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INTERNATIONAL ELECTROTECHNICAL COMMISSION

NANOTECHNOLOGIES - DESCRIPTION, MEASUREMENT AND
DIMENSIONAL QUALITY PARAMETERS OF ARTIFICIAL GRATINGS

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote in.>rna-
tional co-operation on all questions concerning standardization in the electrical and electronic fields. To »is
end and in addition to other activities, IEC publishes International Standards, Technical Specifications, Tech-
nical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC lublca-
tion(s)”). Their preparation is entrusted to technical committees; any IEC National Committee " ntercsted .n the
subject dealt with may participate in this preparatory work. International, governmental and ncr. qove..imental
organizations liaising with the IEC also participate in this preparation. I[EC collaborates closely with ‘he Interna-
tional Organization for Standardization (ISO) in accordance with conditions determined by . greement between
the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as pussible an international
consensus of opinion on the relevant subjects since each technical committee has re res:atation from all inter-
ested IEC National Committees.

IEC Publications have the form of recommendations for international use ana are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to_ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way ii. wl ich they are used or for any misinter-
pretation by any end user.

In order to promote international uniformity, IEC National Comn ‘tteec undertake to apply IEC Publications
transparently to the maximum extent possible in their naticnal" »na ~jional publications. Any divergence be-
tween any IEC Publication and the corresponding national o reg: nal publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. Ind :pendent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification badies.

All users should ensure that they have the lates adi ion of this publication.

No liability shall attach to IEC or its directars, arployees, servants or agents including individual experts and
members of its technical committees and IE”. National Committees for any personal injury, property damage or
other damage of any nature whatsoever, ‘hefaer direct or indirect, or for costs (including legal fees) and ex-
penses arising out of the publicatio”, u e o1, or reliance upon, this IEC Publication or any other IEC Publica-
tions.

Attention is drawn to the Norric'ive i ferences cited in this publication. Use of the referenced publications is
indispensable for the correct 'pylication of this publication.

Attention is drawn to the ~ossibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC sha'":ot L~ held responsible for identifying any or all such patent rights.

The main task of IEC technical committees is to prepare International Standards. In excep-
tional circums’a. ces, a echnical committee may propose the publication of a technical speci-
fication wiien

the cequired support cannot be obtained for the publication of an International Standard,
dasp te repeated efforts, or

L2 suhject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC 62622, which is a technical specification, has been prepared within the joint working
group 2 of IEC technical committee 113 and ISO technical committee 229.
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The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
113/133/DTS 113/143/RVC

Full information on the voting for the approval of this technical specification can be found in
the report on voting indicated in the above table. In ISO, the standard has been approved by
16 member bodies out of 16 having cast a vote.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided that the contents of this publication will remain unchang=d nti
the stability date indicated on the IEC web site under "http://webstore.iec.ch” ir th= dec*a re-
lated to the specific publication. At this date, the publication will be

transformed into an International Standard,
reconfirmed,

withdrawn,

replaced by a revised edition, or

amended.

A Bilingual version of this publication may be issued.at ¢ lai»r'date.

IMPORTANT - The “colour inside” logo on the cover page of this publication indicates
that it contains colours which are considcredto be useful for the correct understanding
of its contents. Users should therefore i+t this publication using a colour printer.



https://www.stdhive.com/standards/bs-pd-iects-626222012-pdf/

PD IEC/TS 62622:2012
-6 - TS 62622 © IEC:2012(E)

INTRODUCTION

Artificial gratings play an important role in the manufacturing processes of small structures at
the nanoscale as well as characterization of nano-objects.

For example, in high volume manufacturing of semiconductor integrated circuits by means of
lithography techniques, grating patterns on the photomask and the silicon wafer are optically
probed and the resulting optical signal is analyzed and used for relative alignment purposes
of mask to wafer in the different lithographic production steps in the wafer-scanner production
tools. In semiconductor manufacturing as well as in other manufacturing processes requiring
high positioning accuracy at the nanoscale, often length or angular encoder systems based on
artificial gratings are used to provide position feedback of moving axes. Another area of «npli-
cation for artificial gratings in nanotechnology is their use as calibration standards fc: hich
resolution microscopes, like scanning probe microscopes, scanning electron microsc oe. or
transmission electron microscopes which are necessary tools for the character’zai’'on «f na-
noscale structures.

The quality of the artificial gratings used for position feedback generzlly influences the
achievable accuracy of alignment systems or positioning systems in mant‘actu, ng tools. This
also holds for the application of artificial gratings as standards for calib.atio . of image magni-
fication of high resolution microscopes, where the quality of the ¢/aling plays an important
role in the achievable calibration uncertainty of the standard ar.1 thus for the attainable
measurement uncertainty of the microscope.

This technical specification concentrates on specifying quauiicy porameters, expressed in terms
of deviations from nominal positions of grating features, <nd provides guidance on the appli-
cation of different categories of measurement and evaluction methods to be used for calibra-
tion and characterization of artificial gratings
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NANOTECHNOLOGIES - DESCRIPTION, MEASUREMENT AND
DIMENSIONAL QUALITY PARAMETERS OF ARTIFICIAL GRATINGS

1 Scope

This technical specification specifies the generic terminology for the global and local quality
parameters of artificial gratings, interpreted in terms of deviations from nominal positions of
grating features, and provides guidance on the categorization of measurement and evalvation
methods for their determination.

This specification is intended to facilitate communication among manufacturers, «1ser> and
calibration laboratories dealing with the characterization of the dimensional qu: ity p=2.ame-
ters of artificial gratings used in nanotechnology.

This specification supports quality assurance in the production and use of aru:i ial gratings in
different areas of application in nanotechnology. Whilst the definitions and (=scr.bed methods
are universal to a large variety of different gratings, the focus is cn r=e-cimiensional (1D) and
two-dimensional (2D) gratings.

2 Normative references

The following documents, in whole or in part, are no.ma.'ve:, referenced in this document and
are indispensable for its application. For dated refere: ces, only the edition cited applies. For
undated references, the latest edition of the re erenced document (including any amend-
ments) applies.

ISO/IEC 17025, General requirements for the corapetence of testing and calibration laborato-
ries

ISO/TS 80004-1:2010, Nanotechncloy~< — Vocabulary — Part 1: Core terms

3 Terms and definitioris
For the purposes of this uacument, the following terms and definitions apply.

3.1 Basic terms

3.11

feature

region vithin a single continuous boundary, and referred to a reference plane, that has a de-
firing nh 'sical property (parameter) that is distinct from the region outside the boundary
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