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Figure 1 Hierarchical structures of semicrystalline polymers
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Figure 2 Schematic illustration of the strategy used to control polymer crystallization by NIL
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Figure 3 Molecular conformation and crystal structure of PVDF
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Figure 4 Phase transition temperatures measured from DSC
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Figure 5 The morphology and structure of PCVDF-TYFE) ultrathin films crystallized from paraelectric phase and melt. respectively
(a) TEM bright field image and (b) SAED pattern of P(VDF-TrFE) crystallized from the paraelectric phase;
(¢) TEM bright field image and (d) SAED pattern of P(VDF-TrFE) crystallized from the melt™®
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Figure 6 AFM topography images of P(VDF-TrFE) homogeneous thin film and arrays of nanostructures
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Figure 7 Microstructure of P(VDF-TrFE) homogeneous thin film and nanostructures-*
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Figure 8 PFM hysteresis loops of PCVDF-TrFE) homogeneous thin films and nanostructures with well-defined

orientation of lamellar crystalst®: *

(a) PFM hysteresis loops ofnano-embossed nanopillars, of unpoled or poled similarly annealed P(VDF-TYFE) thin films"’ ;

(b) PFM amplitude-voltage and (¢) phase-voltage hysteresis loops of a P(VDF-TrFE) nanowire of 60nm diameter,

compared to the ones of an uniform thin film of 60nm thickness"*.
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Figure 9 The two ways which can be used in polymer non-volatile ferroelectric memory and data-storage devices-* 12 32
(a) Capacitance type, schematic of a multiprobe array for writing and reading information from well-ordered array of
ferroelectric nanostructures™® and PFM pieozoresponse of P(VDF-TrFE) nanostructures™’ ;

(b) Diode type, hysteresis of the current flowing in a hybrid ferroelectric/semiconducting layer made of

nanoimprinted P(VDF-TrFE) nanodots separated by grooves filled with P3HT!?
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Research Progress on the Control over Microstructures and
Properties of Ferroelectric Poly(vinylidene fluoride-trifluoroethylene)

WU Yang-jiang, LI Xiao-hui, ZHOU Qi-lin, FU Chao, WANG Fang, HU Zhi-jun”
(Center for Soft Condensed Matter Physics and Interdisci plinary Research , Soochow University , Suzhou 215123, China)

Abstract; The hierarchical structure of polymers is notoriously difficult to control. Control over the hierarchical
structures would, however, bridge the gap between structure, property of single chain and macroscopic structure, property
of polymers. In this review, we summarized the recent research progress of our group in ferroelectric poly (vinylidene
fluoride-trifluoroethylene). We have developed a simple nanoembossing protocol for simultaneously fabricating arrays of
polymer nanostructures and controlling internal hierarchical structures. The application of the method to poly(vinylidene
fluoride-trifluoroethylene) allows us to fabricate high-density arrays of ferroelectric nanostructures. The orientation of the
polarization axis, about which the dipole moment rotates, is simultaneously aligned in plane over the whole patterned
region. The improved crystal orientation translates to improved ferroelectric and piezoelectric properties such as lower
coercive filed and higher pieozoelectric coefficient.
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