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Effects of Mg content on the optical properties of MgZnO fims
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Abstract: Using 99. 99% pure argon as sputtering gas, MgZnO films with wurtzite structure were pre-
pared on quartz substrate by radio frequency magnetron sputtering technique with MgZnO targets of
different Mg content and then annealed under 10" Pa in a tube furnace. Effects of Mg content on the
optical properties of these films were studied. The results indicated that, with the Mg content increas-
ing, the band gap increased and the near-bind-edge emission peaks occured blue shift in room photolu-
minescence spectra, and the intensity ratio between the ultraviolet near-edge emission and the visible
deep energy level emission was reduced, which was accompanied by the decline in the quality of lumi-
nance lighting. Raman spectra of Mg,Zn,—,O agreed well with the wurtzite ZnO vibration modes,
without any new bands arising from Mg substitution. The E,"™ Raman peaks were markedly broad-
ened and the symmetry was altered upon Mg substitution. It indicated that the more compositional
disorder defects were introduced in the Mg,Zn;—,O films with the increase of Mg content x,and the
quality of crystal degraded.
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Fig. 1 XRD patterns of annealed Mg,Zn;—,O films:
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Fig. 2 Absorption spectra of annealed Mg,Zn;— O al-
loy films

B b B A] DL, BE A R R Mg & B,
Mg.Zn, O H#E By Wil ke A= 7% . M 48 48 2
TR PG ER T B ) BRE

aChv) = AChy — Eg)"?, (D
Horr A 2 H 8 AT ROTHE I AR SE g ZnO 1A
B R 3.284 eV, Mg s Zno o O B9 HF B J& 3. 359
eV, Mg 15 Zno. 50 O F1 Mgo. 55 Zno s O BY 7 BR 43 5]
J& 3.494 eV fi1 3. 878 eV, [MIAF, iy b W] UL, Bt
F Mg B it B HGA0 , wR6E 0% W2 Wi it 78 2 3k 15 B Bl
& Mg &b, WA I B 7T 2 A .
3.3 Mg 22X MgZnO BB & Lt i

A1)

3 S4B i B9 = D EUR O

%29 %
o"-
&
Nr.
i |3
t |=
s |o
= pd
(-]
= S
5
=
300 400 500 600 700
Wavelength/nm
3 Mg Zn O 54 HENER PLIE
Fig.3 Room photoluminescence spectra of Mg,Zn;—, O

alloy films
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