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Introduction

Nanomanufacturing is the essential bridge
between the discoveries of the nanosciences
and real-world nano-

technology products.



Postoupeni nanotechnologie z laboratore do
svazku vyroby vyzaduje peclivé studium otazek
vyrobniho pro-cesu, vcetné produktového
designu, spolehlivosti a kva-

lity, procesu navrhovani a rizeni, operaci

v obchodnim oddéleni, managementu
dodavatelského retézce, bez-

pecnosti prace a zdravotni praxe v prubéhu
vyroby, pou-

Ziti a manipulace s nanomaterialy. Nanovyroba
zahr-

nuje doporucené samosestaveni a techniky
montaze, syntetickou metodologii a vyrobni
procesy jako jsou lito-

grafie a biologické procesy. Nanovyroba také
zahrnuje usporadani orientované zdola nahoru
(bottom-up), shora dolu (top-down) s vysokym
rozliSenim zpracovani, inze-

nyrstvi molekularnich systému a hierarchické
integrace se systémy vétsi stupnice. Protoze se
charakteristické stupnice materiala

a molekularnich systému blizi k nano-

stupnici, konvenc¢ni pravidla popisujici jejich
chovani se mohou vyznamné ménit. Chod
finalniho produktu jako takovy je umoznén
souhrnnou vykonnosti nanostupni-

covych stavebnich bloku.

Terminy vztahujici se k biologickym procesiim
nejsou do tohoto prvniho vydani slovniku
nanovyroby zahrnuty, ale s ohledem na rychly
rozvoj oboru se ocekava, ze terminy v této
dulezité oblasti budou doplnény v budouci
revizi této technické specifikace nebo

v doprovodnych dokumentech souboru 80004.
Ty by mohly zahrnovat jak zpracovani
biologickych nanomateriald, tak pouziti
biologickych procesu k vyrobé materiala

v nanostupnici.

Podobné v budoucnosti budou v dokumentech
zave-

deny dal$i terminy z rozvijenych oblasti
nanovyroby, véetné vyroby kompozita a vyroby
pomoci odvalova-

ciho kopirovani.

Je rozdil mezi terminy nanovyroba

a nanofabrikace. Nanovyroba zahrnuje Sirsi
rozsah procest nez nano-

fabrikace. Nanovyroba zahrnuje vSechny
nanofabrikacni techniky a také techniky
spojené se zpracovanim mate-

riala a chemickou syntézou.

Advancing nanotechnology from the laboratory
into volume production ultimately requires
careful study of manufacturing process issues
including product design, reliability and
quality, process design and control, shop floor
operations, supply chain management,
workplace safety and health practices during
the production, use, and handling of
nanomaterials. Nanomanufacturing
encompasses directed self-assembly and
assembly techniques, synthetic methodologies,
and fabrication processes such as lithography
and biological processes. Nanomanufacturing
also includes bottom-up directed assembly, top-
down high resolution processing, mole-

cular systems engineering, and hierarchical
integration with larger scale systems. As
dimensional scales of mate-

rials and molecular systems approach the
nanoscale, the conventional rules governing
their behaviour may change significantly. As
such, the behaviour of a final product is
enabled by the collective performance of its
nanoscale building blocks.

Biological process terms are not included in
this first edition of the nanomanufacturing
vocabulary, but con-

sidering the rapid development of the field, it is
expec-

ted that terms in this important area will be
added in a future update to this Technical
Specification or in companion documents in the
80004 series. This could include both the
processing of biological nanomaterials and the
use of biological processes to manufacture
materials at the nanoscale.

Similarly, additional terms from other
developing areas of nanomanufacturing,
including composite manufac-

turing, roll-to-roll manufacturing, and others,
will be included in future documents.

There is a distinction between the terms
nanoma-

nufacturing and nanofabrication.
Nanomanufacturing encompasses a broader
range of processes than does nano-fabrication.
Nanomanufacturing encompasses all
nanofabrication techniques and also techniques
asso-

ciated with materials processing and chemical
synthesis.



Tento dokument poskytuje ivod do procest
pouZziva-

nych v ¢asnych stadiich hodnotového retézce
nano-

vyroby, konkrétné zdmérné syntézy, vytvareni
nebo kontroly nanomaterialli, vcetné vyrobnich
kroki v nano-

stupnici. Komeréneé distribuované
nanomaterialy, které jsou vysledkem vyrobnich
procesl, mohou byt napri-

klad déle ¢istény a prizplsobeny rozptyleni ve
sme-

sich nebo kompozitnich matricich, nebo slouzit
jako integrované soucasti systému a zarizeni.
Hodnotovy retézec nanovyroby je ve
skutecnosti rozsahla a ruzno-

rodéa skupina komerc¢nich hodnotovych retézcu,
které lezi napric¢ nasledujicimi sektory:

.

elektronika a telekomunikace;

vzdu$ny prostor, obrana a nérodni bezpecnost;

energetika a automobilovy prumysl;

plasty a keramika;

produkty lesniho hospodartstvi a vyrobky z papiru;

potraviny a jejich obaly;

farmacie, biomedicina a biotechnologie;

environmentalni obnova;

obleceni a osobni péce.

Na trhu existuji v nékolika z uvedenych odvétvi
s konec-

nym pouzitim tisice tun nanomateriald, jako
jsou saze a pyrogenni oxid kremicity.

U nanomaterialu, které jsou racionalné
navrzeny s konkrétnim ucelem, se oCe-

kava, ze radikalné zméni krajinu v oblastech,
jako jsou biotechnologie, ¢isténi vody, a rozvoj
energie.

This document provides an introduction to
processes used in the early stages of the
nanomanufacturing value chain, namely the
intentional synthesis, generation or control of
nanomaterials, including fabrication steps in
the nanoscale. The nanomaterials that result
from these manufacturing processes are
distributed in commerce where, for example,
they may be further purified, be compatabilized
to be dispersed in mixtures or com-

posite matrices, or serve as integrated
components of systems and devices. The
nanomanufacturing value chain is, in actuality,
a large and diverse group of com-

mercial value chains that stretch across these
sectors:

electronics and telecommunications;

aerospace, defence, and national security;

energy and automotive;

plastics and ceramics;

forest and paper products;

food and food packaging;

pharmaceuticals, biomedicine, and biotechnology;

environmental remediation;

clothing and personal care.

There are thousands of tonnes of
nanomaterials on the market with end use
applications in several of these sectors, such as
carbon black and fumed silica. Nano-
materials which are rationally designed with
specific purpose are expected to radically
change the land-

scape in areas such as biotechnology, water
purifi-

cation, and energy development.



VétsSina kapitol tohoto dokumentu je
organizovana podle typu procesu. V pripadé
kapitole 6 je logika umisténi nasledujici:

v kroku pred vyrobenymi ¢asticemi je mate-
rial sdm o sobé v plynné/kapalinné/pevné fazi.
Féaze substratu nebo nosice v procesu se neridi
kategorizaci procesu. Jako priklad je mozné
uvazovat Castice zeleza, které se pouziji jako
katalyzator v procesu kondenzace uhlikovych
castic na zeleznych zarodcich, ktery pro-

bihd v oleji, jez se béhem tohoto procesu
vypari. Pokud se vypari olej, proces probiha

v plynné fazi. Nanotru-

bice rostou z plynné faze katalyzaci
zarodecnych c¢astic, reagujicich s plynnou fazi,
nezbytnou pro jejich rust, proto je tento proces
charakterizovan jako plynny. Jak je uvedeno

v priloze A, plynny proces vyroby je pouzit pri
indikaci syntézy nanoobjektli, nanoc¢astic nebo
obojich.

Pochopeni terminologie pouZivané

v praktickych apli-

kacich umozni preddvani praxe v nanovyrobé
a tim posili celosvétovou schopnost pripravy
nanomateriala a jejich vyuziti. Rozsireni
porozumeéni terminum stava-

jici vyrobni infrastruktury poslouZzi k prechodu
od inovaci ve vyzkumnych laboratorich aZ

k ekonomické Zivota-

schopnosti nanotechnologii.

Pro informacni terminy podporujici
terminologii nano-

vyroby viz odkaz [1].

1 Predmét normy

Tato technické specifikace uvadi terminy

a definice vztahujici se k procesum nanovyroby
v oblasti nano-

technologii. Je soucasti nékolikadilné
dokumentace ter-

minologie a definic pokryvajici ruzné aspekty
nano-

technologii.

VSechny terminy v tomto dokumentu vztahujici
se k pro-

cesu jsou relevantni pro nanovyrobu. Vylu¢né
mnohé z uvedenych procesu vSak pro
nanostupnici relevantni nejsou. V zavislosti na
kontrolovatelnych podminkach vsak mohou
tyto procesy vést k materialovym prvkim

v radu nanometru, nebo alternativné i k vétsi
stupnici.

The majority of sections in this document are
organi-

zed by process type. In the case of section 6,
the logic of placement is as follows: in the step
before the par-

ticle is made, the material itself is in

a gas/liquid/solid phase. The phase of the
substrate or carrier in the pro-

cess does not drive the categorization of the
process. As an example, consider iron particles
that are catalysts in a process by which you
seed oil with iron particles, the oil vaporizes
and condenses forming carbon particles on the
iron particles. What vaporizes is the oil, and
there-

fore it is a gas phase process. Nanotubes
grown from the gas phase, starting with
catalyst particles that react with the gas phase
to grow the nanotubes, thus this is
characterized as a gas process. Indication of
whether synthesis processes are used to
manufacture nano-objects, nanoparticles, or
both, is provided in Annex A.

A common understanding of the terminology
used in practical applications will enable
communities of prac-

tice in nanomanufacturing and will advance
nanoma-

nufacturing strength worldwide. Extending the
under-

standing of terms across the existing
manufacturing infrastructure will serve to
bridge the transition between the innovations
of the research laboratory and the eco-

nomic viability of nanotechnologies.

For informational terms supportive of
nanomanufac-

turing terminology, see Reference [1].

1 Scope

This Technical Specification gives terms and
defini-

tions related to nanomanufacturing processes
in the field of nanotechnologies. It forms one
part of multi-part terminology and definitions
documentation covering the different aspects
of nanotechnologies.

All the process terms in this document are
relevant to nanomanufacturing. Many of the
listed processes are not exclusively relevant to
the nanoscale. Depending on controllable
conditions, such processes may result in
material features at the nanoscale or,
alternatively, larger scales.
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Existuje mnoho dal§ich termindi, nazv There are many other terms that name tools

PN compo-

nastroju, sou- .

lastro] . 210 v , nents, materials, systems control methods or
casti, materialu, metod rizeni systému nebo metro-

metrolo-
gickych metod spojenych s nanovyrobou, které
jsou nad ramec tohoto dokumentu.

logy methods associated with
nanomanufacturing that are beyond the scope
of this document.

Konec nahledu - text dale pokracuje v placené verzi CSN.



