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Organic ferroelectrics may serve as ideal candidates for non-volatile memory applications because
of their simplistic processing and cost-effectiveness [1]-[2]. One such organic ferroelectric is
vinylidene fluoride / trifluoroethylene (VDF/TrFE), which is a complex copolymer consisting of
both amorphous and crystalline phases [3]-[5]. For this set of experiments investigating the
microstructure of the system, a thin film of the polymer was deposited on a substrate consisting of
silicon, silica, titanium and platinum layers. A gold nanolayer was then deposited on top of the
polymer which serves as an electrode. Annealing these layered samples at 120°C and 140°C orders
the polymer thereby increasing its crystallinity, which in turn increases the ferroelectric nature of
these samples. The goal of this study is to investigate the origin of the degradation of ferroelectric
properties in thin polymer films. It is observed that the polarization from a hysteresis curve of the
samples is depends on the thickness of the polymer film. One hypothesis is that the formation of an
interface layer between the electrode and the polymer film prevents polarization reversal in thin
polymer films more than thick polymer films. The basis for this claim is that the interface layer
interrupts and reduces the electric field that is directed towards the polymer. Thus the key to
understanding this problem is to analyze this interface layer and know its composition.

The complexity of the interfaces in this system mean that complete characterization of the structure
requires a combination of both high resolution transmission electron microscopy (HRTEM) and
scanning transmission electron microscopy (STEM). Using these two techniques together, the
quality of the interfaces can be ascertained and the overall polymer thickness measured.
Furthermore, using electron energy loss spectroscopy (EELS) can reveal the true identity of the
interface layer. In order to perform TEM/STEM analyses, the sample has to be thinned down so that
it is electron transparent. A focused ion beam (FIB) has been used to lift-out and thin down a cross
section of the sample. Two protective platinum layers have been added on top of the gold and the
polymer to prevent any kind of damage during the process. One was deposited as a thick ion beam
layer and the other as a thin electron beam layer. Figure 1 shows a thinned sample annealed at 140°C
with all the layers present. The higher magnification image in Figure 2 indicates the quality of the
polymer and allows it to be measured to be 21.45 + 3.84 nm. In this presentation, results from the
three types of samples prepared under different conditions will be shown and the implications of the
microstructure in determining the overall properties of the system will be discussed [6].
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FIG. 1.TEM images showing a FIB sample annealed at 140°C with the different layers.
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FIG. 2. TEM image showing different layers of interest at a magnification of 800KX
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