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Development of nonvolatile Fe-ReRAM and study on the operation mechanism
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Nd-doped BiFe03(BNF) ferroelectric films were deposited and a novel
ReRAMs (Fe-ReRAMs) were fabricated.
The maximum ON/OFF ratio of the leakage current was around 1000. Moreover, the observed resistive
switching behavior is ascribed to ferroelectric polarization since the leakage current was changed by
ferroelectric polarization direction and their value. Fabricated Fe-ReRAM was found to achieve the ON/OFF
ratio of the leakage current around 1000 even by the writing time of 30 p s. In general, ferroelectric
polarization reversal is known to have a switching speed of the order of nanoseconds when the memory
capacitor is reduced to submicron size. Therefore, the Fe-ReRAM is expected to have a switching speed of
the order of nanoseconds. Moreover, the present ReRAM showed a retention time of 10,000 s and a fatigue
endurance of 100,000 cycles. At present, these properties are not sufficient to application to the next
generation memory and a further improvements are required.
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