53 22004 2
1000-3290/2004/53 02 /0646-05

ACTA PHYSICA SINICA

Vol.53 No.2 February 2004
©2004 Chin. Phys. Soc.

Zn0
100nm—=3800nm 8—I15
Zn0

Zn0
PACC 8115H 6870 6150C

1.
/n0
. Zn0O
3.37eV
60meV '
2—6
7-9
01999
Zn0
Si Ge "
Zn0
/n0
/n0O
- Fabry-Perot
/n0
" 7Zn0

" 50172002

MOCVD

10

7Zn0

Zn0O

100083
2003 4 14
AP-MOCVD Zn GH,0, ,
50nm X XRD
2 Zn0
1-3
Zn0 5
7n0

Zn0

Zn0

.7Zn0

13 14

./n0

16 17

7n0

1-3



Zn0

647

Al O,
7n0 =20
/n0 .
AP-
MOCVD
Zn0O Zn0
Zn0
2.
Zn /n C;H,0, ,
99 % Alpha
Zn0
1
10mm x Smm x 0.5mm.
10min
N,  10min
115%C
0.8L/min 550°C 600°C
¢t = 100min
X D/max2200PC
Cu
Ka 40kV 40mA. JEOL
JSM5800 7Zn0
:

1 AP-MOCVD

3.
3.1. ZnO
SEM
/n0 2 115°C
550°C 0.8L/min 100min
7n0 SEM 2 a
0.1—
0.8um 4pm 8—15.
Zn0
2x 10°  /
mm’ .
2b .
MOCVD
/n0
600°C
7Zn0 2pm 10.
3
/n0
3.2.
4 Zn0O X
115%C
550°C 0.8L/min . 20 =234.5°
ZnO 0002 20 =72.5°
7Zn0O 0004 26 = 15°—20°
Zn0
SEM 7Zn0



648

53

Zn0O SEM

7Zn0

600°C

ZnO 000!/
c

FWHM

MOCVD
VS

Zn0O

0.30°

SEM

. ZnO 0002

7n0

5000

4000

3000

cps
Zn0O(0002)
7Zn0(0004)

2000

1000 |

s

10 20 30 40 50 60 70 80
fiatm20/(%)

4 7ZnO / X

In GH,0, ; LO DSC TG
.DSC TG
Zn C5 H7 02 2

.TG
210°C
115°C
Zn
240°C
Z/n CsH,0, ,

90

Zn CH,0, , + H,0>Zn GH,0, OH + CH,0, H

Zn CsH,0, , + 2H,0> Zn OH , +2 CH,0, H

21

Zn CH,0, ,
Zn OH ,.
Z/n CsH;0, ,
Zn C;H,0, ,
Zn OH ,  500—600°C
7n0
7Zn0
Zn0
. Zn0
p 1011 m 1010 ¢ 0001 *
6 . Zn0



Zn0

649

AQ /(mW/mg)

Zn0
7Zn0
7Zn0
0001
7Zn0 1011
40
0 ) ‘exo
2§ 1-20
-4t ‘\ 1-40 ®
\ B
Y {-60 <«
-6 N
N
————— TG\ ——DSC  1{-80
-8t \
\
e N e -100
_10 1 1 1 1
100 200 300 400
W/ C
5 7/n CsH;0, » H,O
7 ZnO
7Zn0
/n0
100—800nm 8—15

50nm . X

> BCF
24
7 7/n0
C
(4
/
/ \
/ \
/ \
\
r/ \
/ P
L __
d | 4 T
S —
/m
6 7n0
7Zn0


Absent Image
File: 0


650 53

1 Reynolds D C Look D C  Jogai B Hoelscher J] E  Shemiff R E 13 Yoshino Y Makino T and Katayama Y et al 2000 Vacuum 59 538
Harris M T and Callahan M J 2000 J. Appl . Phys . 88 2152 14 Jenkins D F' Cunningham M J Remiens G et al 1997 Sensors and
2 HuangM H Mao S Feick H Yan HQ Wu Y Y Kind H Actuators A 63 135
Weber E - Russo R and Yang P 2001 Science 292 1897 15  Paraguay F D Miki-Yoshidaa M U Moralesb J Solisb J and
3 Bagnall DM Chen YF ZhuZ YaoT KoyamaS Shen MY and Estrada W L 2000 Thin Solid Films 373 137
Goto T 1997 Appl . Phys . Lett . 70 2230 16 HuJQ MaXL XieZY Wong NB Lee CS and Lee S T 2001
4 Zu P TangZ K Wong G KL Kawasaki M Ohtomo A Koinuma Chemical Physics Letter 344 97
H and Segawa Y 1997 Solid State Commun . 103 456 17 Chang Y S Ting J] M 2001 Thin Solid Films 398 29
5 Wang Y W Zhang LD Wang GZ Peng XS Chu Z Q and Liang 18  Saitoh H Saton M Tanaka N Ueda Y Phshio S 1999 Jjpn. J.
C H 2002 Journal of Crystal Growth 234 171 Appl . Phys. 38 12 A 61
6 Liang S ShengH LiuY HuoZ Lu Y and Shen H 2001 Journal 19  Saton M Tanaka N Ueda Y Ohshio S Saitoh H 1999 Jjpn. J.
of Crystal Growth 225 110 Appl . Phys . 38 1.586
7 Tominaga N Umezu I Mori  Ushiro T Moriga T and Nakabayashi 20 Pak WI KimDH Jung S W and Gyu-Chul Yi 2002 Appl . Phys .
11998 Thin Solid Films 334 35 Lett . 80 4232
8 LiuSM LiuF Q ZhangZ H et al 2000 Acta Phys. Sin. 49 2307 21 Fiddes A J C Durose K Brinkman A W Woods J Coates P D and
in Chinese 2000 49 Banister A J 1996 Journal of Crystal Growth 159 210
2307 22 Zhong W Z Hua S K 1999 Mophology of Crastal Growth Beijing
9 Ataev B M Bagamadova A M Mamedov V'V Omaev A K and Science Press p45. in Chinese 1999
Rabadanov M R 1999 Journal of Crystal Growth 198/199 1222 45
10 Look D C 2001 Materials Science and Engineering B 80 383 23 Saton M Tanaka N Ueda Y Ohshio S Saitoh H 1999 Jjpn. J.
11 Govender K Boyle DS Brien P O Binks D West D Coleman D Appl . Phys 38 1.586
2002 Adv. Mater. 14 17 24 Burton W K Cubrera N and Frank F C 1951 Phil. Trans. Roy.
12 Okajima Y Amemiya M Kato K et al 1996 Journal of Crystal Soc. A 243 299
Growth 165 37

A study on the in-situ growth of highly oriented ZnO whisker”

Yuan Hong-Tao Zhang Yao Gu Jing-Hua
School of Material Science and Engineering  Beijing University of Aeronautics and Astronautics ~ Beijing 100083  China
Received 12 February 2003  revised manuscript received 14 April 2003

Abstract
Highly oriented ZnO whiskers were prepared on glass substrates by metal-organic chemical vapor deposition MOCVD  at
atmospheric pressure. X-ray diffraction result reveals that ZnO whiskers grow along 0001 direction and the crystal structure of
ZnO is of wurtzite type. Scanning electron microscopic observations show that the length and shape of the whiskers are almost
uniform. The diameters range from 100 to 800nm and the curvature radius of the whisker tip is about 50nm or even less. The

chemical reaction process during the preparation of whiskers is discussed and a simple growth model of ZnO whisker deposited by

MOCVD is proposed.
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