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There is great interest in developing 2-D electronic devices to overcome the
performance limitations of currently used materials. Graphene and other 2-D materials
are key candidates for new and future electronics, including flexible and stretchable
electronics, wearables, sensors and photonics. These materials possess a combination
of high electron mobility, high thermal conductivity, high specific surface area, high
optical transparency, excellent mechanical flexibility, and environmental stability.
Applications include:

Flexible e-paper.

Flexible touchscreens.

Wearable devices for physiological monitoring.

Wearable medical devices.

Flexible digital x-ray technology.

Smart plastics.

Electronic components on flexible substrates for distributed media.

Sensors on flexible substrates.

Wearable gas sensors.
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Wearable strain sensors.
Wearable tactile sensors.
Smart footwear.
Smart labels.

Printable sensors and electronics.

Report contents include:
The market for graphene and other 2D materials in flexible and stretchable
electronics, wearable sensors, conductive films, displays, industrial monitoring,
wearable and mobile health monitoring, skin sensors and tattoos, conductive
ink, transistors and integrated circuits, photonics, memory devices etc.
Market drivers and trends.
Applications.

Market challenges.

Analysis of the material properties of graphene and other 2D materials relevant
to electronics.

55 company profiles.
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Silicene transistor.

Crystal structure for stanene

Atomic structure model for the 2D stanene on Bi2Te3(111).

Schematic of tungsten diselenide.

Schematic of Indium Selenide (InSe).

TEM micrographs of: A) HR-CNFs; B) GANF® HR-CNF, it can be observed

its high graphitic structure; C) Unraveled ribbon from the HR-CNF; D) Detail of the
ribbon; E) Scheme of the structure of the HR-CNFs; F) Large single graphene oxide
sheets derived from GANF.
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Graphene nanoribbons grown on germanium.

Moxi flexible film developed for smartphone application

Flexible graphene touch screen.

Galapad Settler smartphone.

Flexible organic light emitting diode (OLED) using graphene electrode
Graphene electrochromic devices. Top left: Exploded-view illustration of the

graphene electrochromic device. The device is formed by attaching two graphene-
coated PVC substrates face-to-face and filling the gap with a liquid ionic electrolyte.
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Flexible mobile phones with graphene transparent conductive film.
Foldable graphene E-paper

Covestro wearables.

Softceptor sensor

BeBop Media Arm Controller

LG Innotek flexible textile pressure sensor.

C2Sense flexible sensor

Wearable gas sensor.

BeBop Sensors Marcel Modular Data Gloves

BeBop Sensors Smart Helmet Sensor System

Connected human body

Flexible, lightweight temperature sensor.

Graphene-based E-skin patch.

Smart e-skin system comprising health-monitoring sensors, displays, and

ultra flexible PLEDs

Figure 56:
Figure 57:
Figure 58:
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Figure 62:

Graphene medical patch

TempTraQ wearable wireless thermometer
Mimo baby monitor

Nanowire skin hydration patch.

Wearable sweat sensor

GraphWear wearable sweat sensor

Torso and Extremities Protection (TEP) system.
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Potential addressable market for graphene in the flexible electronics,

wearables, conductive films and displays market.

Figure 64:
Figure 65:

Global market for wearable electronics, 2015-2027, by application, billions $.
Global transparent conductive electrodes market forecast by materials type,

2012-2027, millions $

Figure 66:

Global medical and healthcare smart textiles and wearables market,

2015-2027, billions $

Figure 67:

Global medical and healthcare smart textiles and wearables market,

2015-2027, billions $

Figure 68:

Schematic of the wet roll-to-roll graphene transfer from copper foils to

polymeric substrates

Figure 69:

The transmittance of glass/ITO, glass/ITO/four organic layers, and

glass/ITO/four organic layers/4-layer graphene.
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The GF1 Graphene Watch.

BGT Materials graphene ink product

Printed graphene conductive ink

Flexible RFID tag

Textiles covered in conductive graphene ink

Enfucell Printed Battery

Graphene printed antenna.

Printed antennas for aircraft

Vorbeck Materials conductive ink products

Potential addressable market for graphene in the conductive ink market
Conductive inks in the flexible and stretchable electronics market 2017-2027

revenue forecast (million $), by ink types

Figure 81:
Figure 82:
Figure 83:

Graphene IC in wafer tester
A monolayer WS2-based flexible transistor array.
Schematic cross-section of a graphene based transistor (GBT, left) and a

graphene field-effect transistor (GFET, right)

Figure 84:

circuits.

Figure 85:

Potential addressable market for graphene in transistors and integrated

Potential addressable market for graphene in the transistors and integrated

circuits market.

Figure 86:
Figure 87:

Graphene oxide-based RRAm device on a flexible substrate
Layered structure of tantalum oxide, multilayer graphene and platinum used

for resistive random access memory (RRAM)

Figure 88:

A schematic diagram for the mechanism of the resistive switching in

metal/GO/Pt.

Figure 89:

Carbon nanotubes NRAM chip
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Figure 90: Stretchable SWCNT memory and logic devices for wearable electronics
Figure 91: Hybrid graphene phototransistors.

Figure 92: Wearable health monitor incorporating graphene photodetectors.
Figure 93: Flexible PEN coated with graphene and a QD thin film (20nm) is highly
visibly transparent and photosensitive
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