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Simulation of the electrical behavior of a fully
printed current switch using PSPICE

In this work, fully printed and flexible current switches are demonstrated, an approach of simulating and pre-
dicting their electrical response using electronics simulator is also proposed. Planar printed flexible transistor
operating as current switches were produced on plain paper (80 g/m2), using silver as electrodes and silicon
as the active material. The active material and the devices were characterized and an analytic model of their
electrical operation was proposed.

The electrical behaviour of the switches were obtained experimentally, they operation were described by a
triangle of varistors or a system of anti-parallel diodes. Subsequently, A novel approach to simulate and
predict the electrical operation of such devices was demonstrated. Namely, a PSPICE circuit model of the
devices was built using varistors from the EPCOS library and other conventional PSPICE components. The
electrical characteristics of the simulated circuit were in extraordinary agreement with the experimental data.
We employed different varistors in our model to predict the behaviour of future printed devices. We then
produced and characterized the devices simulated with the varistor S07K140 and showed that their electrical
behaviour was similar to the prediction. we concluded that this method of prediction could be generalized or
explore for other types of printed electronics components, as to reduce the trial and error method, reduce the
cost of production per device, improve the devices’ performance and optimize their productions.
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