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ABSTRACT

In this thesis, the breakdown voltage characteristics of silicon nanowire N-channel GAA MOSFETSs were analyzed
through experiments and 3-dimensional device simulation. GAA MOSFETs with the gate length of 250nm, the gate
dielectrics thickness of 6nm and the channel width ranged from 400nm to 3.2um were used. The breakdown voltage
was decreased with increasing gate voltage but it was increased at high gate voltage. The decrease of breakdown
voltage with increasing channel width is believed due to the increased current gain of parasitic transistor, which was
resulted from the increased potential in channel center through floating body effects. When the positive charge was
trapped into the gate dielectrics after gate stress, the breakdown voltage was decreased due to the increased potential in
channel center. When the negative charge was trapped into the gate dielectrics after gate stress, the breakdown voltage
was increased due to the decreased potential in channel center. We confirmed that the measurement results were
agreed with the device simulation results.
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Fig. 1 Schematic diagram of nanowire GAA MOSFET
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Fig. 2 Measured Ips-Vps characteristics showing breakdown
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Fig. 3 Extraction of breakdown voltage by the double
derivative method
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Fig. 4 Measured Ips-Vps characteristics showing breakdown
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Fig. 5 Extraction of breakdown voltage with different
nanowire widths
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