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Abstracts

The electronics industry will witness further significant change and growth in the next

decade driven by:

Scaling

Growth of mobile wireless devices

Huge growth in the Internet of Things (IoT)

Development of flexible and stretchable form functions

Data, logic and applications moving to the Cloud

Ubiquitous electronics.

To meet these market demands, power and functionality needs to improve hugely, while

being cost effective, driving demand for nanomaterials that will allow for novel

architectures, new types of energy harvesting and sensor integration. As well as

allowing for greater power, improved performance and bandwith, decreased size and

cost, improved flexibility and better thermal management, the exploitation of

nanomaterials allows for new device designs, new package architectures, new network

architectures and new manufacturing processes. This will lead to greater device

integration and density, and reduced time to market.

Semiconducting inorganic nanowires (NWs), carbon nanotubes, nanofibers, nanofibers,
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quantum dots, graphene and other 2D materials have been extensively

explored in recent years as potential building blocks for nanoscale electronics,

optoelectronics and photonics components, coatings and devices.

The report covers nanotechnology and nanomaterials related to the following markets

and applications:

Post-Silicon Materials and Devices

Flexible, Stretchable and Printable Electronics

Conductive inks

Wearable health monitoring

Electronic textiles

HMI automotive displays

Displays

Transistors

Integrated Circuits

Other components

Memory Devices

Conductive and waterproof electronics coatings

Photonics

Lighting

Solar cells.
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Figure 157: Nanocoating submerged in water

Figure 158: Solar cell with nanowires and graphene electrode

Figure 159: Schematic illustration of the fabrication concept for textile-based dye-

sensitized solar cells (DSSCs) made by sewing textile electrodes onto cloth or paper

Figure 160: (a) Schematic of Schottky barrier quantum dots based solar cell

Figure 161: Schematic of QD Solar Cell.

Figure 162: Doped quantum dot LSC

Figure 163: QD coated solar windows

Figure 164: A layer of highly emissive manganese-doped quantum dots onto the outside

surface of the outer glass pane (top layer on the left image below) and a layer of copper

indium selenide quantum dots onto the inner surface of the inside (bottom) pane

Figure 165: QDSSC Module.

Figure 166: Total QD photovoltaics component revenues 2013-2030 ($100,000s),
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conservative and optimistic estimates

Figure 167: Fourth generation QD-LEDs.

Figure 168: LG OLED flexible lighting panel

Figure 169: Flexible OLED incorporated into automotive headlight

Figure 170: Flexible & stretchable LEDs based on quantum dots

Figure 171: Total nanotechnology lighting component revenues 2013-2027 ($M),

conservative and optimistic estimates

Figure 172: Hybrid graphene phototransistors

Figure 173: Schematic of QD laser device

Figure 174: GFET sensors

Figure 175: First generation point of care diagnostics

Figure 176: Graphene Field Effect Transistor Schematic
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