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A Study on the Fabrication of Piezoelectric Organic Thin Films by using Physical Vapor
Deposition Method and Sensor Characteristics
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Abstract— The purpose of this paper is improvement
the piezoelectric of Polyvinylidene fluoride(PVDF) organic
thin films is fabricated by vapor deposition method. The
piezoelectric of PVDF organic thin films attributed to
dipole orientation in crystalline region. Also, the
piezoelectric characteristic reduced that dipole moments
orientation in crystalline region interfered with impurity
carriers. Therefore, PVDF organic thin films fabricated
with high substrate temperature condition for crystallinity
improvement. The crystallinity of PVDF organic thin
films fabricated by this condition increase from 47 to
67.8%

The ion density of PVDF organic thin films fabricated
by substrate temperature variation from 30C to 105TC
decreased from 162x10%m® to 675x10"cm® when
temperature and  frequency were 100C, 10Hz,
respectively. The dx and piezo-voltage coefficient of
PVDF organic thin films increased from 20pC/N to
33pC/N and 1629%X10°V - m/N to 2832x10°V - m/N,
respectively.

For the sake of the applications of piezoelectric sensor,
we analyzed the output voltage characteristic as a
function of the distance between an oscillator of 28kHz
and PVDF organic thin film transducer. From this, we
found that the output voltage is inversely proportional to
the distance. At this time, the period was about 35.798us
and equal the oscillator frequency.
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Fig. 1. Schematic diagram of reaction chamber
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Fig. 6 Ion density characteristics as a function
of substrate temperature
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