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Abstract:

Statement of the Problem: The purpose of this paper is to study high-voltage interactions in polymer thick-film resistors, namely, polyvinyl chloride (PVC)-Graphite thick-film resistors, and their applications in universal trimming of these resistors.
Methodology & Theoretical Orientation: The authors applied high voltages in the form of pulses and impulses of various pulse durations and with different amplitudes to polymer thick-film resistors and observed the variation of resistance of these resistors with high voltages.
Findings – The paper finds that high voltages can be used for trimming of polymer thick-film resistors in both directions, i.e. upwards and downwards. The practical implications of this paper is that one can trim the polymer thick-film resistors, namely, PVC–graphite thick-film resistors, in both directions, i.e. upwards and downwards, by using this method.
Originality/value – The value of the paper is in showing that high voltages can be used to trim downwards and also upwards in the case of polymer
thick film resistors. This type of trimming is called universal trimming, developed first time for polymer thick-film resistors.
Findings –When high voltage pulses are applied to a polymer thick film resistor with a particular resistivity either it is higher or lower one, it leads to increase in resistivity with shorter pulse duration of high voltage pulses and decreases in resistivity with longer pulse duration of the applied high voltage pulses. This clearly shows that there is a phenomenon similar to local heating which arises due to high voltage and leads to micro-welding between the particles and breaking of the conducting paths. Therefore, the authors looked for a mechanism with local heating which can lead to decrease or increase in resistance with the application of a voltage. 
Conclusion & Significance:
This paper describes some investigations carried out on the universal trimming method of polymer thick film resistors using high voltages. It is reported that there is a reduction or increment in the resistance with the application of high voltage beyond a certain (threshold) value which depends up on the value of the voltage and the effective duration for which it is applied. By using this process, the polymer thick film resistor can be trimmed both upwards and downwards which leads to universal trimming of these resistors, just by changing the effective duration of the applied high voltage pulses.
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High Voltage Test Circuits used to apply High Voltage short and Long impulses to
Polymer Thick Film Resistors 
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