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Fig. 1. Scanning electron microscopy images of our field
effect transistors (left). Cross sectional image of the
channel obtained by transmission electron microscopy
(middle). Energy-dispersive x-ray spectroscopy mapping
for Hf atom and for Sr atom (right).
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Fig. 2. Current-voltage characteristics of the three-terminal
FET device in the subthreshold (weak accumulation) region.
(a) Ip for different Vp plotted against Ve. (b) Ip for different Vi
plotted against Vp. (¢) WRex, for four devices with different
sizes but fixed W/L ratio as a function of the channel length L
(open circles), where Rexy =Vn/Ip, and W is the channel width.
Solid line is the least-square fit (WRep =Ro+LR.) of the
measured data, where R is the sheet resistance. (d) The
deduced R: is proportional to the effective gate voltage Ves,
giving fairly small subthreshold swing S of 171 mV/dec.
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