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film is hexagonal aluminum nitride
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The XRD pattern of AIN film, the demarcated peaks

indicate that the sample is hexagonal aluminum

Fig. 2

nitride. The lattice constant is a=0. 310 9 nm and
¢=0.497 9 nm

PSRy N7 G5 RV EALES A% N @ =0. 310 9 nm,
¢=0.497 9 nm.
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excitation intensities

3.2 AIN ERRBI XA IE

Wk X SOk f 1% (XPS) 1 32 2 4 # n) 40
75 JIT S PR o 20 AR A 1 O L e L X
S, L. Yuet '™ &5 A AIN S (0 0 8 45 S8 A0 — 2.
K W RAE A SRR A Ny (R . Va
R0 A Oy CRURF B0 55 Bl B sl HERL 178 AIN i
JE TR e B b o S b AT L ET SNSRI S A R R
B, Ox 0T 75 77 5 il AIN IR REATY 85 1 %A B0 5 52
M AT CAHERR 413 nm 98 K 5 5 06 2 i Oy 51

Mml B . I N AV B B 3 X AN (9 fig 47 5 W
2R R R B 3 RN A P 0 AR ) ST IR e 2.
A HUBL L 45 8 B 7R, Ny Vi, Ox  AIN 25 A FE
B R T AE S 413 nm K A9 5E 5, DRk B AT L
FIE B AR AE S5k B 5 | RS 8 0 (¥ T RE R L X5 AR 1% {0
T 45 S 7 2T SIS A R R B R AR L G
BOR 61 1R R A B 2% TR 6 I AR AE el ke mT B
A SR R U A F A T (T AR S AR IR R B 5 (1.

MR A 6 UK S ML, W7 UK JE A A BRIT
BT A F R bR AP S BT 2 AR
PR b R TE B My DL e B e B S s R
GG HGBEURIGEE S R 51,413 nm
A S B () R AN BN SR O 110 A i R AR A PR
[ e S DY -a 3 ) I 2 L 1 ) £
413 nm(3. 00 eV) &5l A7 W) BE 2 34l L 1 B 7 3
W2 E) RERIERT K6, il 5. 4@ 5k 1 g

3.00eV
Excitation E,
¥—, |
.
,
4
s
4
4
v |

B 5 AIN # 413 nm(3. 00 eV) 48 4 B A # 8 4 42 A
Fig.5 Energy band diagram of the 413 nm(3. 00 eV)
emission of the AIN film

5N EE R & AIN BE 7 b Sy L s BE
P Ey ME, KR LT

Ev+hy=E,+3.00 eV (2
HATREEN Ex—Ey WA T2 5 . W, dr3 w5
N5 nm (R RR R AR B R 2R B 1R 5RO R A 0 T LA
BOAR, MO 2% PR B S BUNWR R T EL REA AR,
HEA R 2N G L . i 5 H e R O 3
K6 (PL) i B wT LU B, A AR [R) 200 A ol 6
(K1 AIN 2K BORL | 94 K 26 55, s 2 AT AL 24 A
VIR(CVD) TR AE AR AS R B AR AIN 3 Bt
FEFRIFEAT 413 nm 37K K056 S e B0, B W) 413 nm
WA 4 I W B RSP 0N T 9%, 2 AIN AR K 81
3 B HH AR A BE G () — b [ AT

4 it

LR P IA  £E AR 0 R AN BT I A A%
PR AR A AR % Bk A e K = i 5 B AL
BhAETCHE AR IO A AF N BB RN, B M R TN
J7 B AR . X 4k 2004 F Wu. C. 2 4%
NAERBZAT T AR K W AU 5 8 IRARE S 5



1690 T ¥ R 36 &

é‘Jq- ﬁg éﬁ*@ Eﬁ%ﬁ’f{%(k*AlN) @Hﬁ E’f]ﬁiljjﬁﬁk . E [8] LI H D,ZOU G T,WANG H, et al. Synthesis and infrared

%X E‘]Z%%IJ }Eﬁ iZI oo ﬁi ﬁf”% E"] AIN 7‘% *4' i"] " study of nanosized aluminum nitride powders prepared by
- e . , v - direct current arc plasma[J]. J Phys Chem B,1998,102(44)
ﬁ -+ a1 /J\ﬂ: 5 nrn( EF'@A%E’{E&}) E‘Jg&%}é?ﬁ %Eiﬁ 8692-8695.
PN P 4 B 0 12 4 S 06 AN R T SR R T I A A AE [97 CONTURSI L.BRZZI G,BEGHELLI G. Process for preparing
B/E? %I @ B,(J %ﬁ%&@ﬁj’% Ejiﬁ(lz ﬁ% EUL El,‘] *EZ'K J? fine aluminum nitride powder from an inorganic flocculant[ R].
b I ~ J2IN .

Venice Porto Marghera EP0481563, Apr22,1992.
[10] MUNIR Z A, HOLT ] B. The combustion synthesis of
refractory nitrides[J]. J Mater Sci ,1987,22(4):710-714.
[11] DEAN J A. (Ed.),Lange's handbook of chemistry[ M. 13
ed. ,New York:Mc Graw-Hill,1985.
[12] FANG Kun,GAO Shan-min, QIU Hai-lin, et al. Synthesis of

S ik

[1] GOLDBERG Y. In properties of aduanced semiconducting
materials GaN, AIN,InN,BN,SiC,SiGe[ M]. New York:John
Wiley &. Sons,2001.31-47.

[2] ZHU Qi-feng, JIANG Wei-hua, KIYOSHI YATSUI. Numerical

and experimental studies on synthesis of ultrafine nanosize . . X
B-GaN nanocrystals with a cubic structure by gas-phase

chemical reaction[ J]. Acta Phys Sin,2005,54(2) :2267-2271.
J7 85, R R BRI AL SE AR B-GaN 49K 1 AU AL %
BN BT FULT]. PUEE 23, 2005 ,54(2) 1 2267-2271.

[13] WU Chang-zhang, YANG Qing. HUANG Chao, et al. Facile

solvent-free synthesis of pure-phased AIN nanowhiskers at a

powders of AIN by ion beam evaporation[J]. J] Appl Phys,
1999.86(9) :5279-5285.

[3] LU Hui-min, CHEN Guang-de, YUAN Jin-she. The relation
between the electrode shape and the sensitivity of
photoconductive ultravidet detectors [ ] ]. Acta Photonica
Sinica ,2006,35(7):1053-1055.

BRR L WOt AU HE AL, HUROE IR 55 A BRI 28 B K R
MBEFELT]. J6F %W, 2006,35(7) :1053-1055.

[4] LIU Nai-xin, WANG Huai-bing, LIU Jian-ping, et al. Growth
of P-GaN at low temperature and its properties as light
emitting diodes[ J]. Acta Phys Sin,2006,55(3):1424-1429.

X T5 8%, TS 0 87, 5, P AL EAL S I IR A K kOt
B A BB ST ], ) BE 2 4% . 2006 ,55(3) 1 1424-1429.

[5] FUFLYIGIN V,SALLEY E,OSINSKY A, et al. Pyroelectric
properties of AIN[]J]. Appl Phyl Lett,2000,77(19):3075-
3077.

[6] DJURISIC A B, BUNDALESKI N K, LI E H. The design of
reflective filters based on Al,Ga;—, N multilayers [ ] ].
Semicond Sci Technal ,2001,16:91-97.

[7] YU Mei-yan, HAO Xiao-peng, CUI De-liang. et al. Synthesis of

aluminium nitride nanocrystals and their catalytic effect on the

low temperature [ J]. Journal of Solid State Chemistry ,
2004,177(10) :3522-3528.

[14] YUE S L,SHI C Y, LI J J,et al. Enhanced electron field
emission oriented AIN films [ J 1. Journal of Applied
Physics ,2006,99(9).

[15] LU Hui-min, CHEN Guang-de, YUAN Jin-she. Relation
between the electrale shape and the sensitivity of
photoconductive ultraviolt detectors [ J |. Acta Photonica
Sinica ,2006,35(7) :1052-1055.

EHCRE BROGAE, B E AL S MR N A8 AR IR 5 R B Y %
RLJ]. 67240, 2006,35(7) : 1052-1055.

[16] LIU Xiao-yan, LU Hui-min. Study of the energy levels
distributions in super lattice | in potential well and the
regulation of the electronics jump [ J ]. Acta Photonica
Sinica ,2006,35(12):1930-1933.

e, BRI 08 SAx A Bk fe 0 A 5 L T R IT M

polymerization of benzene[ ]J]. Nanotechnology,2003,14(1) R T 36 722 4. 2006.35(12) :1930-1933.

29-33.
Synthesis and Violet Luminescence Mechanism of Hexagonal

Monocrystal Aluminum Nitride Films
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Abstract A pure hexagonal aluminum nitride (A-AIN) film is synthesized through the direct reaction of
AICIl; with NaN; in a non-solvent system at low temperatures of 450 C for about 20 hours. The A-AIN film
is characterized by the high-resolution transmission electron microscope, electron diffraction, and X-ray
diffraction. The analysis shows that the film is of pure monocrystal hexagonal structure, PL spectra indicate
that it has a relatively strong emission peak in visible region, centered at 413 nm, the full width at half
maximum (FWHM) of the emission peak is 5nm. In addition, a possible growth and photoluminescence
mechanism for h-AIN film is discussed.
Key words A-AlN film;PL;Dicyclopentadieny iron
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