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Organic integration circuits (ICs) hold promises for future smart society technologies due to their
benefits involving mechanical flexibility and low-cost production. However, the integration
density of organic ICs remains low because of the Antiambipolar transistor
incompatibility with current lithography techniques.
Thus, a new strategy is prerequisite to achieve high-
performance organic ICs. In this regard, we developed
unique logic circuits using antiambipolar transistors
(AATs). An AAT has a partially overlapped p-n junction,
exhibiting remarkably high negative differential
resistance. Owing to this feature, multifunctional logic 10
circuits, e.g., multivalued logic circuits, ternary logic- <}
in-memory, and reconfigurable two-input logic circuits, >4}
have been demonstrated. These achievements are of
attractive to realize innovative organic ICs. °
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Figure 1. (a) lllustration of the basic device
structure and the fundamental lb-Vs curve
of AATs, where the source and drain
electrodes are formed on p-type and n-type

semiconductors, respectively.
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Figure 2. (a) Device structure and optical
microscope image of the organic AAT. (b)
Io—Vs curve of the AAT. (c) Carrier transport
mechanism of the AAT. Reprinted with
permission from Ref. 8; copyright 2017 and
Ref. 28; copyright 2022, Wiley-VCH GmbH.
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Figure 3. (a) Schematic illustration and

equivalent electrical circuit of the ternary
inverter. (b) Ib—Va curves of the AAT (blue line)
and the PTCDI-C8 transistor (red line). (c)
Voltage transfer curve of the ternary inverter.
Reprinted with permission from Ref. 11;

copyright 2018, American Chemical Society.
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Figure 4. (a) Device structure of the AAT,
where two n-type semiconductors are
vertically stacked and form two lateral p-n
junctions in the transistor channel. (b) Ib—Vs
curve of the AAT with two lateral p-n junctions.
(c) Carrier transport mechanism of the AAT.
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Figure 5. (a) Device structure and equivalent
electrical circuit of the quaternary inverter. (b)
Ib—Vs curves of the AAT with two lateral p-n
junctions and n-type transistors. (c) Voltage
transfer curve of the quaternary inverter.
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