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Developing organic ferroelectrics with advantages of |[light-weight, flexible, low-cost, and
environmental |y benign characteristics is in increasing demand, yet needs elaborate chemical designs
of objective functions. We have recently discovered croconic acid as the single—-component
ferroelectric exhibiting the highest polarization among organic compounds. This is why we expect that
now is the chance to reinforce materials basis of organic ferroelectrics. At the beginning, we
explored the Cambridge Structural Database to seek for the polar crystal structures with the
pseudo-symmetry. By the direct observations of the electric polarization — field hysteresis on the
molecular crystals with beta-diketone enol or carboxylic unit, bistability of the hydrogen-bonding
chains has been proved to functional ize the ferroelectricity at room temperature. The highpolarization
based on the cooperative proton tautomerism is verified also by the first-principles electronic
structure calculations. We also examined the effects of external stimuli on the crystal structures
of the multi—-component organic ferroelectrics to clarify the microscopic origin of polarization. In
the acid-base supramolecular ferroelectrics of phenazine-anilic acid, appearance of various
ferroelectric phases could be related to the proton-transfer—induced neutral-ionic instability and
the Goulomb repulsion among ionized molecules. For the charge-transfer complex of
tetrathiafulvalene (TTF) and p-chloranil (CA), we have succeeded in observation of large
polarization of 6-7 ¢ C/cm®. According to the x-ray diffraction study, we found that the positively
charged TTF molecules shift toward the positive electrode and the negatively charged CA toward the
negative electrode. The observed polarization and poling effect on the absolute structural
configuration can be interpreted in terms of electronic ferroelectricity, which not only exhibits
antiparallel polarity to the ionic displacement but also enhances the polarization more than 20
times of the point charge model. This study consistently indicates that the intermolecular transfer
of electrons or protons is quite useful for high-performance ferroelectricity.




