IEC 63041-1:2017-12(en)

EC IEC 63041-1

o
®

Edition 1.0 2017-12

NTERNATIONAL

STANDARD

@)
<

N4

Piezoelectric sensors —

Part 1: Generic specifications ,O/k
Y,
y




THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2017 IEC, Geneva, Switzerland

ts reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
r by afhy means, electronic or mechanical, including photocopying and microfilm, without permission in writing from

either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
cop r have an enquiry about obtaining additional rights to this publication, please contact the address below or
your 6’;0 member National Committee for further information.

IEC Central Qffice Tel.: +41 22 919 02 11

3, rue deV : Fax: +41 22 919 03 00

CH-1211 Gey 0 info@iec.ch

Switzerland www.iec.ch

About the IEC O

The International Elegtrotgchnical Commission (IEC) is the leading global organization that prepares and publishes
International Standard electrical, electronic and related technologies.

About IEC publications

The technical content of IE ications is kept under constant review by the IEC. Please make sure that you have the

latest edition, a corrigenda or an‘amendment might have been published.

IEC Catalogue - webstore.iec.ch/ca e Electropedia - www.electropedia.org

The stand-alone application for ﬁlting the entire  The world's leading online dictionary of electronic and
ern

bibliographical information on IEC | atiohal Standards,

Technical Specifications, Technical and other
documents. Available for PC, Mac OS, Afidroid Tablets and
iPad.

IEC publications search - www.iec.ch/searc@
The advanced search enables to find IEC publi€ations, by a

variety of criteria (reference number, text, ical
committee,...). It also gives information on projects, d
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

electrical terms containing 20 000 terms and definitions in
English and French, with equivalent terms in 16 additional
languages. Also known as the International Electrotechnical
Vocabulary (IEV) online.

IEC Glossary - std.iec.ch/glossary

65 000 electrotechnical terminology entries in English and
French extracted from the Terms and Definitions clause of
IEC publications issued since 2002. Some entries have been
collected from earlier publications of IEC TC 37, 77, 86 and
CISPR.

Stay up to date on all new IEC publications. Just Publishe#QCustomer Service Centre - webstore.iec.ch/csc

details all new publications released. Available online an
also once a month by email.

wish to give us your feedback on this publication or

ou
further assistance, please contact the Customer Service

e : csc@iec.ch.

%
%
/
>
Q
%
Z
/-
$


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch

IEC 63041-1

Edition 1.0 2017-12

Piezoelectric sensors —

Part 1: Generic specifications :/‘
),
o

INTERNATIONAL
ELECTROTECHNICAL :

COMMISSION
%)

ICS 31.140 ISBN 978—2-8M—5143-0

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission



-2- IEC 63041-1:2017 © IEC 2017

CONTENTS
FOREW O R DD ... e 5
1 0] 0 1= PP 6
2 @mative (=T LT =] LoT= =N 6
3 r AN AEFiNIIONS oo 6

3.1 \S’?General ................................................................................................................... 6

3.2 ClECINIC SENSOIS . i 7
3.3 Vi Of chemical SENSOIS ... . e 7
3.4 TYPes Of PhYSICaAl SENSOIS .. cuiiiiii e 8
4  Symbols o%pr elements ... 8
4.1 LT T =Y D PP 8
4.2 Symbol fofsgfisor elements of BAW resonator type ........coovviiiiiiiiiniie 9
4.3 Symbol for s r elements of SAW resonator type ..o 9
4.4 Symbol for sensor _glements of SAW delay-line type........cooviiiiiiiiiiii, 10
4.5 Symbol for sensorg€lements of non-acoustic type........................ 10
4.6 Symbols................. 0 PP 10
5 Specifications....................&S} ...................................................................................... 11
5.1 Sensor elements............ @ ................................................................................. 11
5.1.1 GeNEral oo e 11
5.1.2 Sensor elements of re@and delay-line types......coovviiiiiiiiii 11
5.1.3 Sensor elements of NON-a€oOUSEIC tyPe .......oevniiiiiii 12
5.2 Frequency ranges ..........cc.coeeenee. & L ................................................................ 12
5.3 Level of drive or input power-......... & /‘ .............................................................. 12
54 Unwanted response ..........cccoceeeneennnnn. ® ............................................................ 12
5.5 Analysis of measurements ..................... @ ......................................................
5.6 ENCIOSUIe oo
5.7 Performance confirmation .................c........
5.8 Long-term and short-term stabilities
Measurement and detection methods ........................8
7 Delivery conditions ..........cooooiiiiiiiiiiiiieee e
7.1 MarKing .. ..o
7.2 LAV =1 o o 1 T S
7.3 PacKaging .. oo
8 Quality and reliability ........ccooeeiiiii e WM
8.1 REUSEE o
8.2 Validity of release ...
8.3 TeSt PrOCEAUIES . .eieiii e
8.4 SCreening reqUIremMENTS ... e T g e
8.5 Unchecked parameters ........coooiiiiiiiiiii e @ R N
9 Test and measurement procedures
9.1 (CT=T o 1Y = | PP SRS =14
9.1.1 Classification of tests&4
9.1.2 SHIPPING 1EST oo 14
9.1.3 Mechanical and environmental test....... ... 14
9.2 Test and measurement coONditioNS... ... 15
9.2.1 Standard conditions for testing .........cooviiiiiiii 15

9.2.2 EqUIlibrium state .. ..o 15



IEC 63041-1:2017 © IEC 2017 -3-
9.2.3 P OW T SUP DI e 15

9.2.4 Alternative test System ..o 15

Temperature dependence of frequency, phase, insertion loss/gain,

2.5 ViSUAI INSPECTION .oeeie e e e e 16
. Test conditions for shipment ... 16
/gst

motional resistance, and electric charge / voltage............cocooviiiiiiiiiiinenne, 16

9.@ UNWanted rESPONSE ...t e 16
9.3.3 yhunt CAPACIHANCE ..ottt 16
9.3.4 SUlAtION FESISTANCE .. c.iii i 16
Annex A (no iMe) Measurement methods ... 17
A1 LT =) = S 17
A.2 Measug t methods using reflection and transmission characteristics .............. 17
A.3 Measuren@nethods using oscillation Circuits.........c.coooiiiiii i 18
A.4 Measureme thod of non-acoustic type sensor elements and cells.................. 19
A.5 Other measur MELNOAS ..ot 19
Annex B (normative) Dete ?Kmethods .............................................................................. 20
B.1 GNETAN .ottt 20
B.2 Detection methods 0 ...................................................................................... 20
B.2.1 Frequency differenc ASUIEMENT ... 20
B.2.2 Insertion loss/gain n&urement ................................................................... 21
B.2.3 Phase difference meas‘u@ent ...................................................................... 21
B.2.4 Other detection methods../'.‘. ........................................................................ 22

BIblOGrAPNY ... vee v @ ................................................................... 23

Figure 1 — Conceptual diagrams for sensor eIer(@ of BAW resonator type........cccceeeveennnnn. 9
Figure 2 — Symbol for sensor elements of BAW res%r BYPE e, 9
Figure 3 — Conceptual diagram of sensor elements AW resonator type.........ccoveeiiiniinnnen. 9
Figure 4 — Symbol for sensor elements of SAW reson@e ............................................... 9
Figure 5 — Conceptual diagram for sensor elements of A@elay-line type oo 10
Figure 6 — Symbol for sensor elements of SAW delay-line type..........ccoooiiiiiiiiiiiniinen, 10

Figure 7 — Conceptual diagrams for sensor elements of non-ac
Figure 8 — Symbol for sensor elements of non-acoustic type.......~%.

Figure A.1 — Measurement method using reflection characteristics
type sensor elements and Cells........ooiiiiiiiiii i

Figure A.4 — Measurement method using oscillation circuit consisting of BAW
resonator type sensor elements and cells ... NN 18

Figure A.5 — Measurement method using oscillation circuit consisting of SAW

resonator type sensor elements and cells ... ... L&S% 8

Figure A.6 — Measurement method using oscillation circuit consisting of SAW delay-
line type sensor elements and CelIIS ... 19

Figure A.7 — Measurement method using amplifier consisting of non-acoustic type
SENSOr elements and CeIIS.. ... 19

Figure B.1 — Measurement of frequency difference using two oscillation circuits ................... 20



-4 - IEC 63041-1:2017 © IEC 2017

Figure B.2 — Measurement of frequency difference using an oscillation circuit and

freqUENCY SYNTNESIZEN ..o e 21
Figue B.3 — Measurement of insertion loss/gain difference using two oscillation

ciy?n-, .................................................................................................................................. 21
Figé.il — Measurement of phase difference using signal generator and phase

Lo T 1= (0 S 22



IEC 63041-1:2017 © IEC 2017 -5-

C

1)

2)

3)

4)

5)

6)

7)

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

. PIEZOELECTRIC SENSORS -
&
Part 1: Generic specifications

% FOREWORD

The Internatiorgaectrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national el echnical committees (IEC National Committees). The object of IEC is to promote
international co-o ion on all questions concerning standardization in the electrical and electronic fields. To
this end and in addi to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, ily Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their tion is entrusted to technical committees; any IEC National Committee interested
in the subject dealt wi y participate in this preparatory work. International, governmental and non-
governmental organizatio idising with the IEC also participate in this preparation. IEC collaborates closely
with the International Org iop for Standardization (ISO) in accordance with conditions determined by
agreement between the two o 1zations.

*
The formal decisions or agreemen f IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the rel subjects since each technical committee has representation from all
interested IEC National Committee

IEC Publications have the form of re ndations for international use and are accepted by IEC National
Committees in that sense. While all re able efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be h responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity,é‘ ational Committees undertake to apply IEC Publications
transparently to the maximum extent possible eir national and regional publications. Any divergence
between any IEC Publication and the correspond tional or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of confor( dependent certification bodies provide conformity
assessment services and, in some areas, access to |[EC rks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

*

All users should ensure that they have the latest edition of t blication.

No liability shall attach to IEC or its directors, employees, serv or agents including individual experts and
members of its technical committees and IEC National Commi or any personal injury, property damage or
other damage of any nature whatsoever, whether direct or ifAdir, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon,¥this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publicatio
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC BuBhcation may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such tapights.

® of the referenced publications is

International Standard IEC 63041-1 has been prepared by IEC tec | committee TC 49:
Piezoelectric, dielectric and electrostatic devices and associated m for frequency
control, selection and detection.

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

CDV Report on voting

49/1220/CDV 49/1249/RVC

Full information on the voting for the approval of this International Standard can beAnd 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 63041 series, published under the general title Piezoelectric
sensors, can be found on the IEC website.

A bilingual version of this publication may be issued at a later date.
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This part IEC 63041 applies to piezoelectric sensors of resonator, delay-line and
non-acou pes, which are used in physical and engineering sciences, chemistry and
biochemist dical and environmental sciences, etc.

The purpose OO' document is to specify the terms and definitions for the piezoelectric
sensors, and to sure from a technological perspective that users understand the
state-of-art piezoe ric sensors and how to use them correctly.

2 Normative refere

The following documents aA(r‘efefred to in the text in such a way that some or all of their
content constitutes requireme f this document. For dated references, only the edition
cited applies. For undated refer s, the latest edition of the referenced document (including
any amendments) applies.

IEC 60027 (all parts), Letter symbolst/o@used in electrical technology

IEC 60050-561:2014, International Elec,‘%hnical Vocabulary — Part 561: Piezoelectric,

dielectric and electrostatic devices and a iated materials for frequency control, selection
and detection L/‘

IEC 60122-2-1, Quartz crystal units for frequen trol and selection — Part 2: Guide to the
use of quartz crystal units for frequency control a election — Section One: Quartz crystal

units for microprocessor clock supply

IEC 60444-9, Measurement of quartz crystal unit ;‘Q ers — Part 9: Measurement of
spurious resonances of piezoelectric crystal units :

IEC 60617, Graphical symbols for diagrams, available at http://@iec.ch/ie060617
s — Part 1. Sampling
‘©

ISO 80000-1:2009, Quantities and units — Part 1: General O/

ISO 2859-1:1999, Sampling procedures for inspection by attri@
schemes indexed by acceptance quality limit (AQL) for lot-by-lot ins

3 Terms and definitions 6:

3.1 General @
For the purpose of this document, the following terms and definitions apply. !

ISO and IEC maintain terminological databases for use in standardization at the foIQ@;
addresses;

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http;//www.iso,org/obp


http://std.iec.ch/iec60617
http://www.electropedia.org/



