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Studies on unltra-fast polarization switching in ferroelectric polymer thin films by
means of time-resolved piezo-force-microscopy

Furukawa, Takeo
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Measurements of ultrafast polarization switching and time-resolved piezo-force mic
roscopy (TR-PFM) were conducted for thin films of vinylidene fluoride-based ferroelectric polymers. We fou
nd that the switching time follows an exponential law below 300MV/m and is transferred to a power low at h
igher fields. It becomes as fast as 1 ns at 800MV/m. This switching time is its practically limited value
due to electrical breakdown and thermal diffusion time. TR-PFM allowed for direct observation of hypotheti
cal nucleation-growth processes taking place in crystalline grains comprising ferroelectric polymer thin f
ilms. The nucleation probability and growth velocity were separately determined and their values were show
n to be consistent with observed ferroelectric switching time.
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