F3LE HeW
2004 4 6 A

OE B
CHINESE JOURNAL OF LASERS

Vol. 31, No. 6
June, 2004

NERE: 0258-7025(2004)06-0701-04

d

DUBR AT LT 2 R DL ZrO, b

P 1% 535 Wi

Bk, REG, Tms, RRR, AL
(o EFRE B L 624 M 5 AL ST 6% MR R BISE 5 2 b v, E1 201800)

BWE 20, HEHMEARMUTRIRETHEFRERWTETRTR. FA X HE058 XRDXUHEFHE
B (AFMD R T ZrO, WA A M BT S, R ER T IR ZrO, WA S VIEREW, HE TFRE
AR Zr0, HELANRBHNERAR EHBESTRNFENFHRAERME. BREIH DB GBREER, BERT
FEUTAR IR B R T oK . Rl B & 30 VR B P Y SRR B ) BB U RR IR BE Y R, B R B RS R R I RAES X — A
e EZR MR E RN MERSR. RIS T ARTIRREX ZrO, MG RK RN .
KEIR WIEYEEZO, M B FRERREE

hESEES 0484.4 X R A

Influence of Deposition Temperature on the Properties of
Zr0O, Films Prepared by Electron Beam Evaporation
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(Research & Development Center for Optical Thin Film Coatings, Shanghai Institute of Optics
and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800, China)

Abstract ZrO, films have been prepared by electron beam evaporation at different deposition temperature. The
films have been characterized by X-ray diffraction (XRD) and atom force microscopy ( AFM). At room
temperatures, the structure of ZrO, films is amorphous. With the increase of deposition temperature, the films
begin to crystallize. Both tetragonal and monoclinic phases have been found. All films show random orientation.
The crystallite size increases as deposition temperature increases. The residual stress of ZrQ, films varies from
tensile to compressive which was mainly caused by intrinsic stress. The influence of deposition temperature on the

optical properties of ZrO, films has been also discussed.
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Fig.1 XRD spectra of the ZrO, films deposited at

different temperature
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Fig. 2 Grain size of ZrO, films deposited at

to

different temperature
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Fig. 3 Surface morphology of ZrO, films deposited at different temperatures
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Fig. 4 Influence of deposition temperature on

roughness of ZrO, films
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Fig. 5 Deposition temperature versus residual stress
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Fig. 6 Transmittance spectra as a function of substrate

temperature and wavelength for ZrO, films
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