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FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardizat, »n coinprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 1. ternational
co-operation on all questions concerning standardization in the electrical and electronic fiel\'s. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specificativ..=. ‘echnical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publation(s)"). Their
preparation is entrusted to technical committees; any IEC National Committee interec‘ed it the < ubject dealt with
may participate in this preparatory work. International, governmental and non-aov~:2me .t~ organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with “ie In =rnational Organization for
Standardization (ISO) in accordance with conditions determined by agreement bc‘ween the two organizations.

The formal decisions or agreements of IEC on technical matters expre=s, 1s nearly as possible, an international
consensus of opinion on the relevant subjects since each technical <...iltee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for interratio. al '.se and are accepted by IEC National
Committees in that sense. While all reasonable efforts are .nadc to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible fo. the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Nationa. Zommittees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding nationa. or reaional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of ¢oni> mity. Independent certification bodies provide conformity
assessment services and, in some areas ~cccet. to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certif ca’ion bodies.

All users should ensure that they have Ye ici¢st edition of this publication.

No liability shall attach to IEC or its lirectors, employees, servants or agents including individual experts and
members of its technical committeec ~1d IEC National Committees for any personal injury, property damage or
other damage of any nature w!.atsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of ‘he »ub'ication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn f< the Normative references cited in this publication. Use of the referenced publications is
indispensable for the »arre ct application of this publication.

IEC draws att_~tion to .>e possibility that the implementation of this document may involve the use of (a)
patent(s). IE” tak s no position concerning the evidence, validity or applicability of any claimed patent rights in
respect thoreo. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to implement this document. However, implementers are cautioned that this may not represent
the la est information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall n»t be held responsible for identifying any or all such patent rights.

17C ¢?04" -46 has been prepared by subcommittee 47F: Micro electromechanical systems, of
IEC technical committee 47: Semiconductor devices. It is an International Standard.

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

Draft Report on voting

47F/500/FDIS 47F/507/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.
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The language used for the development of this International Standard is English.

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

e reconfirmed,

e withdrawn, or

e revised.
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Part 46: Silicon based MEMS fabrication technology -
Measurement method of tensile strength
of nanoscale thickness membrane

1 Scope

This part of IEC 62047 specifies the requirements and testing method to measure the ‘encile
strength of membrane with nanoscale thickness (length from 100 ym to 5 000 p.2; w'dth from
100 ym to 1 000 ym, thickness from 50 nm to 500 nm) which is fabricated by micromachining
technology used in silicon-based micro-electromechanical system (MEMS).

This document is applicable to in-situ tensile strength measurement of nonoscale thickness
membrane manufactured by microelectronics technology and relctec micromachining
technology.

With the devices scaling, the tensile strength degradanticn, induced by defects and
contaminations, becomes severer. This document specifies « ' mi-situ testing method of the
tensile strength of membrane with nanoscale thicknass ‘based on a MEMS technique. This
document does not need intricate instruments (siich.as zcanning probe microscopy and
nanoindenter) and special test specimens.

Since in-situ on-chip tester in this document and derice are fabricated with the same process
on the same wafer, this document can give some practical reference for the design part.

2 Normative references

There are no normative referencs > this document.

3 Terms and definitio s
For the purposes of thic. document, the following terms and definitions apply.

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

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

e ISC.C nline browsing platform: available at https://www.iso.org/obp

3.

v nsile strength

Rm

maximum force experienced by the testing structure during tensile test divided by the original
cross-sectional area of the testing structure

Note 1 to entry: The quotient is called tensile strength.
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