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Room temperature ferromagnetism exhibited in
Mn-doped Zn,Sn,., O3 films

Student : Chia-Yun Liu Adviser : Prof. Jenh-Yih Juang

Department of Electrophysics

National Chiao Tung University

Abstract

In this thesis, the fabrication 0f"Mn-doped-Zn,Sn;_,Os thin film on Al,O3
(0001) substrate by pulse laser deposition would be studied and were carried
out to understand the origin of the ferromagnetism and the role played by
changing the carrier concentration. Although in the present study the
obtained a films appeared to contain two different phases, the existence of
ferromagnetic property at 300K is reproducibly obtained for films deposited
only at 700°C with 107 torr of oxygen partial pressure. X-ray four-circle
diffraction scan and ¢ scan suggested that the existence of Mn containing

ZnSnQO3 phase might have resulted in the observed room-temperature



ferromagnetism. With annealing treatment carried out at 300°C ,the overall
carrier concentration of the film can be changed. The results also showed
that the effect magnetic moment in the ferromagnetic state indeed increased
with increasing carrier concentration. Finally, we note that the average
transmittance in the visible region is above 809¢. The absorption spectrum
shows that the optical bandgap is enhanced notably by Mn-doping. The
increment of optical band gap value suggests a uniform substitution of Mn

ions for Zn ions.
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