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ABSTRACT

Printing technologies have received a lot of attention and expectations for producing flexible and wearable electronics. However,
the low transistor density of the printed devices has been a major obstacle to commercialization. In this review, a
three-dimensional (3D) integration of organic flexible and printed electronics is described. First, layout-to-bitmap conversion and
design rules for printed transistors, arrays, and integrated circuits are introduced. Then, printed 3D transistors, digital integrated
circuits, and memories are described. Finally, 3D integration of printed active-matrix arrays and sensors is highlighted. This
approach is a breakthrough technology that not only reduces the area occupied by a single transistor, memory, and sensor, but
also increases the efficiency of routing, effectively reducing the area of the entire devices. In addition, monolithic 3D integration
through the printing can stack transistor, memory, and sensor by simply repeating the additive process.
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Fig. 1. Layout-to-bitmap (L2B) conversion and design rules for inkjet-printed transistors, arrays, and integrated circuits.
(a) Physical design flow. (b) Inkjet printing metal track generation from a CAD layout drawing (a vector file)
to a binary plane (a bmp file) and from the binary plane on a physical substrate. (c) Design rules for L2B and
interconnections. (d) Transistor cell for design rule and fabrication image. Fabricated images of (e) array and (f)
integrated circuit. Adapted with permission [8]. Copyright 2021, American Chemical Society.
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input-output curves. Adapted with permission [12]. Copyright 2016, American Chemical Society.
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