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Figure 3 Under constant strain S, = 0.011 and different temperatures, (a). (c)~ (e) correspond to
the time-dependent J/, —¢ relationship diagram , I, —t relationship diagram and Q,—t
relationship diagram of PbZr,TiosO3 ferroelectric materials when the applied voltage V¢ =14V,
respectively ; (b). (d)- () correspond to the time-dependent V', —¢ relationship diagram , Ip—t
relationship diagram and Q  —¢ relationship diagram of PbZro2TiosOs ferroeleptrie. materials
when the applied voltage V, =10V, respectively
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respectively ; (b). (d)~ (f) correspond to the time-dependent Vf —t relationship diagram , I, —¢

relationship diagram and Q, —¢ relationship diagram of PbZro»Tio sOs ferroelectric materials
when the applied voltage ¥ =10V, respectively
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Abstract

In order to continue Moore's Law, the proposal to use ferroelectric
negative capacitance effect (NCE) that refers to the response of a
ferroelectric capacitor where voltage decreases while charges increase to
reduce the powericonsumption in nanoelectronic devices has attracted
significant attention. Recently, the experimental results have shown that it
is possible. to stabilize the transient NCE in resistance-ferroelectric
networks. In this work, we use the Landau-Khalatnikov theory to study
the microscopic domain evolution and the influence of strain and
temperature on NCE in a ferroelectric film. It is shown that compressive

strain enhances NCE while NCE becomes weaker under tensile strain.
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However, larger compressive strain will give rise to the higher coercive
voltage that hinders the formation of NCE. In addition, under a certain
strain, NCE become stronger at lower temperature. This work provides
the theoretical basis for future negative capacitance device design and

scaling towards nanoscale dimensions.

Keywords: ferroelectric materials, negative capacitance effect, misfit<strain, domain

evolution
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