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Effect of different hydrogen dopant states on electronic and structural properties

of ZnO
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Abstract

The effect of different states including, interstitial and substitutional (for oxygen) position (H,, Ho) and Ho+H;
complex on structural and electronic properties of hydrogen doped ZnO for 0.020, 0.0625 and 0.125 nH/nZn
concentrations has been studied using density functional theory (GGA+U) calculations. Results have been
compared with other available experimental data for these defects. Calculations show that Ho is the most stable
states and it has the most effect on increase band gap of ZnO in all concentrations. Based on Bader analysis H
ion locates at Vo' in Ho state and Ho+H; state is a H> molecule trapped in Vo™. So, it seems that Ho+H;
complex is an appropriate model for H, molecule doped at high temperature. Finally, it can result that Ho is
robust source for n-type conductivity while H; has not prominent role. Growth of H-doped ZnO in oxygen poor
atmosphere leads to the production of better samples for transparent conducting oxide (TCO) applications.
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