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The focus on next-generation EC cooling devices utilizing the electrocaloric effect of
ferroelectric materials has increased. Despite the longstanding stagnation in bulk
ceramic electrocaloric (EC) effect development, advancements are crucial. This study
successfully synthesized two medium entropy-like Pb(Sc0.25In0.25Nb0.25Ta0.25)O3 (PSINT)
ceramics using one-step or two-step spark plasma sintering (SPS) processing.
Enhancing the configurational entropy of B-site ions simultaneously increases dipolar
entropy, promising a substantial EC effect in medium-entropy and high-entropy
ferroelectric ceramics. The two-step-SPS processed sample exhibits a high EC strength
(△T/△E ~ 0.021 K·cm/kV) and large EC effect (△T ~ 0.85 K) at a very low electric field
(~ 40 kV/cm) around room temperature, with a broad working temperature range (~
120 K) due to dielectric peak relaxation.
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