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Puc. 2 — I'padixk 3a2/1€5KHOCTI eJIEKTPUYHOI0 onopy ¢apuy Big yacy noapioOHeHHs

OTxe, eKCIIepUMEHTAIbHO BCTAHOBJIEHO, IO 4Yepe3 OJWH 1 TOW K€ Yac 3MIHIOEThCS SIK
XapakTep 3MIHM JIMIIKOCTI TaK 1 XapakTep 3MIHU eIEKTpUYHOTo omopy (apmry. Lls obcraBuna mae
MIZICTaBy 3aMpOTOHYBaTH Oe3MepPEPBHUIL CTIOCIO OIIHKYU JIMIKOCTI IO BUMIpax eIEeKTPUYHOTO OMOPY
(apiry 3aMicTh NepiOAUYHOIO crioco0y BUMIPIOBAaHHS CUJIM BIIPHUBY IUIACTUHU BiJ 3pa3ka dapiry.
BumiproBaHHs €J1eKTpUYHOTO ONOPY Ja€ MUTTEBHM pe3ysibTaT JHUIKOCTI, 03 3yMMHKU KyTepa, B
IbOMY — TOJIOBHa HepeBara HBOIo crocody. Y Toi 4ac, sIK BiIpUB IUIACTHHH BHUMAarae Iopas
3YOUHKU KyTepa Ha yac BigOopy npodu (apiry 1 BUMiprOBaHHS HOT0O JUIKOCTI.

JlaHi AOCTIKEHHST Nal0Th MIICTaBY 3alpOTOHYBAaTH CIOCIO BH3HAYCHHS ONTHUMAIbHOTO
3HAYEHHS BOJIOTO3B’SA3YI0YOI 3JaTHICTH (hapily 3a HOro eJIeKTPUYHUM OINOPOM Ta JO3BOJISIOTH
aBTOMATU3yBaTH MpOIEC MOAPIOHEHHS M sica B KyTepaxX MepioAuyHOi JIii 32 JOMOMOTOK0 Cy4aCHUX
MIpHUIIAJ(IB MEXaTPOHIKH.

VIK 544.022.243:537.226.83

INCREASING THE SENSITIVITY AND INFORMATION OF THE METHOD
OF THERMALLY STIMULATED DEPOLARIZATION

Revenyuk T.A., department of electromechanics and mechatronics
Odesa National University of Technology, Odesa

To ensure high sensitivity in the modification of the TSD method with a dielectric gap, the
gap thickness should be as small as possible. In the study of polymer films with a thickness of about
20 um, serious difficulties arise in the implementation and maintenance of a constant gap width,
therefore, instead of an air gap, gaskets made of nonpolar films such as fluoroplast are often used.
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From an electrical point of view, the gap or spacer between the electrode and the sample can
be considered as a capacitor with some electric capacitance C connected in series with the sample
(Fig. 1). We have found that instead of a real dielectric gap or spacer, a capacitor with a high
leakage resistance connected in series with the sample can be used. With a significant simplification
of the design, this provides a sharp increase in current sensitivity, so that it becomes equal to the
sensitivity in experiments with non-blocking short-circuited electrodes.On the Fig. 2 shows the
TSD current during periodic opening and shorting of a capacitor connected in series in the circuit.
In the initial stage, the TSD current, as seen in Fig.2 is the same with and without a capacitor. The
calculation shows that to obtain the same sensitivity with a dielectric gap, its thickness would have
to be 0.02 um (at €=2.3), which is practically impossible. Thus, the periodic switching on and off of
the capacitor makes it possible in one experiment to obtain two TSD current curves corresponding
to the short-circuited modification and the experiment with a dielectric gap. From a comparison of
the two curves, one can draw a conclusion about the nature of the relaxation processes and calculate
their parameters.
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1 — sample; 2 —electrodes; 3 — capacitor

Fig 1 — Schematic diagram showing the equivalence of the air gap
between the sample and the electrode and capacitor connected in
series with the sample
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Fig 2 Temperature dependence ofthe currentin the process of thermallv
stimulated depolarization of a sample with two electrodes during periodic

switching on (1) and switching off (2) of a series-connected capacitor with
a capacity of 0.1 pF.
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Fig 3 Themmally stimulated depolarization’ current
curves obtained by periodically turning on (1) and
tuming off (2) an additional resistance of 220 MQ.

The temperature dependence of ‘conductivity (3)
obtained from curves (1) and (2) is also shown.

or an example in fig. 2. TSD currents are given, from which two processes are visible
associated with the relaxation of homo and heterocharges. Another obvious way to deal with
parasitic currents in the case of short-circuited non-blocking electrodes is to limit them with an
additional resistance R'.

To eliminate parasitic currents, we connected an additional resistance R' in series to the

sample. The resistance value R’ is chosen in such a way that the condition is fulfilled Ri<<r(T) o

low temperatures and R>>T(T) 4 high temperatures.

We have discovered one important feature of the proposed modification of the measurement
of TSD currents. It turned out that two curves of the TSD current, obtained by periodically turning
on and off the additional resistance, can be used to calculate the temperature dependence of the
intrinsic conductivity of the sample

g(T) = (% /A1, = 1)/ (R+R) = 1R] (1)

where 1is the TSD current measured without additional resistance R'; I' is the current of the TSD,
measured with the resistor R'; X, is the sample thickness; A is the surface area of the sample.

On fig. 3 shows two experimental curves of the TSD current and the calculated dependence
of the resistance on temperature, which, as can be seen, shows a typical exponential behavior.

The principal advantage of this technique is that the conductivity is measured in an internal
self-consistent field, which significantly increases the resolution of the method.
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