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Abstract AL O, films have been synthesized by ion beam assisted deposition( IBAD) . Electron microscopy , atomic force microscopy , and
X-ray diffraction analysis have been applied to characterize the microstructures, morphologies, and compositions of the films and their annealing
behaviors. We have found that the films synthesized by IBAD are stoichiometrical Al films. When the substrate temperatures are lower than
500 °C, the films are dominated by amorphous phase a-Al,0; and the surface roughness, refraction index, and micro-hardness increase with the
increase of substrate temperature. The adhesion property of the film to substrate, however, will go bad when the substrte temperature is higher

than 200 C.The change of film morphology is related with the microstructures of the films during annealing. The process of phase transition of
film is a-ALO; 32Ty L0, 100X 41,05 + 2-AL0, 2O T Ao,
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Fig.1 Schematics of the ion beam assisted deposition
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Fig.3 XPS spectrum of ALO; film
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Fig.4 TEM images and electron diffraction patterns of
AL O; films at various treatment conditions

(a)as deposition; (b)800 C/6h;
(¢)1000 C/6 h;(d)1200 T2 h

nmo TE 1000 CiR K 4ZLHE 6 h LLJF, ALO; HAEM &
P —H KK, SRR ETMKRE R, KBE/LE
A nmo WEHEBALELL v-AL0; MM E, R 2 M
KR FTSIAAN &S, BT 1200 TIR K2 h
LS A ) ALOs PR RI R EHKX, B TR
R Z I EOKR B RRL, B AR F RO
VARAGRIH FATHT 20 & I : ALO; HARTE 1200 C
B K2 h LUGH KIS HEENE I a-ALO;.

Bl 5 2 ALO, IR X STERAT 515, H v 33°8
VTR Si 2 B R B G Si 149(200) SR TE B 24 B S B
it MEIHRRATT LR FEVIBRE X 500 €

I F i

m


http://www.cqvip.com

126 E s B %2 5 H X

D000 http://iwww.cqvip.com|

L Xk

AI1EBLF , XRD £ 30 B (K 3F R @ B, UL B
BEFERHIERABRN. 4 ALO; HHLT 800 C
BAAREUE, FREBECEBER, AT 7-
ALO; AT 5T, EA LB ALO, A E & didEfAH
BENEZERE 7-ALO; M, X 5EH B T BHERN
NMERBE—BH . S 1000 CiB KLU, 7-
ALO; AHE R KK, [FEHAT LLE 2 XRD i
BT a-ALO; FH B AT 584, 156 BA 1o o AR o B 3R -
7-ALO; MFF IR BB «-ALO; M, B FRATKE
S F BB A WER o-ALO; HH, B HA L i #
JEF o-ALO; I & B LA, T H AT «-ALO;
ISR R TR A RIR K,

400

1000
P
3 o2
. 5 =
800 | Si = =
Sl le
&l: ' 3 =
2 600 | v T =
o W obohe -
b V¥ 1L <,
] : P
=
=]
o

200

as deposition
0 Al 1 1 L 1 1
20 30 40 50 60 70 80
26/(°)

B s ALO, HARK) X HLEATHHY
Fig.5 XRD spectra of ALO; films
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Tab.1 Structures and annealing behaviors of ALO;
films synthesized by various PVD methods
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Fig.7 Change of roughness of Al,O; films with annealing tem-

perature, where Rpys is root-mean-square roughness and
R, is arithmetic average roughness
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