA S U 44 o

ly

JERBEHRAR

BRWIRSE

L B
SRR

K1 EUVL OGR4 A
Fig. 1  Schematic diagram of EUVL optical system
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Fig.2  Alternating layers of silicon and molybdenum in
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Fig.3 Measured curve of reflectance versus wavelength
for a Mo/Si multilayer mirrorconsisting of 50 pe-
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Fig.4  Physical mechanism of carbon contamination on

EUV optics
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(1) %W EUV 7% FOL B ¥ (EUV Induced
Photocurrent ) ;

(2) JH FeH #BE 1% X ( Disappearance Potential
Spectroscopy , DAPS) ;

(3) X I £k 29 )6 1 ( X-ray Fluorescence,
XRF) ;

(4) PO K 3 18 77 % ( Laser-generated Sur-
face Acoustic Waves, LG-SAWs) ;

(5) #RM — YK B+ 3 25 ( Secondary Electron
Yield,SEY) ;

(6) P71 't 21 i 1 13 ( Polarization Preserving
Fiber Based Spectroscopic Ellipsometry)
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Fig.5 Electric field intensity as a function of depth in a

multilayer structure
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Fig.6  Schematic configuration of DAPS
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Fig.7  Schematic diagram of TXRF
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Fig. 8 Schematic diagram of LG-SAW measurement
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Fig.9 Typical configuration of rotating analyzer ellipsometer
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