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FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardiz itio, com . rising
all national electrotechnical committees (IEC National Committees). The object of IEC is to prom:. < inu rr.ational
co-operation on all questions concerning standardization in the electrical and electronic fields. To ‘his end and
in addition to other activities, IEC publishes International Standards, Technical Specifications Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC_Puk ication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee intereste< in u.2 subject dealt with
may participate in this preparatory work. International, governmental and non-governmen. ! orgz vizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Im rna‘ional Organization for
Standardization (ISO) in accordance with conditions determined by agreemer." bztw 2en «ne two organizations.

The formal decisions or agreements of IEC on technical matters express, as nea.'v. =5 possible, an international
consensus of opinion on the relevant subjects since each technical ccmmittee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internaticiial us. and are accepted by IEC National
Committees in that sense. While all reasonable efforts are niade ‘o er sure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the . ay in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Natior al Cominittees undertake to apply IEC Publications
transparently to the maximum extent possible in their natioi 2l a «d regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of cor."ormi‘v. Independent certification bodies provide conformity
assessment services and, in some areas, accesa 1) I[EC marks of conformity. IEC is not responsible for any
services carried out by independent certificaticn v odies.

All users should ensure that they have th : Iz est edition of this publication.

No liability shall attach to IEC or its a. ectu.s, employees, servants or agents including individual experts and
members of its technical committees ana '‘EC National Committees for any personal injury, property damage or
other damage of any nature whctsocver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicauon, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the 'ormative references cited in this publication. Use of the referenced publications is
indispensable for the Lu.~ecu application of this publication.

IEC draws attention o tke possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no josition concerning the evidence, validity or applicability of any claimed patent rights in
respect theredrt. . s of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be iequi. 2d to implement this document. However, implementers are cautioned that this may not represent
the latest .>forr. ation, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be 1.>ld responsible for identifying any or all such patent rights.

IET ©27247-45 has been prepared by subcommittee 47F: Microelectromechanical systems, of

L

.2chn cal committee 47: Semiconductor devices. It is an International Standard.

e text of this International Standard is based on the following documents:

Draft Report on voting

47F/497/FDIS 47F/504/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 62047 series, published under the general title Semiconductor
devices — Micro-electromechanical devices, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.
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1 Scope

This part of IEC 62047 specifies the requirements and testing method to measure the 1.7pa-t
resistance of nanostructures which are fabricated by micromachining technology used in zilic»n-
based micro-electromechanical system (MEMS).

This document is applicable to the in-situ impact resistance measurement oi nanostructures
manufactured by microelectronic technology process and other micromachii:ing technology.

In the production of MEMS devices, due to the micro/nano size  thc ron-ideal effect of
fabrication is greatly amplified compared with the macroscale. Sun.e c=fects, line width loss,
and residual stress can occur in the fabricated object, resulting in v2vere fluctuations in the
mechanical strength of MEMS devices. This document specifias in in-situ measurement method
for the impact resistance of nanostructures based on MEMS .= _i.iology to extract the impact
strength of actual manufactured structures. This test/ methud does not need intricated
instruments (such as scanning probe microscopy and nanoi.xdenter) and special test specimens.

Since the in-situ on-chip tester in this document :an be implanted in device fabrication as a
standard detection pattern, this document can pro.id< a bridge, by which the fabrication part
can give some quantitative reference for the design part.

2 Normative references

There are no normative referencas 1 tnis document.

3 Terms and definitioas
For the purposes of Ziic. decument, the following terms and definitions apply.

ISO and IEC _maintair. terminology databases for use in standardization at the following
addresses:

o |EC.Electiopedia: available at https://www.electropedia.org/

¢ . 1T Online browsing platform: available at https://www.iso.org/obp

3.1

lesung structure

nanostructure (for example, cantilever beam or fixed beam) specially made to measure the
properties of materials

3.2

testing device

microstructure that transmits force or displacement to a testing structure and the force or
displacement can be read out at the same time
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