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Development of laser-irradiated acceptor activation technology of GaN super
junction power devices for high-efficiency power systems

Iwata, Naotaka
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We have developed a technique to activate acceptors by irradiating GaN
co-doped with Mg and Si with an ArF excimer laser. Unlike heat treatment, laser irradiation can be
activated only on the irradiated part. First, laser irradiation was performed using a Mg-doped
GaN/Si-doped GaN structure wafer, and the activation of Mg was clarified by evaluating a vertical pn

diode. Next, the relationship between irradiation intensity and acceptor activation was
investigated in detail, and it was found that good activation can be obtained in a narrow intensity
range of about 2 mJ/cm2, and at higher intensities activation was found to be suppressed and surface
oxidation occurred. Based on these results, irradiation was performed using Mg/Si co-doped GaN, and
photoluminescence and diode characteristics were investigated. As a result, increases in the
emission intensity and concentration of the acceptor were obtained, and the activation of Mg was
realized.
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