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Ferro has been developed to combine the charge-sheet model of FET with Maxwell’s first equation which describes the properties of
the ferroelectric film. The model can accurately predict the static |-V behavior of these devices as well as the dynamic response in
transient and small signal modes.

Ferro has been implemented as an optional module to both S-Pisces and Blaze device simulators. This seamless integration provides the
user with all the capabilities of S-Pisces or Blaze resulting in a generalized application to different technologies.

Simulation of the MFSFET Device = P
ﬂﬂi Simple MFSFET Structure

The Metal-Ferroelectric-Semiconductor FET (MFSFET) device is structurally
similar to a regular MOSFET device except that the gate material is com-
posed of a ferroelectric material (PZT) normally sandwiched between two
layers of silicon dioxide. Ferro models the PZT material with a set of four
material parameters; the saturation polarization Ps, the remanent polariza-
tion Pr, the coercive field Ec and the linear dielectric constant epsf.
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Simulation of Hysteresis

ATLAS
. o . . Ferroelectric Polarizati
The shape of the ferroelectric polarization curve is determined by |, s — erfoeiectric Tolartzation
the material parameter set (Ps, Pr, Ec and eps). To illustrate this we 5
have simulated the MFSFET device with two parameter sets. The _
simulation was done in the small signal ac domain so that the C-V il =)
characteristics and polarization curves could both be shown. §
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