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Abstract: The AIN thin films with (002) preferred orientation was deposited on the glass substrate
by DC magnetron reactive sputtering method under different nitrogen concentration. The structure
and surface pattern of AIN films were characterized by X-ray diffraction( XRD) and scanning elec-
tron microscope (SEM ). The luminescence properties of AIN thin films were also investigated by
photoluminescence ( PL) spectra. The results show that the AIN thin films deposited under different
nitrogen concentration all present (002) preferred orientation with uniformly dense surface and the
average size of the grains is about 20 nm. The PL spectra shows that the AIN thin films deposited
under different nitrogen all have a strong emission at 550 nm originating from the defect of V ,, transi-
ting to the VB. There are several weak defect emissions at 589, 614, 654 nm. These defect emis-
sions become more obvious with the N, concentration increasing. The weak emissions at 589, 614,
654 nm can be ascribed to transition from Oy-O to V,,-20,, from CB to oxygen impurities(I,) and
from V,,;-Oy to VB respectively.
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Tab.1 Deposited parameters of AIN film
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XRD spectra of AIN films deposited under various ni-

Fig. 1
trogen concentrations. (a) @ (N,) =66.7%. (b)
o(N,) =75%. (¢) ¢(N,) =80%.
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Fig.2 SEM images of AIN film deposited under various nitrogen concentrations. (a) ¢@(N,) =66.7%. (b) ¢(N,) =75%.
(¢) ¢(N,) =80%.
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Fig.3 PL emission spectra of AIN films with different nitro-

gen concentrations excited by laser at 405 nm wave-
length. (a) ¢(N,) =66.7%. (b) ¢(N,) =75%.
(¢) ¢(N,) =80%.

AIN BARTEEEHF S8 6.2 eV, IF LA AIN JH K
7oA YK LA A GIRA I H AR AT rh B RE G Z ]
DL R B B BE 55 iy ey 22 [ ) BRAE SR 5 A=
B, TERGPERST AR AIN Ao B mb R ] ke 50 b
SRS A ST, BN A S AL (V) VRS
PL(V ) LR T 88 N BIOE (Oy) 55, AR¥E

Intensity/a. u.

| I N |
450 500 550 600 650 700

A/nm
4 K 405 nm RBOEHUA R R N 80% 1Y
AIN SR PL KBTS
Fig.4 PL emission spectra of AIN film with nitrogen concen-

tration of 80% excited by laser at 405 nm wavelength
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