%20% B 6 t F ¥ M Vol. 29, No. 6
2009 4E 6 A ACTA OPTICA SINICA June, 2009

CXEHE . 0253-2239(2009)06-1734-06

HfO, #ifl A 1 B Ty AL 5

FoOmt: ORRE KER REB' gL

R EBER FECE R ENMA . B 201800; P B EAFEEAISE AR, JL5T 100039)

WE MBI R0 TR R AR A AL A R O N R B SRR A EEE Y, BRTET
S5t MR R T 4 T R I 0 50 W, S B T X S A R R . % HO, WEBER
R R R T S BRAY . 45 B R RO &M T HIO, WA 9/ (K 37 1 BV BB, 76 360~ 660 MPa i [
A AL 5 AR IR R LA 5 S A S L 3 0 B A 5 7 L B RS B LR A 4 F L TR ) 38 5 o 3% B) R K 1
BB, B R B RS T B TR '

SRR W A SRR HIO. WEBE, A KRS

hESHEE (0484.1 iﬁﬁ'\iﬂﬂ A doi: 10.3788/A0S20092906.1734

Evolution of Growth Stress of HfO, Thin Film
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Abstract Stress is a property of thin film material. Its important to develop in-process observation and control it
accurately. An instrument for real-time stress measurement based on optical deflection of twa parallel light beams was
presented. Combined with the crystal monitor, we can observe the evolution of thin film stress in process. This
instrument was applied to observe the process of deposition of HfO, film. The results show that HfO, films have a
stable tensile stress of 360~660 MPa for the given deposition conditions. The tensile stress becomes larger when the
vacuum or the temperature of substrate is higher. The stress was affected intensively by the substrate surface, and
was stable with the increment of thin film thickness in high vacuum conditions.
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Relractive index. packing density and the stable stress evolution in different deposition conditions

Deposition condition

Film thickness /nm Refractive index, 650 nm

Packing density Stable stress /MPa

3X 107 Pa 369.7 2.01 0. 883 600
1X107° Pa 474.5 1. 94 0.792 660
2Xx107* Pa 130. 3 1.91 0. 753 187
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