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Preparation of Ultra-Long AIN Nanowires and
Investigation on Their Field Emission Properties
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Abstract: This paper reports a catalyst-free method to prepare ultra-long aluminum nitride
nanowires in large-area by direct nitridation of Al powder. The as-prepared AIN nanowires
have a mean length of over 20 ym and a diameter ranging between 30 nm and 125 nm. The
AIN nanowires are all single crystalline hexagonal wurtzite structures and grow along [ 001 ]
direction. Field emission measurements show that the turn-on field and threshold field of
AIN ultra-long nanowires is respectively 6.3 V/pm and 12. 2 V/um, and their maximum cur-
rent density can reach 1 440 pA/cm”, which suggests it is a kind of promising cold cathode
material candidate in field emission display (FED).

Key words: AIN ultra-long nanowires; catalyst-free; field emission

13 = KA I F5 1003 % 1% WM ) o tht 1
s TR S K o TR R 2 2 B L o T

TR RSB s AR W B iR AT I I ok B 1 R 3 % S A
BB B ] — B AT S BRI S B AR, 1 ZnO WO, R ot 9 4

fm B HI: 2010-01-25; fEITHHA: 2010-05-27

E2TH: BXARRSE T AEBA M4 (No. U0634002, No. U0734003) ; H 5 H IREF 3 4 (No. 50802117) 5 2 & ¥+ s 3t
4z (No. 20070558063) 5 1 1L K 2+ 7 4F H i By & Ak 4 (No. 091gpy28)

TEZ B BI85 —) B, T A Sk A B B 55 A=, 32 82 A 5594 B 40 K b1 K A 5

* @ IHEE & A, E-mail:; liufei@mail. sysu. edu. cn



54

SRR S5 R TAAUE A RU ISR 2 R LRI ] 4 1 37 5 SRR T 5 547

JEATEE (B, Mo) 85, 753X 26357 Y 1) ¥ [ 4% A4
e, e B SR AIN DL 5K 0958 T 3 & O
AR O S S e R SN v S M b
(<20.6 VD' | TR R BRI Ak A
JBT 25 o BN R o TR A I R B 37 S B R
HHErEPr B2 A Z D058 /N IFRE T % AIN 44
K LR R REPE R BE Y, © 0 19 3% & 5T )
HL 3 ML TR S 3. 8~12 V/pm G I HL 3 % i 10
pA/em®)HET AIN BAR R A W] BE 1 3 & G 4TI
SEINE T AR 5 H A v B A RHAR HE  HOOT e
S F0 B8 R 37 AT AR 38R » i L JHG R SR M AT 5 2
— . AN HIETE S AIN 44K 451
T 0 SV RE B B2 R L W9 R A R AR L ORI 4K
37 1958 KT 19 AN 98 5K 25 kg B A 5 hn i )
M & SHReE . Ik 3 — 2R m KA
AR S PR RE 11 T B AR AR TR K A OK R T &
WMoE— AT O . AN R IR X TS
PLEAR AIN GOk 25 44 ) 1k i i 3k o T 4 4 H 37
RS FC AL & T2 H A B B2 L
HHETE WA LA LA/ T K AIN g5k
LBWFsE., H. T. Cong /NH . Z. Hu /NH K 1k
SR TURRE SO i £ I AIN G K8, il 18
ALJEHR N Fe, Oy ALY J5 & MR CaF, i
R s W, H. Tang /AR AR & AIN 83 A 1
Tk #1500 CR il AIN gk, |
AT L H R A AIN 98K 28 (4 5 6 B A A
— 5 B HE A 5] T PR TR e s Ak s SR TR
12 e A A R S Al B T A 3 A T AR D
BRI . AN KT — B T AR
#r L TR Y 7 v il A AIN 9Kk %07 12
HA AT 4 i R R A A i S5 R O LR & R
KTEFRFE o T B 3 50 L 4 B v LA AR PR K ER
HARKBRKAS 555 K G IEARZOR

2 % R

AIN K 26 1) A 2 7 o il 8 = i A
. K ALK BT B A VR D IR AR BE
RS CEm ALK E AR S AT IS . TR AT R
BRI EZE R 7 Pa, JHESF P AN T
EEA THE E RS 10 C/min, M B 2] ik
1200 CJg. i A& (200 cm’/min) 14K (10
em’ /min) (IR A M HAEK S KR 1X10° Pa,
AR A LG RGE ARG A EEH, 1L

RERIIE Bl 4R — B3l @an Y. Fa e
B SRS 3 i X SR AT 5 (RIGAKUD-
MAX 2200 VPC) . 49 4 H1 7 & 73 5i (FEI Quanta
A00F) 1 375 4 iy, 7~ 2 3 B (JEM-2010HR) 3 17 A
55 M H 3G SRR i W 76 35 R S R R 25
I AT

3 HEREHWI

T X Z L W O SRR S
XFHHEAT T XRD MK, XRD #7511 FER T ok A
B Aol U (R AT S e 22 A1 A AT S e 347 091 Jeg 7 T £F
PR IARSEHI A AINL X R F JCPDS Card 4545 65-
3 409, I HLEA HoAth Z4 06 , PRk m] DA 52 7 ) Sy 46
AR AN, RSN ) R A i A g L
S R, e W] AIN A KB B PR 2% .

I/a. u.

0 40 50 60 70 80
20/(%)
BT AIN GORLAEd X LT 4
Fig. 1 XRD pattern of the obtained AIN nanowires
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Fig.2 Top-view(a), side-view (b), high magnification

top-view (¢) of the AIN nanowires.
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Fig.3 (a) TEM image and its corresponding SEAD pat-
tern (inset), (b) energy-dispersive X-ray spec-

trum (EDX) of AIN nanowire.
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Fig. 4 (a) Device structure and (b) spacial distribution
of emission sites of AIN nanowires (the dashed
frame is the actual size of the sample), (c¢) J-E

curve. The inset is the corresponding F-N plots.
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