FarE E A Bo%® X @ K OF OF Ok Vol. 44 No4
2010 4£ 4 H JOURNAL OF XI' AN JIAOTONG UNIVERSITY Apr. 2010

7n0 BK L EM T £ KR E B TR

gKil . gKBgH%Z9 75'_'57:‘[(?2
(1. VEZASH I FF2ERE, 710049, V%5 2. VHZACH KA FH5E B TR, 710049, F4%)

WE.: 4133 ZnO FFHRIREA ST/ F B4R PR XL Tae bk £ 2 LT 5B 45 R
AL AR ZnO 28 kAT 5 BAE A 5] 5B A I ZnO 4k K e B B BE) A K e RO 5 T 4241
& A RARYE T F FRIRA R AT ZnO 24 K & 80 & 45 1 69 3w U] L A R IR AL 32 0k 2 A ALAR ) 3
3% 35 EH & ZnO #F5h E L UG A ARR K Ok 4T ZnO Sh R R IR0 5] A K AR ) 2R E M
Fa AR AT R BA L BT R BB A A KRR R ARG AL ZnO AR K A2 10 ~ 100
nm P TR A7 dh A IR E S R & R E A e L B & £ IR BB (PL) # 0 X & 541 &
B, B A2/ T 20 nm # ZnO 2K K EBEAE S 09 PL 350918 8 b i K 44 ARM T 2 K AR A K
EHBEATHENES, mLF 5% 2 Z8 . A A FF RS 236 3F PL &4 3 R Sk 1 40
KRG RE 50 KA BAC AR AT T S22 5 4.

KEIE: ZInOMRE; THEAK; LHL L TFRIRZAL

FESES. TN2 XEirES:. A XEHRS: 0253-987X(2010)04-0082-05

Study on Controllable Growth and Quantum Confined Effect of
ZnO Nanowire Membranes

ZHANG Wen', ZHANG Qingteng?, HE Yongning®
(1. School of Science, Xi'an Jiaotong University, Xi'an 710049, China; 2. School of Electronics

and Information Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract; To deal with the problem that ZnO nanowire films show poor controllability and repro-
duction quality when they are used in nano-electronic and nano-photoelectronic devices, ZnO
seeds are used as guide layers to achieve vertical oriented growth and controllable diameter distri-
bution preparation. The influence of the low dimensional quantum confined effects to photoelec-
tronic properties is studied. ZnO seed layer is fabricated by the wet chemistry method, and then
Zn0O nanowire membrane is generated on indium tin oxide glass substrate with low temperature
hydrothermal process. It is found from the scanning electron microscope (SEM) analysis and X-
ray diffraction spectra that diameters of ZnO nanowires can be tuned within the range of 10 to 100
nm by adjusting annealing temperature of ZnO seeds and concentration of growth solution, and
that the size distribution of the ZnO nanowires is affected by the annealing temperature for ZnO
seeds tremendously. It is also found from the measured photoluminescence (PL) spectra at room
temperature that the band-edge emission peaks of samples with nanowires” diameter less than 20
nm exhibit considerable blue shift and reduction of peak width at half height compared with other
samples. Quantum confined effects theory is used to explain the relativity between the diameter
distribution of nanowires and their PL spectra properties.
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