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Space applications require memory technologies combining non-volatility, low power
consumption, high operational speed and high read/write cycling endurance. Before using
these technologies in a hostile environment, their radiation hardness under severe conditions
should be carefully analyzed. If FeERAM memories are envisaged for space applications, it is
obviously necessary to characterize and understand their electrical behavior under high energy
penetrating radiations (such as x-rays or y-rays).

The basic read/write mechanisms in FeRAM memories are directly related to a
nucleation/growth process of ferroelectric domains within the capacitor used as storage
element. These mechanisms are conditioned by the domain wall mobility which may be
strongly perturbed by irradiations. It is commonly admitted that irradiation by x-rays or y-rays
enhances the role of defects in altering the electrical properties. In ferroelectric materials,
irradiation produces electron-hole pairs which undergo the influence of the internal field in
the different domains. Even in the absence of applied external field, a strong local field exists
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Considering the strong interactions between domain configuration, trapping of photo-
generated charges and external electrical field, a sample environment was specially designed
to measure in situ the ferroelectric properties of FERAM test vehicles. The Kinetic of
degradation of switchable polarization under x-rays has been analyzed in correlation with the
electrical stresses (bias voltage, unipolar or bipolar pulses) applied during irradiation. This
original approach enables to apprehend the impact of x-rays on various FERAM test vehicles
integrating either standard planar or 3-dimensional ferroelectric capacitors.?
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