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Compound semiconductors based on GaN and GaAs have shown conspicuous optical and electronic properties,
which contributes to development of optoelectronics until now. For fabrications of quantum well structures based on
Zn0, MgZnO alloys are well used as a quantum barrier layer. On the other hand, oxides are interesting materials
with various properties such as ferroelectric and ferromagnetic character. In this work, we focused on
heterostructures consisted of dissimilar materials. LiNbO3 used in this study is a wide gap insulator and shows
ferroelectric behavior at room temperature. If it were to fabricate a quantum structure based on LiNbO3 and ZnQO, it
is expected to fabricate electronic devices with a polarization effect.

We fabricated MgzZnO/ZnO quantum wells as a referred data of LiNbOs/ZnO heterostructures. O-polar
Mgo.20Zn0.500/ZNO quantum wells were grown by a pulse laser ablation technique. From absorption spectroscopy,
we observed excitonic peak based on quantized levels in the wells. Furthermore, excitonic luminescence was seen in
the quantum wells, as confirmed from photoluminescence spectroscopy. Next, we carried out fabricating LiNbO3
layers grown heteroepitaxially on O-polar ZnO (000-1) substrates. Stoichiometric LiNbO; was achieved using
Li-rich LiNbO;3 targets since Li has a high pressure of steam at low temperatures. LiNbO3 layers were grown on the
ZnO substrates at 600°C in an O, pressure of 1.0 Pa. X-ray diffraction measurements revealed that the obtained
layers had epitaxial growth with a six-fold symmetry. Furthermore, we developed for fabrications of LiNbO3/ZnO
superlattices at the same conditions, From the absorption measurements, the broad absorption peak, which was
similar to quantized levels observed on the MgZnO/ZnO QWSs, were observed in addition to the peaks of ZnO and
LiNbO3;. However, we could not observe a PL peak from the LiNbO3/ZnO superlattices. Secondary mass ion
spectroscopy (SIMS) revealed that Li element thermally diffused from LiNbOj; layers to ZnO wells. Therefore, PL
emissions from ZnO layers were suppressed due to thermal diffusion of Li atoms. In this work, the high temperature
growth of 600°C was employed to retain high crystallinity. However, it is indispensable to carry out low temperature
growth around 400°C in order to suppress the thermal diffusion of Li atoms.




