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Abstract:

Organic field-effect transistors (OFETs) based on two-dimensional (2D) monolayer organic
semiconductor (0SC) have demonstrated promising potential for various applications, such
as light emitting diode (LED) drivers, logic circuits, and wearable electrocardiography (ECG)
sensor. To date, the fabrications of this class of highly crystallized 2D organic
semiconductors (0SC) are dominated by solution shearing. As these organic active layers
are only a few molecular layer thick, their compatibility with conventional evaporated top
electrodes and downsizing by photolithography are still the major bottlenecks of their
development. In this talk, I will discuss a damage-free electrode transfer stamp with a
chemical-free semiconductor patterning stamp to fabricate OFETs over a large area. These
2,9-didecyldinaphtho[2,3-b:2’,3'-f]thieno[3,2-b]thiophene (C1o-DNTT) monolayer OFETs
can retain the decent performance properties with a low threshold voltage (Vrx) for less
than 0.5V, a low subthreshold swing (SS) of 140 mV dec’, and intrinsic mobility of around
10 cm? V-1 §-1, The proposed patterning approach is also utilized to develop flexible OFET
array on parylene (2 um) substrate, and shows high uniformity and conformability. The
proposed electrode transfer and patterning stamps have addressed the long-lasting
compatibility problem of depositing electrodes onto monolayer OSC and the OSC patterning.
It opens a new path to further reduce the fabrication cost and simply the manufacturing
process of OFET arrays for the more advanced electronic or biomedical applications.
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