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Part 5: Piezoelectric sensors

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization con
ational electrotechnical committees (IEC National Committees). The object of IEC is-te/promote intern
peration on all questions concerning standardization in the electrical and electronic-fields. To this ¢
ddition to other activities, IEC publishes International Standards, Technical Specifications, Technical R
licly Available Specifications (PAS) and Guides (hereafter referred to as."I[EC Publication(s)")
baration is entrusted to technical committees; any IEC National Committee ifnterésted in the subject de|
participate in this preparatory work. International, governmental and non=governmental organizations

hdardization (ISO) in accordance with conditions determined by agreemeént between the two organiza

con

interested IEC National Committees.

IEQ Publications have the form of recommendations for int€tnational use and are accepted by IEC N
Committees in that sense. While all reasonable efforts, are."made to ensure that the technical content
Pullications is accurate, IEC cannot be held responsible for the way in which they are used or

mis|
In

tran
anyj

IEQ

asspssment services and, in some areas; access to IEC marks of conformity. IEC is not responsible

ser
Al

No
me
oth
exp|
Pul

Attdg

indispensable forthe correct application of this publication.

IEG
pat
res

formal decisions or agreements of IEC on technical matters expréss, as nearly as possible, an interr
ensus of opinion on the relevant subjects since each technmical committee has representation fi

nterpretation by any end user.

rder to promote international uniformity, |IEC “National Committees undertake to apply IEC Publi
sparently to the maximum extent possible in-their national and regional publications. Any divergence b
IEC Publication and the corresponding natiohal or regional publication shall be clearly indicated in th

itself does not provide any attestation of conformity. Independent certification bodies provide cor]

ices carried out by independent certification bodies.
isers should ensure that they have the latest edition of this publication.

liability shall attach to IEC or its directors, employees, servants or agents including individual expe|
nbers of its technical eammittees and IEC National Committees for any personal injury, property dan
er damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fegq
enses arising out” of “the publication, use of, or reliance upon, this IEC Publication or any oth
lications.

ntion is drawh_to the Normative references cited in this publication. Use of the referenced publica

draws\attention to the possibility that the implementation of this document may involve the usq
ent(s). JEC takes no position concerning the evidence, validity or applicability of any claimed patent r|
ect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s

prising
ational
nd and
eports,

Their
alt with
liaising

the IEC also participate in this preparation. IEC collaborates closely/with’'the International Organizaftion for

ions.

ational
fom all

ational
of IEC
or any

cations
etween
b latter.

formity
for any
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er IEC
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, which
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b radta i } 4 4o o PR | H 1 4 41 | N 4
veTetguiret—Tomprement— S aotum et T rowever mprementerSarccattonet—mar S may ot

the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC

sha

Il not be held responsible for identifying any or all such patent rights.

IEC TS 61944-5 has been prepared by IEC technical committee 49: Piezoelectric, dielectric and
electrostatic devices and associated materials for frequency control, selection and detection. It
is a Technical Specification.

This second edition cancels and replaces the first edition published in 2019. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) New terms and definitions have been added from IEC 63041-1:2021 and IEC 63041-3:2020.
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The text of this Technical Specification is based on the following documents:

Draft Report on voting

49/1421/DTS 49/1439/RVDTS

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 Technical Specification is English.
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stabil“ty date indicated on the IEC website under webstore.ie€«ch in the data related
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ocument was drafted In accordance with ISO/IEC Directives, Part 2, and develo
jance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement{ava
w.iec.ch/members_experts/refdocs. The main document types developed~by |E
bed in greater detail at www.iec.ch/publications.

of all parts in the IEC 61994 series, published under the generaltitle Piezoel
tric and electrostatic devices and associated materials for frequency control, sel
btection — Glossary, can be found on the IEC website.

bmmittee has decided that the contents of this document will)remain unchanged un
ic document. At this date, the document will be

confirmed,
hdrawn, or

ised.
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PIEZOELECTRIC, DIELECTRIC AND ELECTROSTATIC DEVICES
AND ASSOCIATED MATERIALS FOR FREQUENCY CONTROL,
SELECTION AND DETECTION -

GLOSSARY -

Part 5: Piezoelectric sensors

Cope

This gart of IEC 61994 gives the terms and definitions for sensors representing the|state
art, which are intended for manufacturing piezoelectric elements, cells, modules an
systeqns.

2 Normative references

There

3 T
For th

ISO a
addre

3.1
delay

are no normative references in this document.

erms and definitions
e purposes of this document, the following terms and definitions apply.

hd IEC maintain terminology databases’for use in standardization at the foll
5ses:

C Electropedia: available at https://www.electropedia.org/

D Online browsing platform: available at https://www.iso.org/obp

line type sensor element

piezoglectric sensor compohent using a delay line of SAW transversal filter type

[SOU
typell

3.2
differ

RCE: IEC 63041-1:2021, 3.1.3, modified — "surface acoustic wave (SAW) transvers3
pf the definition has been replaced by "SAW transversal filter type".]

of the
d the

owing

| filter

pntial sensor

piezoglectric sensor element that can detect physical quantities from a differential cha

reson

ge in

ance frequencies or dplnye of two independent and same micrao-acoustic structures

assembled on the same or different piezoelectric plates

Note 1

to entry: The differential sensor is a general term for sensors of the above type.

[SOURCE: IEC 63041-3:2020, 3.1.6, modified — "piezoelectric sensor which is able to" of the
definition has been replaced by "piezoelectric sensor element that can". "from a change in
resonance frequencies" has been replaced by "from a differential change in resonance
frequencies".]
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3.3

dual mode sensor

piezoelectric sensor element that can detect physical quantities from a change in resonance
frequencies of two independent modes on a single piezoelectric plate

Note 1 to entry: In order to achieve improved precision and/or to eliminate undesirable influence factors, sensor
solutions are employed that utilize two or more modes. By evaluation of combinations of those modes' sensitivities
to various ambient conditions, improved detection sensitivity can be achieved, whereas undesirable sensitivities can
be reduced or eliminated.

Note 2 to entry: The dual mode sensor is a general term for sensors of the above type

[SOURCE: IEC 63041-3:2020. 3.1.5. modified — "piezoelectric sensor which is able to" of
definifion has been replaced by "piezoelectric sensor element that can". Note 1 to entfy has
been rewritten. Note 2 to entry has been added.]

3.4
dual mode sensor module
dual mode sensor element or cell equipped with circuit units for temperaturfeycompensatign and
electrpnic accessories for interfacing to external data acquisitions

[SOURCE: IEC 63041-1:2021, 3.4.2, modified — The note to entry.has been removed.]

3.5
dual mode sensor system
systemn that consists of dual mode sensor modules, elecetfonic devices, PCs, memory, wired or
wirelelss devices, software, etc.

Note 1o entry: The dual mode quartz crystal sensor system_is used in oil-well exploration and gas-well exploration
systemp.

[SOURCE: IEC 63041-1:2021, 3.5.2, modified — Since the dual mode sensor is not necegsarily
limited to quartz crystal-based sensors, the definition was rewritten as above.]

3.6
multiimeasurand sensor
piezoglectric sensor element(that can detect two or more different physical quantities frpm an
analysis of different sensor responses

Note 1 [to entry: The multi-measurand sensor is a general term for sensors of the above type,

[SOURCE: IEC 63041-3:2020, 3.1.7, modified — The words "piezoelectric sensor which i
to" of|the definition have been replaced by "piezoelectric sensor element that can". Not
entry has been-added.]

(ORI
(¢}

3.7
piezoelectric acceleration sensor element

piezoelectric sensor component whose resonance frequency or delay is used to measure the
change in velocity of an object with time

[SOURCE: IEC 63041-3:2020, 3.1.1]
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electric biochemical sensor element

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

Note 1 to entry: The receptive layer is usually formed as a thin film of a target recognition material on the surface
of the piezoelectric sensor element and is often called a target recognition material.

[SOURCE: IEC 63041-1:2021, 3.2.2, modified — In the definition, "(target recognition material)"
has been deleted. Note 1 to entry has been added.]

3.9

piezos
meas
chem

Note 1
of the

Note 2

[SOU
has b
has b

3.10

piezo
piezo
meas

EXAMH

[SOU

3.1

piezoplectric force sensor element

piezos
voltag

EXAMH

[SOU
defini
added

piezoLIectric chemical sensor element
blectric sensor component including a sensitive layer, which is necessary for'the practical

irement of simple non-biological molecules in quantity, and which works,and d
cal substances mainly in the gas phase

to entry: The sensitive layer is usually formed as a thin film of a target recognition material on the
iezoelectric sensor element and is often called a target recognition material.

to entry: A gas sensor element is one of the chemical sensor elements.

RCE: IEC 63041-1:2021, 3.2.1, modified — In the definitiony"(target recognition mat
ben deleted. Note 1 to entry has been moved to Note~2 to entry. A new Note 1 to
ben added.]

lectric film-thickness sensor element
lectric sensor component whose resanance frequency is used for film-thic
irement

LE Film-thickness control in vacuum deposition and sputter deposition

RCE: IEC 63041-1:2021, 3.3.6\vmodified — The example has been added.]

blectric sensor component whose resonance frequency, delay, electrical charg
e is used for force/measurement

LE Inertial/measurement system

RCE: I[EC€C63041-1:2021, 3.3.1, modified — "delay or electrical charge/voltage"
ion has been replaced by "delay, electrical charge, or voltage". The example has

1

btects

surface

erial)"
entry

kness

e, or

Df the
been

3.12

piezoelectric humidity sensor element
piezoelectric sensor component whose resonance frequency or delay is used for dew point and
moisture detection

[SOURCE: IEC 63041-3:2020, 3.1.2]
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3.13

piezoelectric pressure sensor element

piezoelectric sensor component whose resonance frequency, delay, electrical charge, or
voltage is used for pressure measurement

EXAMPLE Oil pressure measuring device and flow meter.

[SOURCE: IEC 63041-1:2021, 3.3.2, modified — "delay or electrical charge/voltage" of the
definition has been replaced by "delay, electrical charge, or voltage". The example has been
added.]

3.14
piezolelectric sensor
generpl term for a piezoelectric sensor element, piezoelectric sensor cell, piezoelectriec densor
module, and piezoelectric sensor system

[SOURCE: IEC 63041-1:2021, 3.1.8, modified — In the definition, "a sensor element| cell,
module and system" has been replaced by "piezoelectric sensor element, piezoelectri¢ cell,
piezoglectric module, and piezoelectric system".]

3.15
piezoplectric sensor cell
piezoglectric sensor element equipped with necessary “mechanical accessories] and
attachments to correctly detect the parameters to be measured

[SOURCE: IEC 63041-1:2021, 3.1.5, modified — In_the definition, "sensor" has been replaced
by "piezoelectric sensor".]

3.16
piezoplectric sensor element
electrpnic component that can piezoelectrically 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 bioehemical sensor applications, the piezoelectric sensor element includes a
sensitiye or receptive layer (target recognition material).

[SOURCE: IEC 63041-1:2024, 3.1.1, modified — In the definition, "which is able to" has| been
replaged by "that can piezoelectrically detect".]

3.17
piezoplectric sehsor module
piezoglectric, sensor element or cell equipped with electronic accessories for interfacjng to
external data acquisitions

[SOU CE:- IEC 683044142021 2 1 6 _maodified In tha dafinitian "
ot TE o Oouat o oaHHEea HH—He—GeHHHOH

LECY —A~ 7 —u aramn ~

replaced by "piezoelectric sensor element".]

cancor alamant" hadl been
SeHsSot—ereherhit—ra

3.18

piezoelectric sensor system

organized system including detection and amplification of raw data, communication with other
equipment, and processing and analysis of observation data

[SOURCE: IEC 63041-1:2021, 3.1.7, modified — In the definition "amplification of detected
value" has been replaced by "amplification of raw data" and "analysis of detected value" has
been replaced by "analysis of observation data".]
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3.19

piezoelectric temperature sensor element

piezoelectric sensor component whose resonance frequency or delay is used for temperature
measurement

[SOURCE: IEC 63041-1:2021, 3.3.5]

3.20

piezoelectric tilt angle sensor element

piezoelectric sensor component whose resonance frequency or delay is used to measure tilt
angles, elevation, or depression of an object with respect to gravity's detection

EXAMHRLE Gyro sensor

[SOURCE: IEC 63041-3:2020, 3.1.3, modified — The example has been added.]

3.21
piezoplectric torque sensor element
piezoglectric sensor component whose resonance frequency, delay. or’ electrical charge, or
voltage is used for torque measurement

[SOURCE: IEC 63041-1:2021, 3.3.3., modified — In the \définition, "delay or eleftrical
chargg/voltage" has been replaced by "delay, electrical charge, or voltage".]

3.22
piezoplectric vibration sensor element
piezoglectric sensor component whose resonance. frequency or delay is used for measurgment
of vibgation

EXAMHRLE Volcano infrasound monitoring system

[SOURCE: IEC 63041-3:2020, 3.1.4, madified — The example has been added.]

3.23
piezoplectric viscosity sensor'element
piezoglectric sensor component whose resonance frequency, delay, insertion loss, or dain is
used for viscosity measurement

EXAMHLE Hydrogen leak-detector for fuel-cell

[SOURCE: IEC%©3041-1:2021, 3.3.4, modified — In the definition, "delay, or insertion lossg/gain”
has bgen replaced by "delay, insertion loss, or gain". The example has been added.]

3.24
quartzcrystatmicrobatance
QCM

piezoelectric sensor element for detecting small mass change using quartz crystal resonators

Note 1 to entry: A thickness shear mode (TSM) sensor is identical with a QCM.

[SOURCE: IEC 63041-1:2021, 3.1.9, modified — "one of the families of chemical and
biochemical sensors using crystal resonators" of the definition has been replaced by
"piezoelectric sensor element for detecting small mass change using quartz crystal resonators”
to make it easier to understand if the principle of the sensor is specified.]
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-static piezoelectric sensor element

piezoelectric sensor component using the electrical charge induced by a quasi-static force,
torque, or the like

[SOURCE: IEC 63041-1:2021, 3.1.4, modified — The term "non-acoustic type sensor element"
has been replaced by "quasi-static piezoelectric sensor element" has been replaced as the first

prefer

3.26
reson

red term. The note to entry has been removed.]

ator type sensor element

piezogfectric sensor component using acoustic resonances ... |

[SOU

3.27

RCE: IEC 63041-1:2021, 3.1.2]

wirelgss and passive SAW sensor module

SAW
electr

Note 1

[SOU
been
and "
"wirel
been

3.28

wirel
syste
receiyf

sensor element or cell equipped with an antenna for wireless connection, and powe
bmagnetic wave

to entry: Here, SAW resonators and delay lines are used for the wireless)SAW sensor element or c§g

RCE: IEC 63041-1:2021, 3.4.1, modified — The term "wireless SAW sensor modul
changed to "wireless and passive SAW sensor module™ In addition, "piezoelectric s
virelessly connecting with interrogation unit" havé\been replaced by "SAW sensor,
bss connection, and powered by electromagnetic wave", respectively. Note 1 to ent
modified. ]

ss and passive SAW sensor system

er for getting observation data

ed by

" has
nsor"
', and
'y has

that consists of wireless and passive SAW sensor modules, and an RF transmitt¢r and
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