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Characteristics of Quasi-MFISFET Device Considering Leakage Current
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ABSTRACT

In this study, quasi-MFISFET (Metal-Ferroelectric-Insulator-Semiconductor FET) devices are fabricated using PLZT(10/30/70), PLT(10),
PZT(30/70) thin film and their drain current properties are investigated. It is found that the drain current of quasi-MFISFET is directly
influenced by the polarization strength of ferroelectric thin film. Also, when the gate voltages are +5 and +10V, the memory windows are 0.5
and 1.3V, respectively. It means that the memory window is changed with the variation of coercive voltage generated by the voltage applied
on ferroelectric thin film. The electric field and the leakage current with time delay of PLZT(10/30/70) thin film are measured to investigate
the retention property of MFISFET device. Some material parameters such as current density constant, Jero, electric field dependent factor K
and time dependent factor m are obtained. The variation of charge density with time is quantitatively analyzed by using the material
parameters.
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Fig. 2. Measured and simulated drain current curves
of MOSFET as a function of drian bias.
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Fig. 3. Drain current curves of quasi-MFISFET device
as a function of gate bias.
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