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ABSTRACT 
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Nano manufacturing tools, equipment and 
materials are critical to the successful scale-up 
of production and commercialization of 
nanotechnology. Manufacturing capabilities and 
materials that have been developed for the 
semiconductor industry are now being leveraged 
in nanoelectronics applications, and increasingly 
in nanoenergy and nanobio applications.  
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OVERVIEW 
 
Nanotechnology is the use of novel properties 
of materials resulting from nano-scale 
dimensions. Nano isn’t new—what is new is the 
degree of understanding and deliberate control 
and precision that new nano tools afford. 
Previously, new phenomena were discovered by 
accident; today they are sought out 
systematically.  
 
Nanotechnology is not an industry or a single 
market, but rather a technology that is having an 
impact on all industries from construction 
materials to electronics. In 2005 nanoelectronics 
made up just 18% of the global electronics 
components market, but this is expected to 
reach 48% by 2010, as shown in Figure 1. That is, 
$250 billion of semiconductors with gate lengths 
just a few atoms thick and channels that are 
intentionally strained to increase the flow of 
electrons and protons; new forms of memory 
that use carbon nanotubes, mechanical switching 
and self assembly techniques; field emission 
displays and touch screens using carbon 
nanotubes; organic light emitting diodes using a 
variety of nano materials and sensors and 
optoelectronic devices that do as well.  

 
Figure 1: 2010 nanoelectronics markets. 
 
NANOELECTRONICS 
 
Nanoelectronics include portions of the 
semiconductor, display, hard-disk storage, nano-
electromechanical systems (NEMS) and sensor/ 
optoelectronics markets. In semiconductors and 
hard-disk storage the near-term focus is to use 
nano materials to solve technical challenges. In 
the longer term, nano materials and nano 
manufacturing methods will be used to reduce 
costs and create entirely new structures. In the 
display industry nano materials and 
manufacturing methods are viewed as a way to 
reduce costs in the short-term. For NEMS and 
sensors, nano materials and manufacturing 
processes are allowing the creation of new 
classes of devices that have expanded 
applicability. 
 
In addition to the use of nano materials and 
manufacturing within specific nanoelectronics 
market segments, it is expected that 
nanotechnology will inspire integration of 
electronics and biotechnology as well as optics. 
This convergence of technologies that 
historically have been isolated is certain to have 
a significant impact on the way we live. 
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There are several commercial nanoelectronic 
applications today. In addition to 
semiconductors and hard-disk storage, there are 
several new applications: alternative forms of 
memory, microscopy and sensors. Some of the 
companies commercializing these new 
applications include Nantero, Cavendish Kinetics, 
Nanochip, IBM, HP, Spansion, Freescale, 
Zettacore, Xidex, Xintek, Zyvez, Nanomix, 
Nano-Proprietary, Eikos and Cambios 
Technologies. In the next few years, the work 
on memories will continue, and we’ll also start 
to see an impact on the display industry, 
including flexible displays. Motorola, Samsung, 
Applied Nanotech, ISE and Mitsubishi all 
maintain significant efforts in field emission and 
flexible displays. The second application in the 
near term is in chip cooling—probably the 
biggest issue facing the semiconductor 
industry—with Nanoconduction, NXP, LG and 
Fujitsu with significant activities in this regard.  

 
 
NANO MANUFACTURING 
EQUIPMENT  
 
The global market for nano tools and 
manufacturing used to produce nanoelectronic 
devices is forecasted to top $3 billion in 2010, 
5% of the $60 billion global manufacturing 
equipment market for 2010. Inspection and 
metrology tools are the largest segment, 
followed by lithography tools, including 193 nm 
immersion, extreme ultra violet lithography 
(EUVL), e-beam and nano imprint lithography 
(NIL). NIL is a new manufacturing process for 
the industry and being used commercially today 
and under evaluation for semiconductors at 22 
nm geometries. 
 

Nano Manufacturing 
Equipment 

2010 
Market  

Atomic Manipulation 100 
Deposition 454 
Etch 65 
Implant 135 
Inspection & Metrology 1,448 
Lithography 815 
Surface Conditioning 38 
Thermal Processing 30 
Total $3,085M 

 
Table 1: Global Nano Manufacturing Tools & Equipment 
2010 Forecast for Electronics. 

NANO MATERIALS 
 
The global market for nano materials for 
electronics is forecasted to top $1 billion, just 
1% of the $75 billion electronic materials 
market in 2010. The largest segment is designer 
molecules including photoresists for 193 nm 
lithography as well as chemistries used for self-
assembled films. Carbon nanotubes (CNT) for 
electronics applications are forecasted to top 
$100 million in 2010, with applications in 
displays, sensors, metrology as well as memories. 
CNT are also used in composite form for 
shipping containers. There are numerous 
suppliers targeting this new market. 
 

Nano Materials 2010 
Market  

Catalysts 1 
Coatings 171 
Designer Molecules 679 
Engineered Substrates 68 
Nanotubes 101 
Nano Composites 1 
Nano Particles 3 
Nano Wires 1 
Precursors 60 
Slurries 50 
Total $1,135M 

 
Table 2: Global Nano Materials 2010 Forecast for 
Electronics. 
 
OUTLOOK 
 
Nano manufacturing tools and materials are not 
only enabling electronics applications, these 
technologies and capabilities are increasingly 
being leveraged in nanobio and nanoenergy 
applications. Leveraging capabilities that have 
been developed for an established industry will 
help speed commercialization of nano enabled 
products in a variety of markets in the future. 
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