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Ultra-fast lateral SOI PiN diode
Hironori Imaki*, Ichiro Omura, (Kyushu Institute of Technology)

Masanori Tsukuda, (Asian Growth Research Institute)

Power semiconductors are becoming key devices for energy-saving society, therefore higher performance and

productivity is required. We proposed a silicon-on-insulator (SOI) PiN diode, which realizes ultra-fast reverse

recovery without waveform oscillation. This diode is expected to reduce energy loss of power devices and to

improve performance of inverter circuits.
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Fig. 2. Switching loss on power devices in experiment ©
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TABLE 1. Simulated reverse recovery waveforms of

conventional vertical diodes with different N- layer width ®.
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Fig. 3. Structure of proposed lateral SOI PiN diode with traps.
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Fig. 4. Diode structures and corresponding electric field along
dotted line by TCAD simulation.
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(b) Lateral SOI Si-PiN
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(c) Proposed lateral SOI Si-PiN with traps
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Fig. 5. Waveform during reverse recovery and corresponding to

hole density by TCAD simulation.
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Fig. 6. Trapped hole in buried SiO; corresponding with Fig. 4. (c).
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Fig. 7. Performance of proposed lateral SOI PiN diode and

benchmarks.
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Fig.9 trade-off of different silicon thickness of proposed diode
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recovery time and forward voltage drop.
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