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Influence of Mg”* Doping on Sructure and

Optical Property of ZnO Films
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(L aboratory of Functional Materials, Jiangsu Polytechnic Universty , Changzhou 213164, China)

Abstract : Zinc oxide thin films doped with Mg?* (MgxZni. «O) were prepared on (100) slicon and glass
substrates by the o0l - gel method. The influence of Mg2+ dopantson the microstructure and optica property of
MgxZni. xO thin films were investigated in detail. The XRD results indicated that when the value of x was
smaller than 0. 3 the MgxZn; . O thin films retained the wurtzite structure of ZnO. With the increase of the
vaueof x the lattice constants ¢ decreased and the lattice constants a increased, but the cell volume hardly
changed. Asthe value of x was between 0.3 and 0. 7, phase separation was observed. When the vaue of x
was larger than 0. 7, the crystdline structure of MgyZn; . «O thin films changed to the cubic structure of MgO.
The transmittance measurement results showed that Mg?* doping in ZnO thin films enlarged the band gap and
the transmittance in the visble region.

Key words: Mgy«Zn;. xO thinfilms; =l - gd method; band gap; transmittance

ZnO - , (20 meV) GaN (21 meV) ,
, c ZnO
, 3.37eV, MgO (7.7eV) ZnO ,
[1] Zno Zno ,
60 meV , nSe Zn0O ,
* . 2006- 07 - 18
: (B K2006042)

(1978-), , ' ;



-2 - 2007
Mg ., Xx<0.3 , MgyZm. 4O Zno
MgxZn:- xO , Mg®* (100) (002) (101) (102) ,
(0sx<1), MgO : Mg,Zn;. O
ZnO , ZnO
(2] X ; 0.7>x=20.3
MgxZn: - xO MgO (200) , X
(L - MBE) (RF - ; x=0.7 , ZnO ,
plasma MBE)  [®! i MgO x=0 0.1 0.2
(100) ZnO (100) (D)
Mg,Zn. xO , MgxZn. x O 31.82°, 31.80° 31.738°, (002)
54 (D) 34.42° 34.48° 34.56°
Mg
( XRD ,
1 XRD )
1050
1.1 Mg ZnO 900
99.0% 2Zn (NOs) - 6HO, 750
Mg (NOs) - 6HO, : 3%
, , 'é a50]
€
0.7 mol/L ~ 300
150 -
2 # (v (HA) Vv (H0;) Vv
20
(HzO) =11 2) ) 26/ ()
- MgxZn;. x\O 3
10 min (S 1 Mg,2Zn;. O XRD
o4 Fig.1 The XRD spectrum of MgyxZn;. O films
750 500 ) Mg
zn?* Mg?* a e
, gZ+ v, 1
L - Mg A 2
2+ [3] — 2 2 17
Mg a_ZS'rQ;\/_;: (h*+ hk + k%) +(c/a)2 (D
MgxZn;. xO X X A [ 2
— 2 2 2
C_ZS'rﬁr\}s(a/c)Z(ththrk) +1° (2
1.2 &
2
V= a‘c 3
XRD (DI MAX - 2500V X) 2 3
X ( Cu K h, k, | A, 0 X
40 kV/ 100 mA) ) (0. 154 056 nm)
1 a ¢ Vv X
UV - 2450 Table 1 The variation of lattice congants a and c and volume with x
) X 0 0.1 0.2
a/ nm 0.324 5 0.324 7 0.325 3
o nm 0.520 7 0.519 8 0.518 6
2.1 v/ nm’ 0.142 4 0.142 4 0.142 6
2+
- MgxZn; . O , 1 : Mg c
, 1 MgyZn;. xO e Y .
(S 750 ) XRD 1 Mg (0. 057 nm) Zn



-Mg?* Zno . 3.
(0. 06 nm) ¥ x<0.3 MgO Eg = 3.28 + 1.73x MgO
, Mg®*  ZnO Zn (7.7 ev) Zno X
0.7>x=20.3 , )
Zn0  Zn , Mg?* zn?*
MgO x=0.7 , , 1 XRD
MgO Mg , MgO 4
2.2 Sk
2 , 500 z |
MgxZn; - xO (x=0,0.1, 0.2 0.3 g
300 900 nm ( L
) , M92+
, MgyzZn;. O ) 95 45
x=0.3 x=0
45 nm; , 3 MgyZn;. ,O [A (hv) hv]?- hv
MgxZm.- O : Fig.3 [A (hv) hv2- hvcurve o Mg,zn:. O films
Mg®*  zZnO ZnO
3
110 -
MgxZn;. xO 750
- , x<0.3 , MgyxZn:. xO Zn0O
£ S .
E , a , : 0.7
= >x=20.3 , , ;X2
0.7 MgO Mg**
2?300 460 560 6(‘)O 7(‘)0 8(‘)0 900 , x=0.3 ’ ngznl_ xo
Alnm
ZnO
2 Mg,Zn;. ,0 45 nm, 0.52 eV
Fig- 2 The UV- VIStransmittance spectra of MgyxZn;. O films
(4) MgxZn;- xO
Eq:
@ (hv) hv)?2  (hv- Ey (4) 14 ! ! o P
] . , 2005, 17 (4) : 54- 57.
a (hv) MgxZni. xO ) (2] i , ., -MgznO
A, T [ . , 2004, 25 (2) : 111- 134.
, A = Iog ' [ A [3] Dongxu Zhao, Yichun Liu, Dezhen Shen, et d. Sructurd and
T optica propertiesof MgxZn;. O thin films prepared by the <ol -
(hv) hv]2 - hv X gel method [J]. Journa of Crystd Growth, 2002, 234: 427 -
3 Mg?* MgxZn;. xO 430.
[A (hv) hv]2 - hy [4] OhotomoA, Kawasakim, KoidaT, et d. Mg«Zn;. O asa
widegap semiconductor dloy [J]. Appl PhysLett, 1998, 72
3 MgxZn.- O (19) : 2 466 - 2 468.
, x =0, 01, 0.2, 0.3 [5] TaKashi Minemoto, Takayuki Negami, Shiro Nishiwaki, et d.

3.29eV, 3.45eV, 3.62eV

X

3.81eV

Preparation of Zn;. ,Mg,O films by radio frequency magnetron
uttering [J]. Thin Solid AIms, 2000, 372: 173 - 176.



