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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PIEZOELECTRIC SENSORS -
Part 1: Generic specifications

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for stapdardization comprising
aII national eIectrotechnicaI committees (IEC National Committees) The object of IBC is to promote

this end and in addltlon to other activities, IEC publishes International Standards, pecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (k 2 as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEX
in the subject dealt with may participate in this preparatory work. Inte

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matter

3) IEC Publications have the form of recommendations fgr
4) In order to promote international uniformit

5) IEC itself does not provide a y attgstation ©

6) All users should@e '
7) No liability shall attac

8) Attention is

9) Attentio Ay ty 1
haN not\de held responsible for identifying any or all such patent rights.
International Standard IEC 63041-1 has been prepared by IEC technical committee TC 49:
Piezoelectric, dielectric and electrostatic devices and associated materials for frequency
control, selection and detection.

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

CDV Report on voting
49/1220/CDV 49/1249/RVC

Full information on the voting for the approval of this International Standard 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 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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PIEZOELECTRIC SENSORS -

Part 1: Generic specifications

1 Scope

This part of IEC 63041 applies to piezoelectric sensors of resonator, delay-line and
non-acoustic types, which are used in physical and engineering sciences, chemistry and
biochemistry, medical and environmental sciences, etc.

The purpose of this document is to specify the terms and definitions
sensors, and to make sure from a technological perspective that u
state-of-art piezoelectric sensors and how to use them correctly.

he piezoelectric
derstand the

2 Normative references

The following documents are referred to in the text in s(i e or all of their
content constitutes requirements of this document. F as; only the edition
cited applies. For undated references, the latest edition of the document (including

IEC 60122-2-1, Quartz g TS ontrol and selection — Part 2: Guide to the
use of quartz crystal uni ¢ control and selection — Section One: Quartz crystal
units for micropr

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

3 Terms and definitions

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 following
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/
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Units, letter symbols and terminology shall, wherever possible, be taken from the following
standards: IEC 60027, IEC 60050-561, IEC 60617, and ISO 80000-1.

NOTE Piezoelectric sensors covered herein are those used for the detection and measurement of physical
quantities, chemical substances or biological molecules.

3.2 Piezoelectric sensors

3.21

piezoelectric sensor element

electronic component which is able to detect physical quantities as a change in its frequency,
phase, delay, electrical charge, resistance, Q-value, bandwidth, etc.

Note 1 to entry: For chemical and biochemical sensor applications, the piezoelectric s¢ ement includes a

sensitive or receptive layer (target recognition material).

3.2.2
resonator type sensor element
piezoelectric sensor component using acoustic resonances

3.2.3

delay line type sensor element
SAW) delay-line of
transversal type

3.24
non-acoustic type sensor element
piezoelectric sensor component using
torque or the like

rge induced by a quasi-static force,

Note 1 to entry: Here, the e "quasi-static piezoelectric". Accordingly, the
(piezoelectric) non-acoustic e a sengor element using the quasi-static piezoelectric effect.

3.2.5
piezoelectric s
sensor elemen

3.2.6
piezoelectri

piezoelectric sensor
generic term that includes a sensor element, cell and module

3.2.8

QCMm

quartz crystal microbalance

one of the families of chemical and biochemical sensors using crystal resonators

Note 1 to entry: A thickness share mode (TSM) sensor is identical with a QCM.
3.3 Types of chemical sensors

3.31

piezoelectric chemical sensor element

piezoelectric sensor component including a sensitive layer (target recognition material), which
is necessary for the practical measurement of simple non-biological molecules in quantity,
and which works and detects chemical substances mainly in the gas phase
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Note 1 to entry: A gas sensor element is one of the chemical sensor elements.

3.3.2

piezoelectric biochemical sensor element

piezoelectric sensor component including a receptive layer (target recognition material), which
is necessary for the practical measurement of complex biological molecules in quantity, and
which works mainly in aqueous media and detects biomolecules therein

3.4 Types of physical sensors

3.4.1
piezoelectric force sensor element
piezoelectric sensor component whose resonance frequency, de or electrical

charge/voltage is used for force measurement

3.4.2

piezoelectric pressure sensor element

piezoelectric sensor component whose resonance
charge/voltage is used for pressure measurement

electrical

3.4.3

piezoelectric torque sensor element
piezoelectric sensor component whose reson@ance
charge/voltage is used for torque measurement

delay or electrical

3.4.4
piezoelectric viscosity sensor elemep
piezoelectric sensor component whos
used for viscosity measure

3.4.5
piezoelectric tempera
piezoelectric se
measurement

3.4.6
piezoelectric
piezoelectri
measureme

4.1 General

Figures 1 to 6 show the conceptual diagrams and defined symbols for sensor elements of bulk
acoustic wave (BAW) resonator, SAW resonator and SAW delay-line types. The symbols are
essentially the same as those given in IEC 60122-1, IEC 61019-1 and IEC 60862-1.

Figure 7 and Figure 8 show the conceptual diagram and defined symbol for sensor elements
of non-acoustic type.

NOTE 1 The diagonal line in Figure 2, Figure 4, Figure 6 and Figure 8 shows an emblem expressing changes in
objects to be measured.

NOTE 2 Letter symbols (see 4.6) showing the types of sensors are put in the circle at the upper right corner in
Figure 2, Figure 4, Figure 6 and Figure 8.
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