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Abstract

With the development of extreme ultra-violet lithography technology, the process requirement is
gradually advancing to the standard of “Zero Defect” mask. The effect of the defect on the yield of
EUV mask blank can not be neglected at the nodes below 7 nm. In this paper, the Finite-Difference
Time-Domain (FDTD) method is used to simulate the near-field intensity distribution of the re-
flected, and the phase influence of defect size and position in the multilayers is obtained.
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Figure 1. Growth structure of multilayer films under different smoothing coefficients (a) ¢ > 0 bigger; (b) ¢ = 0 no change
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Figure 2. Schematic diagram of deformation structural parameters of multilayer films with defects (a) Gaussian; (b) Square;
(c) Sphere
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Figure 3. Multilayer film structures with phase defects of different shapes (a) Gaussian; (b) Square; (c) Sphere
E 3. ETRMRBARIENS EIREH(Q) SHE; (b) 7R, (o) K&

A AE F FDTD Solutions f% 4% BRI 7 FLER AR EAT SRR, A4S DL K T vE B I 22 J2 I 45 1)
SNz 1. £ 2 fion:

Table 1. FDTD simulation settings
= 1. FDTD ##IgE

B & B2 5
AN 13.5 nm
WAk g5 17 TE At
NIy 6°
FDTD W& HE B2 0.95 nm (= 4ERH), 0.25 nm (Z i)
BB 2 Bloch (x~ z J5[7]), PML (y J7 A)

Table 2. FDTD structure settings
2 2. FDTD &g &

GEFIE VAR
Z R R ES 80 Z(Mo/Si % 40 )
Mo 2 JEE 2.78 nm
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gk
Si ZEE 4.17 nm
Si FEJEJE L 30 nm
Z RN WO R T R4 0.1
% R RTEAR T R 0.1
Z A IRER B EAR T R4 2
Mo R 5 2 0.923~0.00622j
Si MBI 2 0.999~0.00182j
TaN kM 5 0.948~0.032j
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Figure 4. The near-field intensity distribution of reflection of pit Gaussian defects (a) with width invariant height increase
and (b) with height invariant width increase
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Figure 5. The near-field intensity distribution of reflection of bump Gaussian defects (a) with width invariant height increase
and (b) with height invariant width increase
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B, WA RIEA G I R AN RE B, 7B R (AL o BT IR L, 7R B,
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B, BT DL R AR B e E AN F AR A, AT DASR H AR v B s, B T AR R IR Y (R
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Figure 6. Near field frontal strength distribution of spherical pit (a) and bump (b) defects
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Figure 7. The maximum phase change in the reflection field of defects of different sizes deposited on different layers
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