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(A3 1) The growth of nanotechnology

The growth of nanotechnology

Basic Applied Early Rapid Mass
research research adopters advancement market

High

Opportunity

Low

v

1970 1990 2000 2005 2010 2020

EX: https://www.futuretimeline.net/subject/nanotechnology.htm



https://www.futuretimeline.net/subject/nanotechnology.htm

(A3 2) Timeline for the beginning of industrial prototyping and nanotechnology

commercialization

@ 1st: Passive nanostructures (1% generation products) | &
Ex: coatings, nanoparticles, nanostructured metals, polymers, ceramics |3 §

2000 !'E £
\:' 2nd: Active nanostructures Ex: 3D transistors, =T
~ b amplifiers, targeted drugs, actuators, adaptive structures E %
o o= | 3 Integrated Nanosystems TS
< P Ex: guided assembling; 3D networking and new 2] -
= ) hierarchical architectures, robotics, evolutionary )
E ~ 2010 , p S QL
% S
S 4™: Molecular nanosystems s
= Ex: molecular devices ‘by design’, Q>~
- ~2015-2020 atomic design, emerging functions >

S Convergin? technologies

S X: nano-bio-info from nanoscale,

0 cognitive technologles large

<y complex systems from nanoscale

ZX: introduction of new generations of products and productive processes in 2000-2020 (Roco 2004, 2006)
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HOle =% 7|2t | 2022/07/15~2022/07/31
5| A He| 2001/01/01~2021/12/31 E27|F
£351 ZM AO|E | Wipson http://www.wipson.com
Ell)= Applied materials/LAM Research/ Veeco us
= TokyoElectron/Kokusai
= . Japan
=X 52 7| | Electric/Canon/Ulvac
ASM International/Aixtron EU
NAURA/Piotech Korea
=5 €59 £ = N/A
HOIH | £351 EdH £ o Y2|X|==(PFS;Patent Family Size) PFS X|%=
=4 | 55 g&H Ho O[Ql-8X|4=(CPP;Citation per Patent) | CPP X|&=
7| =K+ Revealed Technological Advantage RTA K|z
<E 2> MY FX}, 2EFX
—= =7t Company
Applied materials
us LAM Research
Veeco
Forerunners Tokyo Electron
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ASM International
EU _
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(FEFAh EUJENE Tech
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How do latecomers catch up with forerunners? Analysis of patents and

patent citations in the field of flat panel display technologies
Comparisons of technological innovation capabilities in the solar

photovoltaic industries of Taiwan, China, and Korea
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