B

EEERIK

Wb LIRS Zr SSRGS KRS 5

KREVT BBV RBADY BBV KREDY, AR
VR RSE BRI S TR B, LI 2000925
*Hp E R BE SR B DL T BT e SR R, B 201800
U E R B SR B DL I BT RR O M R S SRR E . I 201800;
R BN SRS B . WYL B 310024

WE W TTBUZUE A B & B P AR O L R R TR T TR MM AR EE A A EEE L., &
T 20 SR P DK b B IR RE R ST T2 FE R R R S TAE IR R (0. 05~1. 0 Pa) T il 4 Zr MM, FH Zygo T #5400 it 3
R T T o VT 545 S HERE I 7, a0 XS AT S SORN R O B R R AE T WA R S A A e, TR A ML E R T
0.1 Pa TAEERT il & 19 Zr BRIy FE N ), B T AE SR U/ R ) G218 38/, JF 72 0. 05 Pa B 2 3 5K I
7 3 38 A8 X 49 A 4 K R 2 TR R 2 09 A8 A AR EAT SR A A0 BT L JE — 2D R R T SR ) i AR LR . SRR SR A
IRV 3 B S B I R AR A R T B BRI AR ST A AN T A S Ze vk R R TR T Ak
AR e EE A %) TR A A S s T 0 A5 4 A R O B A 1

KR M SRS AR R )

FESES 0484 XHEEFRERA A doi: 10.3788/A0S202141.1831001

Microstructure and Stress of Zr Thin Film Deposited by
Pulsed DC Sputtering

2

Zhu Jingtao"?, Guo Sheng'?, Zhao Jiaoling”®, Zhang Jiayi'?,
Zhu Hangyu"?, Shao Jianda®*"*
' School of Physics Science and Engineering, Tongji University, Shanghai 200092, China ;
! Laboratory of Thin Film Optics, Shanghai Institute of Optics and Fine Mechanics,
Chinese Academy of Sciences, Shanghai 201800, China ;
* Key Laboratory of Materials for High Power Laser, Shanghai Institute of Optics and Fine Mechanics,
Chinese Academy of Sciences, Shanghai 201800, China ;
* Hangzhow Institute for Advanced Study, University of Chinese Academy of Sciences,

Hangzhow, Zhejiang 310024, China

Abstract Thin film deposition is the core in the filter preparation process and its optimization is of great significance
for the stability improvement of thin film filters. In this paper, a Zr thin film was deposited by pulsed direct current
(DC) magnetron sputtering at different working pressures (0.05-1.0 Pa) of Ar. The surface of the thin film was
measured by a Zygo interferometer and then the film stress was calculated. The microstructure changes of the thin
film were characterized by an X-ray diffractometer and an atomic force microscope. The results show that the Zr
thin film exhibits compressive stress when the working pressure is higher than 0.1 Pa, and the stress decreases

slowly with the decrease in working pressure. Furthermore, when the pressure is 0.05 Pa, the film exhibits tensile
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stress. The variations in the phase structures and surface roughness are analyzed to further explain the generation

mechanism for tensile stress. The results show that the main reason for the tensile stress forming is the

microstructure change caused by plastic flow in the metal. Our study optimizes the deposition process in the

preparation of low-stress and self-supporting Zr filters and has significant application value in extreme ultraviolet

lithography, synchrotron radiation, and astronomical observation.
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Fig. 2 X-ray diffraction patterns of Zr films on different substrates. (a) JGS1; (b) silicon
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