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Abstract

This paper describes the structure modeling and operation characteristics of MFMIS(metal-ferroelectric-metal-
insulator-semiconductor) device using the Tsuprem4 which is a semiconductor device tool by Avanti.

MFMIS device is being studied for nonvolatile memory application at various semiconductor laboratory, but it is
difficult to fabricate and analyze MFMIS devices using the semiconductor simulation tool : Tsuprem4, medici,
and etc. So the new library and new materials parameters for adjusting ferroelectric material and platinum elec-
trodes in the tools are studied. In this paper, structural model and operation characteristic of MFMIS devices are
measured, which can be easily adopted to analysis of MFMIS device for nonvolatile memory device application.
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Fig. 2. Energy band diagram of Pt/PZT/Pt structure
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Table 1. Parameter of PZT and Pt applied in simulation

PZT Pt electrode
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Fig. 3. Flowchart of MFMIS device fabrication
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Table 2. Structure of MFMIS device
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Frrswsarares Structure Information

Layer | Material {Thickness| Diftyp Top Bottom
7 Oxide 0.700 -1.3043 | -0.6043
6 Pt 0.100 -0.6043 | -0.5043
5 PZT 0.300 p -0.5043 | -0.2043
4 Pt 0.100 -0.2043 | -0.1043
3 Poly-Si | 0.0800 N -0.1043 | -0.0243
2 Oxide | 0.0418 -0.0243 | 0.0175
1 Silicon | 1.9825 P 0.0175 | 2.000
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