AT % %3 ooE % Ok Vol. 47, No. 3
2020 4F 3 J CHINESE JOURNAL OF LASERS March, 2020

R AR AN EHR I e 45 PR B V5 2 B

/KFI = %@kml 2*’ ﬂﬁﬂil 2’ X"]J/%c\ﬁlyz’ Sergey AV&kaW39 %21»2**’ ;%/\:\ m\172

Cr [ R B b O SR S AU ST BT AR Bt SO B R LR % . B 2018005
S E B B R R S0t R DA PG, JE AT 1000495
AR D i R [ T B 2 R A L T AUROR] 1 B ROt ML BT . R i BT SE 220033

FEE S 4 JE OGN 3R &5 1 78 6 20 WL Ot 41 B BT 2R 4 o 0 o7 S B T S R SO0 M 9 B A AR 280N, 4 L — A L
AR S B VBRI BE R S M e R B A - 4 B DGR IR S . 5 A% G 09 T K 4 JE S MO iR 25 A 1L L 3% D
ﬂﬁ%%ﬂ’aj‘ﬁb%mﬁ;ﬁ%ﬁ/\ﬁa‘ﬁk(o 19~0.20 pm) , R B H TE 926 5 TM i #1806 09 528 Fe k. by i 30A
PR 22 43 81 (FDTD) B BB RS 25 SR 7175, 24 K g 0.193 pm A6 B ST R, 3206 MR 48 25 %t TE f 48 6 19 1%
AR T 60%%%7&‘7‘%%%?:?1800 5 B AR W) 45 00 2 B Wi e sk i) B J2 4 TR Ol B A i 75 A L XA -4 e
A O B #5 7E VR 58 A1 e B R RAF AR PR BB TE I RGBT T 29 100 iR ML AR T T 4.5 5 A
(£ 0.193 pm WK F) .

KB PO WEIMNEE SHIRBOGME s SR m IR RN 5 MR 4 A 1 5 O P M B

FESES 0436 XHfARER A doi: 10.3788/CJL202047.0301005

Design and Analysis of Inverse Polarization Grating Devices for
Deep Ultraviolet Light

Zhang Chong'*, Hu Jingpei*”, Zhou Ruyi"*, Liu Tiecheng'*
Sergey Avakaw®, Zeng Aijun’*™, Huang Huijie"”
'Laboratory of Information Optics and Optoelectronic Technology, Shanghai Institute of Optics and Fine Mechanics,
Chinese Academy of Sciences, Shanghai 201800, China ;
“College of Materials Science and Opto-Electronic Technology , University of Chinese Academy of Sciences,
Beijing 100049, China ;
*Company of KBTEM-OMO Republication Unitary Scientific and Production Enterprise, Minsk 220033, Belarus

Abstract  To realize the application of a metal grating polarizer in a polarization illumination system for
photolithography, a dielectric-metal grating polarizer based on the inverse polarization effect of a resonant-domain
grating is proposed. The grating comprises aluminum (Al), magnesium fluoride (MgF,), and a silicon dioxide
(SiO;) substrate. In comparison with general sub-wavelength metallic gratings, the period of the proposed polarizer
is close to the wavelength of the incident light (0.19-0.20 pm), and it exhibits the inverse polarization effect of
transmitting transverse electric (TE) polarized light and reflecting transverse magnetic (TM) polarized light. Finite
difference time domain (FDTD) simulation results indicate that the transmittance of TE-polarized light exceeds 60 %
and the polarization extinction ratio is greater than 180 when light having a wavelength of 0. 193 pm is incident
normally. In comparison with a single-layer metal grating polarizer constructed using the same materials and
structural parameters, the proposed dielectric-metal grating polarizer exhibits better polarization performance in the
deep ultraviolet band, with the transmittance and extinction ratio approximately increased by 10% and 4.5 times at
wavelength of 0.193 pm, respectively.
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Fig. 2 Transmission and extinction ratio of MgF,-Al polarization grating versus grating period P .

(a) Transmission curves of the grating; (b) corresponding extinction ratio curves of the grating
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Fig. 3 Transmission and extinction ratio of MgF,-Al polarization grating versus grating width W.

(a) Transmission curves of the grating; (b) corresponding extinction ratio curves of the grating
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Fig. 5 Structures of single-layer Al grating and MgF,-Al grating, and the relationship between transmittance or extinction ratio of

three grating structures and incident wavelength. (a) Structural cross-sectional views of Al-grating polarizer; (b) structural

cross-sectional views of MgF,-Al grating polarizer; (c) transmittance of three gratings with different structures at different

wavelengths; (d) extinction ratio of three gratings with different structures at different wavelengths
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