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Growth of ZnO Thin Film on Low—energy lon Beam Treated a—Al,03(0001)
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II-VI ZnO matenals has been extensively investigated since 1t has very similar or superior to present GalN
and related mitride compounds ZnO has the same Wruzite structure and very close optical band gap 3 37
eV at room temperature with GaN Moreover, 1n particular 1t has very large exciton binding energy 59 meV
at room temperature, which 1s larger than those of GaN(28 meV) and ZnSe(20 meV) Therefore it 1s highly
expected that 1t will be appropnate for efficient excitonmic optical devices high oscillation strength Similar
to GaN on c¢-Al,O3(1000), there 1s a large lattice misfit 16% between ZnO and c¢c-Al,03(1000) In case of
GaN growth, a high quality GaN epilayer requires the deposition of buffer layer grown at low temperature
Prior to buffer layer growth, nitridation of the single crystal substrate was usually adopted for the grwoth
of crystal quality of GalN epilayer

In this study, very low energy ion beam 150-250 eV with high fluence was introduced to make a functional
group of AI-O-N and AI-N on sapphire single crystal surface at room temperature and then ZnO thin films

were grwon on those modified substrates by PLD and MBE In the PL measurement of the ZnO grown on
Al-N or Al-O-N contamed sapphires, deep-level peaks centered around 500 nm were neghgibly disappeared
and the intensity of near band emission of that grown on Al-N contained substrate was stronger than that
on Al-O-N contamed sapphire Such an enhancement of PL property will be discussed by the reduction of
musfit strain by the formation of relaxed mtermediated Al-N and Al-O-N layers through a transmission

electron microscope
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