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ХVІI Міжнародна Фреїківська конференція з фізики і технології 

тонких плівок та наносистем. Збірник тез. / За заг. ред. 
проф. В.В. Прокопіва. Івано-Франківськ : Видавництво Прикарпатського 
національного університету імені Василя Стефаника, 2019. 376 с. 

 
Представлено сучасні результати теоретичних і експериментальних 

досліджень з питань фізики і технології тонких плівок та наносистем: 
метали, напівпровідники, діелектрики, провідні полімери; методи 
отримання та дослідження; фізико-хімічні властивості; нанотехнології і 
наноматеріали, квантово-розмірні структури, наноелектроніка, тощо. 
Матеріали підготовлено до друку Програмним комітетом конференції і 
подано в авторській редакції.  

Для наукових та інженерних працівників, що займаються проблемами 
тонкоплівкового матеріалознавства, мікро- та наноелектроніки. 

Рекомендовано до друку науково-технічною радою Фізико-хімічного 
інституту ДВНЗ «Прикарпатський національний університет імені Василя 
Стефаника» 

 
XVII International Freik Conference Physics and Technology of Thin 

Films and Nanosystems. Abstract book. / Ed. by Prof. V.V. Prokopiv.  Ivano-
Frankivsk : Publisher Vasyl Stefanyk Precarpathian National University, 2019. 
376 с. 

 
The results of theoretical and experimental researches in directions of the 

physics and technology of thin films and nanosystems: metals, semiconductors, 
dielectrics, and polymers; and methods of their investigation; physic-chemical 
properties of thin films; nanotechnology and nanomaterials, quantum-size 
structures; thin-film devices of electronics, are presented. The materials 
preformed for printing by Conference’s Organizational Committee and Editorial 
Board, are conveyed in authoring edition.  

For scientists and reserchers on the field of thin-film material sciences, 
micro- and nanoelectronics. 
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Pyroelectricity and Residual Polarization in PVDF Thin Films 
with Nano-Scale Structure 
Sergeeva A. E. and Fedosov S.N. 

Odessa National Academy of Food Technologies, Odessa, Ukraine, aeserg@ukr.net 

Ferroelectric polymers having a nano crystalline structure were 
considered during the last years as new candidates for replacing inorganic 
materials in pyroelectric sensors due to their good mechanical properties, 
reasonably sufficient performance and easy fabrication. Polyvinylidene fluoride 
(PVDF), being a typical ferroelectric polymer, has prospects of widespread 
application in pyroelectric sensors. In this work, the relationship between 
pyroelectricity in PVDF films and residual polarization was investigated.  

Polymer chains of PVDF are arranged in such a way that a semi-
crystalline structure is formed consisting of nanosized crystallites and 
amorphous phase. The preferential orientation of the dipoles occurs only after 
poling, i.e. application of an external strong DC electric field. Short-circuited 
poled films possess the residual polarization Pr, presence of which and its 
dependence on temperature leads to appearance of pyroelectricity in PVDF. 

Experiments were performed on 12.5 µm-thick biaxially stretched PVDF 
films with Au electrodes deposited by cathode sputtering. Initial poling and 
switching of polarization were performed by a step-wise application of DC high 
voltage. The pyroelectric dynamic coefficient was measured by the thermal 
pulse method developed by Collins. A heat pulse of 50 μs duration was 
generated by the Metz 45 CT-3 flash unit and absorbed by the metal electrode 
deposited on the sample surface. The heat flowing along the thickness direction 
created a temperature distribution T(x,t) and caused appearance of the 
pyroelectric current recorded by Tektronix TDS 510A broadband oscilloscope.  

Five series of experiments were performed, in which the polarization 
reversal was accomplished at different duration (from 10 μs to 100 s) of the 
applied voltage in the range from 0.5 kV to 2.5 kV  

The one-dimensional (in the direction of thickness) homogeneous 
differential equation of the second order in partial derivatives has been solved 
for the case of the thermal pulse excitation.  

Comparison of the switched polarization and the pyroelectric signal at the 
identical switching conditions has shown the absolute similarity of the 
corresponding experimental curves. This indicated that there was a direct 
proportionality between the residual ferroelectric polarization and the 
pyroelectric coefficient. On the basis of the obtained results, it was proposed to 
employ the measurement of the pyroelectricity by the simple Collins method to 
estimate the polarization state of PVDF films used for the manufacturing of 
sensors and actuators. 
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