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Fabrication and Properties of MFISFET using
SrBizTa204/SiN/Si Structures

FAR 51
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Abstract

N-channel metal-ferroelectric-insulator-semiconductor field-effect-transistors (MFISFET's) by using
SrBixTaxOy/Silicon Nitride/Si (100) structure were fabricated. The fabricated devices exhibit comfortable
memory windows, fast switching speeds, good fatigue resistances, and long retention times that are
suitable for advanced ferroelectric memory applications. The estimated switching time and polarization
(2Pr) of the fabricated FET measured at applied electric field of 376 kV/cm were less than 50 ns and

about 1.5

¢ Clem?, respectively. The magnitude of on/off ratio indicating the stored information

performance was maintained more than 3 orders until 3 days at room temperature. The Ib-Vg
characteristics before and after being subjected to 10" cycles of fatigue at a frequency of 1 MHz
remained almost the same except a little distortion in off state.
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Fig. 1. MFISFET fabrication flow chart using
SrBizTax0s/Silicon Nitride/Si structure.
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Fig. 2. Ip-V¢ characteristics of the Pt/SBT/
Silicon. Nitride/p~Si FET for linear and
saturation region.
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Fig. 3. Ip-Vp characteristics of Pt/SBT/Silicon
Nitride/p-Si FET.
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Fig. 4. Switching characteristics. switching
current(solid line) and non-switching

current(dotted line).
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Fig. 5. Time dependence of drain current of the
MFISFET.
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