54 9 2005 9
1000-3290/2005/54 09 /4309-04

ACTA PHYSICA SINICA

Vol.54 No.9 September 2005
(©2005 Chin. Phys. Soc.

ng an— xO

*
;
250100
2004 10 15 1 10
80°C Mg, Zn, .0 0< x<0.30 X XRD
Mg,Zn,_ .0 MgO Mg,Zn,_,0
c c Mg Mg, Zn,_, O
Mg, Zn,_, 0 3.32eV x=0 3.96eV x=0.30 .
Mg, Zn,_,0O Mg
PACC 6855 8115C 7840K
PLD ° MBE '
1. MOVPE " .
ng an -x O Mg
Mg,Zn,_,0
12
7n0O 3.3eV 2.
60meV
' Zn0 JPGF-450
4
i 13.56MHz.
Mg, Zn, . O 99.99%  Zn0
Mg, Zn,_. 0 Zn0 99.99%  MgO
. Mg’* 0.057nm . Mg
Zn** 0.060nm Mg 0 Omol% 16mol% 23mol%  30mol% .
6
- Ohtomo 99.999% 99.999%
Mg,Zn,_,0O Mg Scem.
3.3eV 3.99eV 2% 107 3Pa 80°C 200W

1% 7 . Mg, Zn,_, O Zn0/ 30min

Mg, Zn,_,0 1Pa. Rigaku D/MAX-YB  x
CuKa 0.15405nm.
$ TV1900
Mg, Zn,_,0
* 20020422056

T E-mail hlma@sdu. edu. cn



4310 54
hk 1 A X
3. g . Zn0
Mg, Zn,_,0 x =0.30 c 1.9%
Zn0-MgO MOVPE Mg, Zn, ,0 x=0.49
Mg 4 mol% Mg, Zn,_, O 1.34% " Mg Zn
? ¥ 7n0/
7/n0 Mg Mg, Zn,_, 0
Mg 33—49mol%  Mg,7Zn,_, O
71113 . Kang 100 F
80 |
ng an -x O Mg
S Mg ; 60
Omol% 16mol% 23mol% 30mol% %
40}
80°C Mg, Zn,_, O
Mg Mg 2 |
0 1 1 1 L 1
300 400 500 600 700 800
150. 0 5 x=0 Bk /om
100. 0 ]
50.0 ]
0.0 2 Mg,Zn_,0
2 100.0 B *=0.16
= e
=1
g %0 2 Mg Mg, Zn, . O
N 0.0 — L
2 200 § x=0.23 Mg, Zn,_, O
2 100 = —
3] Zn0 400—800nm
208 3 ¥=0. 30 90%
100 A < Zn0  MgO
0 Mg
30 45 50 55 60
mmzam Mg
Mg
1 Mg Zn,_.0 XRD
Mg,Zn,_,0
Mg *=0. 30
Mg, Zn, O XRD 1 XRD | ]
Mg, Zn,_,0 002
T 4.0x107*} _ i
Mg, Zn, .0 0<x<0.30 g ¥=0 x=0.23
MgO Mg, Zn, .0 E 3.0x107* | §
c . 1 %\ 2. 0x107* x=0. 16 E
M Mg, Zn,_, O 002 N .
8 8ol 1.0x107*f a 1
20 33.8° . . .
v . N , a8y o% A '
34.2° 34.3° 34.4° Mg c 0071 75233543536057 38394041
.Mg,Zn,_.0 c KT RE Av/eV
2 + hk + k2 + lz 3 Mg,Zn,_,0 ahy 2 hy

251n<9 3 a/c



9 Mg, Zn,_, 0 4311
4 Mg, Zn,_ .0 Mg
4.0
Mg, Zn,_, O
3.9F
sl Mg 3.32eV x =0
@37_ 3.96eV x =0.30
8- E,=3.32+2.133x 0<x<0.30
#o 3.6
£
3.5
3.4F 4 °
3.3F ] ) ) ) ) ) )
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 80C
Bt Mg, 7Zn,_,0 0<x<0.30 . X
Mg, Zn,_.0
4 Mg, Zn,_ .0 Mg
MgO Mg, Zn,_, O
2 c c Mg
a 3 Mg, Zn,_, O ahy ? Zn0 Mg, Zn,_, O
hy Mg.Zn,_,0 0<x<0.30 x=0.30 c 1.9%. Mg, 7Zn,_,
x =0 0.16 0.23 0.30 o0
Mg, 7Zn,_,0 3.32 Mg, Zn,_.0O 3.32¢V «
3.66 3.79 3.96eV MOVPE =0 3.96eV x = 0.30
" plp M Mg, Zn,_ O Mg, Zn,_,0 Zn0/Mg, Zn, O
Mg, Zn,_, O
Mg Mg
1 Peng XP Lan W Tan Y S et al 2003 Acta Phys. Sin .53 2705 in 2466
Chinese 2003 53 2705 8 Ohtomo A Tamura K Kawasaki M et al 2000 Appl. Phys. Leit.
2 Wen X M Ohno N and Zhang Z M 2001 Chin. Phys. 10 874 77 2204
3 Zhang D H Wang Q P and Xue Z Y 2003 Acta Phys. Sin. 52 1484 9 Zou L. Wang L. Huang J Y et al 2003 Acta Phys. Sin. 52935 in
in Chinese 2003 52 1484 Chinese 2003 52935
4 Bagnall DM Chen Y F and Zhu Z et al 1997 Appl. Phys. Lett. 70 10 Ogata K Koike K Tanite T et al 2003 J. Cryst. Growth 251 623
2230 11 Park W1 Yi G C and Jang H M 2001 Appl. Phys. Lewt. 79 2022
5 Ohtomo A Kawasaki M and Ohkubo 1 et al 1999 Appl. Phys. 12 Segnit E R and Holland A E 1965 J. Am. Ceram. Soc. 48 412
Lett . 75 980 13 Kang J H Park Y R and Kim K J 2000 Solid State Commun . 115
6 Zhao D X Liu Y C Shen D Z et al 2003 J. Cryst. Growth 249 127
163 14 Choopun S Vispute R D and Yong W et al 2002 Appl. Phys.
7 Ohtomo A Kawasaki M Koida T et al 1998 Appl. Phys. Lett. 72 Lett . 80 1529



4312 54

Structural and optical properties of Mg,Zn,_,O thin films
deposited by radio frequency magnetron sputtering *

Zhang Xi-Jian ~ Ma Hong-lei’ ~ Wang Qing-Pu  Ma Jin Zong Fu-Jian  Xiao Hong-Di Ji Feng
School of Physics and Microelectronics ~ Shandong University ~ Jinan 250100  China
Received 15 October 2004  revised manuscript received 10 January 2005

Abstract
Mg, Zn;_,0O films 0<x<0.30 have been prepared on sapphire substrates by radio frequency magnetron sputtering at a
substrate temperature of 80°C . Optical and structural properties of the Mg, Zn; _ , O films were studied using transmittance and x-
ray diffraction XRD spectra. XRD patterns indicate that the Mg, Zn, _ , O films have hexagonal wurtzite single-phase structure of
7Zn0 and a preferred orientation with the c-axis perpendicular to the substrates without any significant formation of a separated
MgO phase. The c-axis lattice constant of the Mg, Zn,_, O films decreases gradually with increasing Mg content. Sharp
absorption edge appeared in the transmittance spectra of the Mg, Zn, _, O films the fundamental band gap of the Mg, Zn,_, O

films were estimated which increases almost linearly from 3.32 eV at x =0 to 3.96 eV at x =0.30.
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