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Quick Transistors from the Printer
KIT Researchers Present Electrochemically Gated Printed Electronics
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Schematic representation of a field effect transistor (FET) made of printed inorganic
oxide nanoparticles connected with printable composite solid polymer electrolytes
as an insulator of the gate electrode. (Figure: KIT, Christian Gruppe)

Scientists of the KIT Institute of Nanotechnology (INT) have
achieved major progress in printed electronics: They
demonstrated that highly mobile field effect transistors (FET)
can be made of printed inorganic oxide nanoparticles. These
are combined with printable composite solid polymer
electrolytes as an insulator of the gate electrode. The results
are reported in the “Advanced Functional Materials” journal.
Work of the KIT researchers shows that the switching speed of
electrochemically gated printed transistors does not depend on the
conductivity of the electrolyte insulator, but on the printing resolution.
If it is succeeded in printing the composite solid polymer electrolytes
(CSPE) in ultra-thin layers, an extremely high switching speed can
be achieved. If the electrolyte insulator is applied in layers of a few
hundred nanometers in thickness, switching speed exceeds one
megahertz. “This finding paves the way for electrochemically gated
components in printed electronics”, explains Dr. Subho Dasgupta
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from the INT of KIT.
FET have three electrodes: The source of the charge carriers, the
drain electrode, and the gate. The resistance and, hence, current
between the drain and the source are determined by the voltage
between gate and source and the resulting electric field. FET can be
applied in many areas, for instance, in integrated circuits used for
the labeling of products and goods. By printing, such transistors can
be produced in large series at low costs.
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