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The properties of ZnO/MgO films prepared by
ultrasonic spray pyrolysis
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Abstract

ZnO films were deposited on MgO substrates (ZnO/MgQ) by ultrasonic spray pyrolysis. Substrate temperature varied
from 250 °C to 350 °C. The crystallographic properties and surface morphologies of the ZnO/MgO films were studied
by X-ray diffraction and scanning electron microscopy. The properties of photoluminescence (PL) for the films were
investigated by dependence of PL spectra on the substrate temperature and the annealing temperature. The ZnO/MgO
films prepared at 350 °C showed the strongest Ultraviolet light emission peak at 18 K and 300 K among the films in this

study. The annealing process increases the visible light emission, which is due to the increased oxygen vacancies.
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Fig. 1. XRD patterns of ZnO/MgO films deposited at substrate temperature of} (a) 250 °C, (b) 300 °C, and (c) 350 °C.

o 2 =435t} Cd-He laser (325 nm)
UALIEE ALE-Ste] ZnORbe] PLEA S ZAFEIA

F1e el BAg

R

o] (002y83Fe] FA7} F=

29tk 29 28 Zn0=e (002) W AZYE &

-He #lo]A4 2] &€&

= v

0
kJ
3k

3. dn 9
3.1. ZnO/MgO ate| XX
MgO 713 $lofl ZnOHS &

T 250°C, 300 °C, 350

2 A g2z W& Zn0

Y _IIIII
0z

: -sroﬁu}
0°CHTh 29 12 71H2
=e] XRD ¥ & vhe}

.

Substrate Temperature (C)

50 WRIth, GaAs A7) & At
B8t on, 741719 REA7HE 200 mso| 2L

ol 7]%%

141

a8 #=r)e) WIS Vel Zlo)t). Scherrer 322
Z 78 zn0=e] 2819 271 22 nmell A 40 nm$d
o} 7132 = 300 °Coll A Z2HE ZnOdto] 7P & 2

2212 RAF T EHE(800 °C, 303)0l s =28
019 =7|7} 7o, 7] FollA EM e A5
| wlal 2ele} 3717 Srkehe A= Vel

th 2% 30 XRDAAZHH 3 (002)He] HT A
2= velgisint. 300 °CollA] 52kt ZnO=te] H7F A
27t 717 glen, dxjgldl os) |k Azt Foket

1
A

Substrate Temperature(C)

-
R — 5.7
T .l el annealed in vacuum
-
500t annealed invac.  annealed in air — P
< < 5.16 - ’ Ny e
o s g :
'c% / . g nealed in air
L L B
=) 400 as—deposited ™ g 515 I )
© | " .
5 ’ o as-deposited
5141
a0t
1 1 L i L L
250 300 350 250 300 350

a7 2. ZnOMgO=re] 189l 37)
Fig. 2. Grain size of ZnO/MgO films estimated from Fig. 1.
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28 3. ZnO/MgO=He} d-spacing
Fig. 3. d-spacing of ZnO/MgO films obtained from Fig. 1.
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Fig. 4. SEM micrographs of ZnO/MgO films deposited at substrate temperature of; (a) 250 °C, (b) 300 °C, and (c) 350 °C.
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