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US: National
Nanotechnology Initiative
(2001 and 2011)

Nanotechnology is the understanding and control of matter at dimensions
of roughly 1 to 100 nanometers, where unique phenomena enable novel
applications. Encompassing nanoscale science, engineering and technology,
nanotechnology involves imaging, measuring, modelling, and manipulating
matter at this length scale,

EU: 7th Framework
Programme (2007~2013)

Generating new knowledge on interface and size-dependent phenomena;
nano-scale control of material properties for new applications; integration
of technologies at the nano-scale; self-assembling properties; nano-
motors; machines and systems; methods and tools for characterisation and
manipulation at nano dimensions; nano precision technologies in chemistry
for the manufacture of basic materials and components; impact on human
safety, health and the environment; metrology, monitoring and sensing,
nomenclature and standards; exploration of new concepts and approaches for
sectoral applications, including the integration and convergence of emerging
technologies,

ISOTC 229

Understanding and control of matter and processes at the nanoscale, typically,
but not exclusively, below 100 nanometers in one or more dimensions where
the onset of size-dependent phenomena usually enables novel applications,
Utilising the propetties of nanoscale materials that differ from the properties of
individual atoms, molecules, and bulk matter, to create improved materials,
devices, and systems that exploit these new properties,

Japan: Second
Science and Technology
Basic Plan
(2001~2005)

Nanotechnology is an interdisciplinary S&T that encompasses IT technology, the
environmental sciences, life sciences, materials science, etc, It is for controlling
and handling atoms and molecules in the order of nano (1/1,000,000,000)
meter enabling discovery of new functions by taking advantage of its material
characteristics unique to nano size, so that it can bring technological innovation
in various fields,

UK: New
Dimensions for
Manufacturing: A UK
Strategy for
Nanotechnology

Nanotechnology and nanoscience are concerned with materials science and
its application at, or around, the nanometre scale (1 billionth of a metre).
Manufacturing can reach the nano scale either from the top down, by
‘machining” to ever smaller dimensions, or from the bottom up, by exploiting
the ability of molecules and biological systems to ‘self-assemble” tiny structures,
It is in the conjunction of these two approaches, in the meeting of physical
and chemical/ biological manufacturing, that the potential for revolution lies.
From the top down perspective, it interfaces with the larger-scale, more mature
‘microsystems technology” being pursued very actively in the UK and around
the world on a more immediate timescale,
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21) Understanding and control of matter and processes at the nanoscale, typically, but not
exclusively, below 100 nanometers in one or more dimensions where the onset of size-
dependent phenomena usually enables novel applications(ISO TC 299).
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All current or planned uses Indicate by
Application of S zsed - cate?(?;e?['eﬁfz::{i[gji‘rplace
\jum technology Amendnent ‘ fini
A ’ based on pilot | 1y research & | vseror Inputto |As a process Manutacm{C In %mmh/cd
Jevelopment integrator of production il i of intermediate. | goods for sale to
nanotech goods consumers
Nanomaterials
Nonoelectronics
Nanophotonics Suggested
Amendment
Nanobiotechnology based on pilot
Nanomedicine
Nanomagnetics
Nanomechanics
Fitration and membranes
Nanotools (for manipulation,
nanolithography and
nanofabrication)
Nanoinstruments or devices
(for observation, analysis or
control)
Catalysis
Software for modelling and
simulation
Other Fields, please identify
28 OECD(2010b).
(# 3-6) U7lse HE B
Company Opaeration Indicate all those that apply by
Product or Service R&D
Production/Manufacturing
If yes, please answer question 1,6 below
Quality Control
Marketing
Legal, Regulatory, or Intellectual Property Affairs
Environmental, Health and Safety Activities
Imports/Exports
Standardisation/Normalisation Suggested Amendment based on pilot
Other (please specify)
A2 1 OECD(2010b).
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Main Field of Activity

ISIC code(FA| F=AGE-F)

Agriculture, forestry and fishing

01654, 02(4 ), B3EE)

Mining and quarrying

05, g 3 A A7 R4, 060E549),
07 54-8-53%)), 08CF A A H =4))

Manufacturing - CHEMICALS

20311 ZA 29 ) (ext. 20433), 21(2)FEA]

e

Manufacturing - COSMETICS

20433(8EAIZEY)

Manufacturing - FOOD

10 FEFAZD), NEEAZD)

Manufacturing - COMPUTER AND
ELECTRONIC

2607, AFH, G, % 2 A
Az

Manufacturing - TEXTILES & CLOTHING

BOIFAEAZSY), 1425 & Az
2 2ol AE AlZ2S)

Manufacturing - MOTOR VEHICLES AND
TRUCKS

30(AFEA 2 EYYE Az

Manufacturing - OTHER

Electricity, gas, steam and air conditioning
supply

37,7k, 571 2 2712E 39

Water supply; sewerage, waste management
and remediation activities

36(F AR, 3761, Hl9 2 EA 2]9),
3037843t 9 B99)

Construction
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Wholesale and retail trade; repair of motor
vehicles and motorcycles
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Transportation and storage
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Accommodation and food service activities
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Human Health 86(:71%))

Atts, entertainment and recreation
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impermeable hotovoliaics enhancement Gas sensors s valentiron
nono-clay film P catalysts pam
Remediation of
Application | Food packaging |Energy production| Fuel additive | CO gas detection | - Ship building | contaminated
sites
Incumbent Plastic flm Crysmﬂm? Diesel fucl Electrochemical | Foul @1&m§e Pump and treat
produt photovoltaics sensor paints
£2.3 million
80,32 million 250 MW/year | 25 billion liters/ 825,000 (UK). Pmlbl? 40 sites / year
Market scale units/year (UK) (UK) car (UK) households /| esport sales of K
/ yea year (UK) £143m over 20
years
Market Fixed (no unit Fixed (no unit Total sales of Six year 5% of merchant Con]ta()(rz(llix?:ited
characteristics growth) growth) diesel (UK) replacement ships sies )
Increases
Nanotechnology Reduced Reduced CO,by performance . 20~30 times
household food . Py Improves fuel . 1% improvement | . .
product half over silicon . per unit mass, or | . - faster reaction
waste by 2% ; efficiency by 5% ) | in fuel efficiency .
advantage based PV reduces the mass rates
annually .
required
Tnitially 24%
0, H .
o .| +10% for nano | +30% higher than .14/0 0.20% 5% to 10% below higher, Fhen 90% lower for
Price differential . higher for nano | . matching
product incumbent incumbent price | i nano product
product incumbent over
time
. : - . £0,34mto -
Benefits (surplus) £11dmvyear £1.75 million / £50.82m / year £1.24m/year | £0.074m per -£0. 3.6)111 per
to producers year £0m/ year year unit year
— - o - 3 ) S
Benefits (surplus) £0.60m/year £7.89 milion/ | £1,142.5m/ d:()_}m /year | 0to £398,000 £136mvyear
to consumers year year £35m / year per year
- X No R&D or other P
Economic £122.85m (per No R&D £1.44m extemalities £0.6mto No d(kht‘,o,ndl
o year), household - . .. N externalities
Externalities X externalities to UK | (per year) anticipated for | £0,7m/year -
savings UK identified,
Reduction of Reduced CO,, . No @nclmlve
243,000 tonnes : None in UK, evidences,
. ) NO,, SO,, 0.111kg of co2 L. .
Environmental | of COe / year Lmi&sio\m‘ fZ\»'cr o lter of fuel reductionin | 8,640 tonnes of Impacts of
Externalities (=£5.36m at ’ pe platinum mining | CO, / year (UK) | nanoparticle
heavy metals then | consumed o ’
DECC carbon ) overseas, release not
. conventional PV
price) known,
_— 50% UK market 1002 UK market 50% UK market | 66% UK market | 509 UK market | 50% UK market
Diffusion rate share = 8 years (full replacement share = 8 years =8 years share = 8 years | share = 8 years
share = 8 year: of slicon py) | Share = 8 years years share =8 years | share = 8 years
£205 million (20
Net present value | £4.941 billion years); f@gﬁtlve £15.3 hillion £12.4 millon £2.3 millon £2.4billon
£1.1 billion 20-
to UK economy (20 years) . (20 years) (20 years) (20 years) (20 years)
year value with
tariff subsidies)
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DRAM

SRAM

B $]akA] vl
(NANDAlash, NORflash, SSD, Charge-trappingmemory,
FeRAM, MRAM, PCRAM)

Read-only memory (ROM)

One-time-programmable (OTP) memory

ReRAM, PoRAM, Molecular memory, Nano-electro-
mechanical memory, Mott memory

ASIC Logic

(u-Processor, u-Controller, DSP, Communication
Processor, GraphicsProcessor, VideoProcessor,
ImageProcessor,

DisplayController, MemoryController, FPGA/CPLD,
Peripherall/FIC, SecuritylC, TargetSpecificController)

Standard Logic

(Buffers, Drivers, Transceivers, FlipFlops, Latches,
Registers Multiplexer, Demultiplexer, Decoders, Gates
=

5)

Biploar IC

MonolithicIC(Oscillator, Regulator
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Analog IC(Amplifier/ Filter/ High Speed Buffer -5)
Analog Hybrid IC(Audio Codec IC, Power
J N = )
S Management IC, Battery Monitoring IC)
Sensor Hybrid IC(Sensor + Controller)
Laser diode (A1, display-&, optical disk driver pick
up-, laser 7} 7, laser scriber, VCSEL ¥3})
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F2E, lamp ThA-8- LED
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Bt nano 3438} coating A~AF
nano H% 24}
g} (G 2
LA A, /1A, B2, FETele
o
v nano structure AHHA} 7155 2ZHCMOS o]n]A] A1A])
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