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INTERNATIONAL ELECTROTECHNICAL COMMISSION

NANOMANUFACTURING -
KEY CONTROL CHARACTERISTICS -

Part 6-4: Graphene — Surface conductance
measurement using resonant cavity

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organizatio atlo comprising
all promote
international co-operation on all questions concerning standardization in th ields. To
this end and in addition to other activities, tandards, \TechpicaNSpécifications
Technical Reports “IEC
Publication(s)”). Their preparation is entrusted to technical committegs ittee interested
in the subject dealt with may participate in this preparatory wo K. al, gowernmental and non-
governmental organizations liaising with the IEC also participa " collaborates closely
with the International Organization for Standardization (IS@ conditions determined by
agreement between the two organizations

2) The formal decisions or agreements of IEC on technlcal m Rearly as possible, an international
consensus of opinion on the relevant subjé ommiftee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommehdations national us€ and are accepted by IEC National
Committees in that sense. While all reasonabte effo ade to ensure that the technical content of IEC
Publications is accurate, IEC cannot be i he way in which they are used or for any
misinterpretation by any end user.

4) In order to promote intern IEC Watjonal Committees undertake to apply IEC Publications
transparently to the maX|m b i i afional and regional publications. Any divergence
between any IEC Publicati : ing_national or regional publication shall be clearly indicated in

the latter.

5) IEC itself does p®Ot provige any 2
assessment ser i

services carried out by

rmity. Independent certification bodies provide conformity
to IEC marks of conformity. IEC is not responsible for any

ire€tors, employees, servants or agents including individual experts and
and IEC National Committees for any personal injury, property damage or

indispensable foxthe coyrect application of this publication.

9) Attention is drawn tovthe possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

The main task of IEC technical committees is to prepare International Standards. In
exceptional circumstances, a technical committee may propose the publication of a Technical
Specification when

e the required support cannot be obtained for the publication of an International Standard,
despite repeated efforts, or

e the subject 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 TS 62607-6-4, which is a Technical Specification, has been prepared by IEC technical
committee 113: Nanotechnology for electrotechnical products and systems.
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The text of this Technical Specification is based on the following documents:

Enquiry draft Report on voting
113/295/DTS 113/324/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.

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

A list of all parts in the IEC 62607 series, published under e general title
Nanomanufacturing — Key control characteristics, can be found on the IECQ website.

the specific document. At this date, the document will be

e transformed into an International Standard,

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

A bilingual version of this publication m e issued q later date.
3 1N

e

IMPORTANT - The ' go WCover page of this publication indicates
that it contain' colours i e wvonsidered to be useful for the correct

understanding ) tsa\Users ould therefore print this document using a
colour printer.
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INTRODUCTION

The microwave resonant cavity test method for surface conductance is non-contact, fast,
sensitive and accurate. It is well suited for standards, research and development (R&D), and
for quality control in the manufacturing of two-dimensional (2D) nano-carbon materials. These
sheet-like or flake-like carbon forms can be assembled into atomically-thin monolayer or
multilayer graphene materials, which can be stacked, folded, crumpled or pillared into a
variety of nano-carbon architectures with the lateral dimension limited to a few tenths of a
nanometre. Many of these materials are new and exhibit extraordinary physical and electrical
properties such as optical transparency, anisotropic heat diffusivity and charge transport that
are of significant interest to science, technology and commercial applications [1, 2]1.

Depending on particular morphologies, density of states and structural p , the surface
conductance of these materials may vary from 1S to about 1074 8 N\Conventional direct
current (DC) surface conductance measurement techniques require\a ax test vehicle
and interconnections for making electrical contacts, which affect and alts asusement,

a critical functional parameter. Moreover, it cap measure electrical
characteristics of other nano-size structures.

O

1 Numbers in square brackets refer to the Bibliography
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