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[IpencraBiieHO cydacHi pe3yJbTaTH TEOPETUYHUX 1 €KCIEPUMEHTaJIbHUX
JIOCHIPKeHb 3 MUTaHb (PI3MKU 1 TEXHOJOTI] TOHKUX IUTIBOK Ta HAHOCHCTEM:
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OTpUMAaHHSI Ta JOCHIIHKEHHS; (PI3UKO-XIMIUHI BJIACTUBOCTI; HAHOTEXHOJOTI 1
HaHOMAaTepiajii, KBAHTOBO-PO3MIPHI CTPYKTYpH, HAHOEJIEKTPOHIKA, TOIIO.
Marepianu miaroroBiaeHo a0 JIpyky Ilporpamuum komiTeToM KOH(epeHiii i
MOJIAaHO B aBTOPCHKIN peaaKilii.
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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.
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Electrical Breakdown of Thin of Polytetrafluor oethylene Films
Deposited by Vacuum Evapor ation

Zadorozhny V.G., Polischuk S.G.
Odessa National Academy of Food Technologies, Odessa, Ukraine, auroral4d@ukr.net

We investigated dependence of the electrical strength of thin
polytetrafluoroethylene (PTFE) films on the current density and energy of
electrons bombarding the substrate. The films have been obtained by vacuum
evaporation of PTFE powder (FT-4 brand) with initiating the secondary
polymerization on the substrate by electrons. The results are presented in Fig.1.
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Fig.1. Dependence of electrical breakdown strength Eg of FT-4 thin films
on the current density of electrons | at various electron energies: x — 100 eV; ¢ —
400 eV; 0—400 eV + annealing; A — 700 eV.

Asi it follows from the Fig. 1, the films deposited in the best mode (j=0.25
mA cm’?, E=400 eV) have the highest electrical breakdown strength. It has been
found that in this mode, the obtained films had the highest molecular weight and
the smallest number of pores per unit surface area. In other modes (j <0.15 mA
cm?, j> 0.35 mA cm® E <100 eV; E> 600 eV), the electrical breakdown
strength of the films decreased and the breakdown strength was only equal to
E=10"10° V/m.

While assessing the effect of the molecular weight on the dielectric
strength of the polymer film, the possibility of structural changes in samples
with changing the molecular weight must be also considered.

We have found that with decrease of the films thickness, the electrical
breakdown strength also decreases. This feature can be associated with increase
in the number of pores. After the heat treatment of the thin films in vacuum at
the pressure of 10° Pa at the temperature of 250-350 °C during 1.5-2.5 hours,
the electrical breakdown strength slightly increases in the films obtained under
the best conditions. This is probably caused by the formation of voids at the
places where evaporation of low molecular weight fractions occurs.
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