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Fabrication of advanced power FET devices for harsh environment application
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Abstract

Au/Pb(Zr,Ti)03/Al,0s/p diamond layered films were deposited on the (111) diamond substrates, resulting in the metal-
ferroelectric-insulator-semiconductor (MFIS) capacitor structure. Polycrystalline Pb(Zr, Ti)Os films were grown on the
Al O3 barrier layer without impurity phases. Comparing the capacitance vs voltage (C-V) curves of the MFIS and MIS
capacitor structure, the Al,O3 barrier layer includes the charge trapping site, resulting in the both capacitor structure
showing counterclockwise C-J hysteresis. Post deposition annealing treatment reduce the amount of formed charge trap
sites in the Al,O3 barrier layer due to reduction of H,O in the MIS structure.
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Figure 1. XRD pattern of PZT/Al,Os/p diamond
layered structure on (111) diamond substrates.
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Figure 2. (a) P-V and (b) C-V curves of prepared MFIS
structure.
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Figure 3. (a) P-V and (b) C-V curves of prepared MFIS
structure with PDA treatment.
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Figure 4. (a) C-V curves of diamond MIS structure
with and w/o PDA treatment. (b) PDA condition
dependence of normalized hysteresis width of MIS
structure.
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Figure 5. C-V curves of diamond MIS structure, (a) as-
grown, (b) left in air for 3 days, and (c) vacuum
annealed.
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