
Printed Electronics for a 
Better Tomorrow
Bring the functionality, flexibility and sustainability to life.



Printed Electronics’ promise of flexible form 
factors and greener electronic manufacturing 
processes has helped to attract worldwide re-
search interest. 
Cellular phones, computers, kitchen 
appliances and automobile controls, 
all run by semiconductor field-
effect transistors, permeate our 
daily lives. Modern electronics bring 
communications, entertainment and 
instant information at your fingers, but 
the benefits come at a cost. In 2010 
alone, about 400M electronic gadgets 
were discarded in the U.S, dumping 
some 2.4 tons of electronic-waste. Add 
to that the chemical waste generated 
during fabrication and few would dispute 
the urgent need for more “eco-friendly” 
electronic devices, made with more 
sustainable materials and manufacturing 
processes.  

In its research in additive manufacturing 
and organic electronic materials, Xerox 
Research Centre of Canada hopes to 
become a key part of the solution. Printed 
electronics based on organic materials 
and additive manufacturing processes 
could dramatically reduce the use and 
environmental impact of materials and 
simplify the fabrication processes in elec-
tronics manufacturing, thus generating 
less amount of waste.  

In addition to its eco-friendly advantages, 
printed electronics may also prove more 
suitable for the next wave of devices: 
wearable electronics. Wearable devices 
with greater flexibility and/or elasticity 
could provide additional advantages for 
applications in such industries as commu-
nication, healthcare, food packaging and 
clean energy. Interest in electronic devices 
made from flexible materials (e.g., organic 
materials) has exploded in the past two 
decades. Organic semiconductors might 
not be able to compete with high-perfor-
mance yet rigid inorganic materials, such 
as silicon and gallium arsenide, for speed 
and durability in electric circuits, but they 
are candidates for applications such as 
sensors, radio frequency identification 
tags (RFIDs), and large flexible displays in 
which low cost and flexibility are para-
mount. Organic materials are mechani-
cally flexible and soluble which enables 
the low-cost deposition techniques such 
as printing.

Printed electronics’ promise of flexible 

form factors and greener electronic manu-
facturing processes has helped to attract 
worldwide research interest. The potential 
market was projected at over $76 billion 
by 2023. 

Developing a Materials Package for 
Printed Electronics 
The Xerox Research Centre of Canada 
is a pioneer in designing, demonstrat-
ing, scaling-up and supplying organic 
electronic materials. Xerographic printers 
and photocopiers that included photo-
conductive pigments and hole transport 
molecules for organic photoconductive 
membranes represented one of the first 
commercially available organic electronic 
devices on the market. As part of its quest 
for flexibility and sustainability of more 
electronic devices, we have been work-
ing on advanced electronic materials 
and additive printing processes since the 
beginning of the century. In the past de-
cade, we have built strong competencies 
in the following areas that have led to the 
development of a full materials package 
for printed electronics: 

•	 Molecular design, synthesis and purifi-
cation of organic semiconductors

•	 Nanotechnology in metal nanopar-
ticles design

•	 Formulation, large-scale handling 
electronic grade materials 

•	 Printing and coating capabilities in 
both liquid and solid forms for multi-
layer device integration

•	 Fabrication of various electronic 
devices for materials characterization 
and validation 

Silver nanoparticle inks represent the first 
contribution to the printable electronic 
materials portfolio. Invented at the Xerox 
Research Centre of Canada, the propri-
etary nanosilver is a platform design that 
offers high conductivity (low resistivity) at 
low curing temperature for compatibility 
with common plastic substrates. Based on 
this proprietary particle design, a series of 
silver nanoparticle inks are formulated for 
various printing technologies, including 
inkjet printing, aerosol jet printing, flexo-
graphic, and gravure printing. Unlike other 
silver nanoparticle based inks, nanosilver 

ink can print on a broad range of sub-
strates with different surface energies. 
This property proves essential for electron-
ic device fabrication and integration since 
conductors in electronic devices have to 
be deposited on different surfaces. The 
surface-energy indifference helps to sim-
plify the device fabrication process. 
The printable electronic materials portfo-
lio also includes a polymer semiconductor 
that offers high mobility and excellent 
air-stability that enables fully open-air 
processing for low-cost manufacturing. All 
materials offer low temperature process-
ing compatible with common plastic sub-
strates. Printable electronic materials give 
manufacturers and application developers 
the basic building blocks for integrating 
such electronic components as sensors, 
radio frequency identification tags, and 
transistors onto new platforms such as 
plastics, film and textiles.
 
As chemical scientists innovate new ma-
terials with improved electrical properties 
and engineers continue to improve pro-
cesses and device design concepts, print-
ed electronics is likely to reach beyond 
our imagination. For printed electronics to 
achieve flexibility and sustainability and 
broaden application spaces, several major 
scientific and engineering challenges 
need to be addressed. Materials need to 
be developed that offer higher electrical 
performance and additional functionality 
such as mechanical elasticity, and optical 
and magnetic properties. Energy-efficient 
printing/manufacturing processes with 
fewer steps to achieve more accurate and 
less defective device fabrication need 
to be designed. Finally, scientists and 
engineers need to collaborate to develop 
a new manufacturing standard for three-
dimensional processing technology.
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