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Abstracts

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

driven by:

Scaling

Growth of mobile wireless devices

Huge growth in the Internet of Things (IoT)

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,

quantum dots, graphene and other 2D materials have been extensively explored in

recent years as potential building blocks for nanoscale electronics, optoelectronics and
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photonics components, coatings and devices.

The report covers nanotechnology and nanomaterials related to the following markets

and applications:

Flexible, Stretchable and Printable Electronics

Conductive Films and Inks

Wearable health monitoring

Electronic textiles

HMI automotive displays

Displays

Transistors

Integrated Circuits

Other components

Memory Devices

Conductive and waterproof electronics coatings

Photonics
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Figure 81: Softceptor sensor

Figure 82: BeBop Media Arm Controller

Figure 83: LG Innotek flexible textile pressure sensor

Figure 84: nanofiber conductive shirt original design(top) and current design (bottom).

Figure 85: Garment-based printable electrodes

Figure 86: Wearable gas sensor

Figure 87: Global market revenues for smart wearable devices 2014-2021, in US$

Figure 88: Global market revenues for nanotech-enabled smart wearable devices

2014-2027 in US$, conservative estimate.

Figure 89: Global market revenues for nanotech-enabled smart wearable devices

2014-2027 in US$, optimistic estimate.

Figure 90: TempTraQ wearable wireless thermometer

Figure 91: Graphene-based E-skin patch

Figure 92: Flexible, lightweight temperature sensor

Figure 93: Smart e-skin system comprising health-monitoring sensors, displays, and
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ultra flexible PLEDs.

Figure 94: Graphene medical patch

Figure 95: Addressable market for nanotech-enabled medical wearables

Figure 96: Global market revenues for smart clothing and apparel 2014-2021, in US$

Figure 97: Global market revenues for nanotech-enabled smart clothing and apparel

2014-2027, in US$, conservative estimate

Figure 98: Global market revenues for nanotech-enabled smart clothing and apparel

2014-2027, in US$, optimistic estimate.

Figure 99: Energy harvesting textile

Figure 100: StretchSense Energy Harvesting Kit

Figure 101: LG Chem Heaxagonal battery

Figure 102: Energy densities and specific energy of rechargeable batteries

Figure 103: Stretchable graphene supercapacitor

Figure 104: Schematic illustration of the fabrication concept for textile-based dye-

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

Figure 105: Demand for thin film, flexible and printed batteries 2015, by market

Figure 106: Demand for thin film, flexible and printed batteries 2027, by market

Figure 107: Potential addressable market for nanotech-enabled thin film, flexible or

printed batteries.

Figure 108: Global market for conductive inks and pastes in printed electronics

Figure 109: Emerging logic devices

Figure 110: Emerging logic devices

Figure 111: Thin film transistor incorporating CNTs

Figure 112: Graphene IC in wafer tester

Figure 113: A monolayer WS2-based flexible transistor array

Figure 114: Schematic cross-section of a graphene based transistor (GBT, left) and a

graphene field-effect transistor (GFET, right)

Figure 115: Potential addressable market for nanotechnology in transistors and

integrated circuits.

Figure 116: Potential addressable market for nanotechnology in transistors and

integrated circuits.

Figure 117: Carbon nanotubes NRAM chip

Figure 118: Stretchable SWCNT memory and logic devices for wearable electronics

Figure 119: Schematic of NRAM cell

Figure 120: A schematic diagram for the mechanism of the resistive switching in

metal/GO/Pt.

Figure 121: Graphene oxide-based RRAm device on a flexible substrate

Figure 122: Layered structure of tantalum oxide, multilayer graphene and platinum used

for resistive random access memory (RRAM)
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Figure 123: Phone coated in WaterBlock submerged in water tank

Figure 124: Demo solar panels coated with nanocoatings

Figure 125: Schematic of barrier nanoparticles deposited on flexible substrates

Figure 126: Schematic of anti-fingerprint nanocoatings

Figure 127: Toray anti-fingerprint film (left) and an existing lipophilic film (right)

Figure 128: Schematic of AR coating utilizing nanoporous coating

Figure 129: Schematic of KhepriCoat®. Image credit: DSM

Figure 130: Nanocoating submerged in water

Figure 131: Potential addressable market for nanocoatings in electronics

Figure 132: Revenues for nanocoatings in electronics, 2010-2027, US$, conservative

and optimistic estimates.

Figure 133: Hybrid graphene phototransistors

Figure 134: Wearable health monitor incorporating graphene photodetectors

Figure 135: Flexible PEN coated with graphene and a QD thin film (20nm) is highly

visibly transparent and photosensitive.

Figure 136: Schematic of QD laser device
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