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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PIEZOELECTRIC AND DIELECTRIC DEVICES
FOR FREQUENCY CONTROL AND SELECTION -
GLOSSARY -

Part 1: Piezoelectric and dielectric resonators
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FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization’ com
ational electrotechnical committees (IEC National Committees). The object of IEC is to promof€ interr
bperation on all questions concerning standardization in the electrical and electronic fields,, To this end
ition to other activities, IEC publishes International Standards, Technical Specifications/Technical R

baration is entrusted to technical committees; any IEC National Committee interested in the subject de
participate in this preparatory work. International, governmental and non-governmental organizations

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

formal decisions or agreements of IEC on technical matters express,as.nearly as possible, an interr
sensus of opinion on the relevant subjects since each technical ‘cémmittee has representation f|
rested IEC National Committees.

Publications have the form of recommendations for international use and are accepted by IEC N

hmittees in that sense. While all reasonable efforts are made*to ensure that the technical content
lications is accurate, IEC cannot be held responsible{forvthe way in which they are used or
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 bj
IEC Publication and the corresponding national er'regional publication shall be clearly indicated in th

provides no marking procedure to indicate itst@approval and cannot be rendered responsible for any equ
ared to be in conformity with an IEC Publieation.

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 expé€
nbers of its technical committees and IEC National Committees for any personal injury, property dan
br damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and ex

ntion is drawn to the Narmative references cited in this publication. Use of the referenced publica
spensable for the cofrect application of this publication.

ntion is drawn to the/possibility that some of the elements of this IEC Publication may be the subject o
ts. IEC shall notibe held responsible for identifying any or all such patent rights.

ain task-@fJEC technical committees is to prepare International Standards. In excef
nstancés;“a technical committee may propose the publication of a technical specifi

licly Available Specifications (PAS) and Guides (hereafter referred to as “IEC)Publication(s)”)}

prising
ational
and in
eports,
Their
alt with
liaising

the IEC also participate in this preparation. IEC collaborates closely with the“International Organizagion for

ions.

ational
rom all

ational
of IEC
or any

cations
etween
b latter.

ipment

rts and
age or
penses

ions is

patent

tional
cation

ndard,

— the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

IEC 61994-1, which is a technical specification, has been prepared by IEC technical committee

49: Pi

ezoelectric and dielectric devices for frequency control and selection.

This second edition of IEC 61994-1 cancels and replaces the first edition published in 2003.
This edition constitutes a technical revision.

The main changes with respect to the previous edition are listed below:

— definitions updated;

— terminology given in orderly sequence;
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— drawings inserted for easier understanding.

The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
49/761/DTS 49/766/RVC

Full information on the voting for the approval of this technical specification can be found in the

report

on voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

|EC 641994 consists—of-the—folowing—parts—underthe—generaltitle—Piezoelectric—and—die
1 T RSt —Re8—+o+HeWHRgG—PaHS—HRa8F—hRe8—gehRelra+—tHHe——8<£ f tH

ectric

devicé

— Ps
— Ps
The c

maint
relate
« trg
* re
« Wi
* re

 anmended.

A bilin

s for frequency control and selection — Glossary:

rt 1: Piezoelectric and dielectric resonators

rt 2: Piezoelectric and dielectric filters

rt 3: Piezoelectric oscillators

rt 4-1: Piezoelectric materials — Synthetic quartz crystal

rt 4-2: Piezoelectric and dielectric materials — Piezoelectric_ ceramics
rt 4-3: Materials for dielectric devices'

rt 4-4: Materials — Materials for Surface Acoustic Wave(SAW) devices

bmmittee has decided that the contents of this publication will remain unchanged un
bnance result date indicated on the IEC web site.under "http://webstore.iec.ch” in th
H to the specific publication. At this date, the publication will be

nsformed into an international standard;
confirmed;

hdrawn;

blaced by a revised edition, or

gual version of this publication may be issued at a later date.

til the
b data

1 To be published.
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PIEZOELECTRIC AND DIELECTRIC DEVICES
FOR FREQUENCY CONTROL AND SELECTION -
GLOSSARY -

Part 1: Piezoelectric and dielectric resonators

1 Scope

This {echnical specification gives the terms and definitions for piezoelectric and die
resonptors representing the present state-of-the-art, which are intended for use in the'stan
and dpcuments of IEC technical committee 49.

2 N

The fq
dated
refere

IEC 6
Piezo
Amen

IEC 6

IEC 6
select
condi

IEC 6
IEC 6
3 T

3.1

adjusftment tolerance
aximum permissible deviation of the working frequency of a piezoelectric resonatof from

the m
the nd

[IEV §
3.2

rmative references

llowing referenced documents are indispensable for the application,of this documer
references, only the edition cited applies. For undated references, the latest edition
nced document (including any amendments) applies.

D050(561):1991, International Electrotechnical Vocabulary (IEV) — Chapter
blectric devices for frequency control and selection
dment 1 (1995)

D122-1:2002, Quarts crystal units of assessed quality — Part-1: Generic specificatid
D642:1979, Piezoelectric ceramic resonatorsand resonator units for frequency contrn
ions

1019-1:2004, Surface acoustic wave (SAW) resonators — Part 1: Generic specifica
1338-1:2004, Waveguide typedielectric resonators — Part 1: Generic specification

erms and definitions

minal frequehcy at the reference temperature under specified conditions

61-02-16"modified]

ageinjg.tolerance
the ma;mﬁ_ﬁﬂ‘rk—#t—l_l—ﬁxmum permissible deviation of the Working ITequency of a pieZoelectric resonator i1t

initial

frequency which is observed with the passage of time under specified conditions

[IEV 561-02-17 modified]

3.3
agein

g — long-term parameter variation

ectric
dards

t. For
of the

561:

n

ol and
ion — Chapter |: Standard values and (conditions — Chapter Il: Measuring ang test

ion

om its

relationship which exists between any parameter (for example resonance frequency) and time

[IEC 61019-1, 4.2.9]

3.4
apodi

sation (spurious suppression for SAW devices)

weighting method produced by the change in finger overlap over the length of the IDT to
suppress the transverse spurious modes
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[IEV 561-06-18 modified]

3.5

anti-resonance frequency

fa

the higher of two frequencies of a piezoelectric resonator vibrating alone, under specified
conditions, at which the electrical impedance of the resonator is resistive

[IEV 561-02-10]

3.6
bus bar
commpon electrode region of an IDT which connects individual fingers together andq also
conngcts the IDT to an external circuit (see Figure 5)
[IEV 461-06-15 modified]
3.7
capagitance ratio

("1
r=JL

€,
wherg C, and C, represent the shunt capacitance and the mational capacitance respegtively
in the|equivalent circuit (see Figure 2)
the cgpacitance ratio indicates one of the merits of the‘resonator
[IEC §1019-1, 4.2.10.9 modified]
3.8
centre frequency of a two-port SAW resonator
e
arithmetic mean of two frequencies at Which the attenuation relative to the minimum insertion
attenyation reaches a specified valte
[IEC §1019-1, 4.2.11.9]
3.9
clamped capacitance/(of a piezoelectric resonator)
the cphpacitance of(a, piezoelectric resonator measured at a frequency well aboveé any
pronounced resonance
NOTE | In practicey, the value of the capacitance is often indirectly determined, because a direct measurement is
affected by the_presence of factors such as lead inductance.
[IEV 461-02-35]
3.10

coaxial dielectric resonator
dielectric resonator characterized by a TEM mode field distribution with a coaxial waveguide
structure of finite length

[IEC 61338-1, 2.2.19]
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nar resonator

coplanar-line waveguide of finite length

[IEC 61338-1, 2.2.4]

3.12
coupl
k.

ing coefficient of SAW materials

S
the SAW electromechanical coupling coefficient is defined as follows:

The structure is a

where
the of

[IEC 4
3.13

Av
»

ki =2

en-circuit condition

0862-2, 3.1.8; IEC 61019-1, 4.1.12]

crystal element

piezo

blectric substrate cut to a given geometric shape, size and ‘orientation with respect

crystdllographic axes of the crystal

[IEC 4
3.14

0122-1, 2.2.1]

crystal resonator

the m
the el

[IEC §
3.15

bunted crystal element that vibrates when an“alternating electric field is applied be
bctrodes

0122-1, 2.2.3 modified]

crystal unit

a crys
[IEC
3.16

tal resonator mounted inaf,enclosure

0122-1, 2.2.7]

d.c. breakdown voltage

the lo
[IEC 6
3.17

vest d.c. voltage which causes the destruction of the resonator

1019-1/4.2.8]

dieled

tric’material

Avlv is the relative velocity change produced by short-circuiting the surface potentidl from

to the

tween

mater

ial which predominantly exhibits dielectric properties

[IEC 61338-1, 2.2.1]

3.18

dielectric resonator
resonator using dielectrics with a high dielectric constant (& ,)and the structure of which is a

dielec

tric waveguide of finite length as shown in Figure 1

[IEC 61338-1, 2.2.10]
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Biarharmbe
Dferecric

resonator

\ Shielding

conductor

Support

IEC 1697/07
Figure 1 — Configuration of a dielectric resonator(TEy,5 mode type)

3.19
dielegtric support
elemgnt supporting a dielectric resonator. The support is generally used for TE, 5 |mode
resonptors and has a low dielectric constant (see Figure 1)

[IEC §1338-1, 2.2.11]

3.20
drive|level dependency
DLD
the pgrmissible deviation of resonance frequency due to variation of the level of drive. The|effect
of chgnges in drive level conditighs upon the resonance resistance of the crystal unit

[IEC 60122-1, 2.2.37 modified]

3.21
electjode (of piezoeélectric resonator)
an eldctrically conductive plate in proximity to or film in contact with a face of a crystal or cgramic
elemgnt by means-of which a polarizing or driving field is applied to the element

[IEC 60122-1,"2.2.2 modified]

3.22
electromechanical coupling factor (of piezoelectric resonator)

a certain combination of elastic, dielectric and piezoelectric constants which appears naturally in
the expression of impedance of a resonator. A different factor arises in each particular family of
mode of vibration. The factor is closely related to the relative frequency spacing and is a
convenient measure of piezoelectric transduction.

Alternatively, the coupling factor may be interpreted as the square root of the ratio of the
electrical or mechanical work which can be accomplished to the total energy stored from a
mechanical or electrical power source for a particular set of boundary conditions

[IEC 60642, 3.2.14 modified]

3.23

enclosure

an enclosure of specific outline dimensions and material with a defined method of sealing
protecting the resonator and providing means of electrical connections to the circuit
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[IEV 561-01-12 modified, IEC 60122-1, 2.2.5 modified, IEC 60642, 3.1.5 modified]

3.24

equivalent circuit (of piezoelectric resonators)

the electrical circuit which has the same characteristics as a piezoelectric resonator in the
immediate neighbourhood of resonance

NOTE For example, one port piezoelectric resonator consists of series element L, C4, Ry in parallel with Cy, as
shown in Figure 2 where L4, C4, Ry represent the motional inductance, capacitance and resistance respectively and Cy
the shunt capacitance. The circuit of Figure 2 has the same impedance as a piezoelectric resonator in the
neighbourhood of resonance.

[IEV 561-02-07 modified]

Ly C1 R
~ A | —
“ L
o—e *—O0
Co
IL
1l
IEC 1698/07
Key
L4 motional inductance €y shunt capacitance (static capacitance)
C1 motional capacitance Z = Re + jXe impedance of the circuit

R1 motional resistance

Figure 2 — Equivalent circuit-of a piezoelectric vibrator (one-port resonator)

3.25
exterpal quality factor
Q,
quality factor due to the energy loss in the external circuit, excluding the energy dissipated|in the
resonptor

[IEC §1338-1{2.2.27]

3.26
figurg of'merit

M=Q/r

where

Q is the quality factor,
r is the capacitance ratio.
the value indicates the activity of the resonator

[IEC 60122-1, IEC 61019-1, 4.2.10.10 modified]
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3.27
fractional load resonance frequency offset
D. = fL _fr ~ Cl
L - —_—
e 2(C, +C))
where
f. is the resonance frequency;

f_  is the load resonance frequency;
C, is the motional capacitance;

Co |s the shunt capacitance;
C. s the load capacitance.

the vglue indicates the active frequency region ratio to the resonance frequency
[IEC §0122-1, 2.2.28 modified]

3.28
fractipnal pulling range
a statement of the available change in resonance frequency over a‘particular change gof load
capaditance, divided by the resonance frequency of the device/alene

[IEC §0122-1, modified]

3.29
free gapacitance (of a piezoelectric resonator)
the capacitance of a piezoelectric resonator measiired at a frequency well below the lowest
resonpnce frequency

NOTE | Stray capacitance between resonator terminals‘is included in free capacitance.

[IEV §61-02-34 modified]

3.30
frequency of minimum impedance (maximum admittance )
fm
frequency at which the resonator exhibits a minimum impedance (maximum admittance)|in the

immediate neighbourhoodvof‘'resonance as shown in Figure 3

NOTE | The equivalent circuit‘of the resonator is shown in Figure 2.

[IEC §1019-1, 4.2.10:3.1, IEC 60122-1, modified]
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Impedance

-

Frequency f

3.31
frequ
fn
freque
imme

[IEC 4
3.32

frequency pulling range

a stat
capadg

[IEC 4
3.33

frequEncy tolerance

the m
value

[IEC §
3.34

frequpncy range

range

fn fs f fo fo f

IEC 1699/07

Figure 3 — Frequency characteristics of the impedance near resonance

ency of maximum impedance (minimum admittance )

ncy at which the resonator exhibits a maximum impedance (minimum admittance)
liate neighbourhood of resonance as shown in Figure 3

0122-1, modified]

ement of the available change in resenance frequency over a particular change o
itance

0122-1, 2.2.29 modified]

ximum permissibletdeviation of a specified characteristic frequency from the spe
due to a specific/Cause, or a combination of causes

0122-1, 2.2.839-modified, IEC 60642, 3.3.2]

where any frequency can be assigned as nominal frequency of a resonator (unit)

in the

f load

cified

[IEC 60642, 373-3]

3.35

fundamental crystal unit
a crystal resonator designed to operate at the lowest order of a given mode

[IEC 60122-1, 2.2.10]

3.36

fundamental mode
the lowest mode in a given family of vibration

[IEC 60642, 3.1.7]


https://iecnorm.com/api/?name=325ab99e4984ef570edb3fb30e30be50

-12 - TS 61994-1 © IEC:2007(E)

3.37

half wavelength resonator

resonator characterised by any guided mode field distribution with standing wave of a half
wavelength of TEM mode

[IEC 61338-1, 2.2.21]

3.38

hybrid mode dielectric resonator

dielectric resonator characterised by a hybrid mode field distribution. Hybrid mode is the mode
which has axial components both of the electric and magnetic fields

[IEC §1338-1,2.2-16]

3.39
input|capacitance (two-port SAW resonator)
Cin
capaditance which shunts the input port of the resonator equivalent circuit ag'shown in Figure 4

[IEC §1019-1, 4.2.11.2]

L C R1 1:¢
Cin T Cout
o—@
IEC 1700/07
Key

L4 motional inductance Cin input capacitance
C1 motional capacitance Cout output capacitance
R1 motional resistance 1) turns ratio

Figure 4 — Equivalent circuit for a two-port SAW resonator

3.40
inserfion attenuation (of a two-port SAW resonator)
logarithmic ratio of the power delivered to the load impedance before and after insertion [of the
resonptor

[[EC 61019-1. 4.2.11.7]

3.41

interdigital transducer

IDT

the SAW transducer. It is made of a comb-like conductive structure that is deposited on the
piezoelectric substrate and consists of interleaved metal electrodes (fingers) whose function is
to transform electrical energy into acoustic energy or vice versa by means of the piezoelectric
effect. The typical configuration of an IDT is shown in Figure 5

[IEV 561-06-09 modified]
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Aol4 A0/8
/ Bus bar \

A Finger
(electrode)

Aperture / \

Y

Aperture

H Ao/8

H Ao/4

3.42
level
meas
dissip

NOTE
[IEC 4

3.43
load ¢
CL

L] T T

a) IDT with single electrode b) IDT with double electrode

IEC" 1701/07

Figure 5 — Configuration of an interdigital transducer (IDT)

pf drive
ire of the operating conditions imposed upon the resonator exptessed in terms of
ated

In special cases, the level of drive may be specified in terms of resonator current or voltage.

1019-1, 4.2.7]

tapacitance

the efffective external capacitance associated with the resonator, which determines th¢

reson
[IEC 4

3.44
load 1
R
the ed
the lo

[IEV §

3.45
load 1
fi
one o

ance frequency f|

0122-1, 2.2.22 modified]

esonance resistance

uivalent resistance of‘a piezoelectric resonator in series with a stated load capacita
nd resonance frequency f|

61-02-30]

esonance frequency

f the . two frequencies of a piezoelectric resonator in association with a series or p

power

e load

nce at

arallel

load

tabacitance ndar cocnacifind ocaonditinnc at which tha alactrical tmnadaneca g
= =4 = < oHeTrtroST—atr—wWHeH e

.............. pedanree—of the

combi

Ll
\=a-apa-epa~a— oo P TT

nation is resistive

NOTE This frequency is the lower of the two frequencies when the load capacitance is in series and the higher when
it is in parallel.

[IEV 561-02-12, IEC 60122-1, 2.2.23 modified]

3.46

load resonance frequency offset
Afv= /- 1,

where

f

;
fi is

is

the resonance frequency
the load resonance frequency
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the value indicates the active frequency region

[IEC 60122-1, 2.2.27 modified]

3.47
loade
QL

d quality factor

actual quality factor for an entire circuit, including all energy losses both in the resonator and in
the external circuit

[IEC 61338-1, 2.2.28 modified]

3.48
mass
pertur

[IEC 4

3.49

metal
periog
electr

[IEC 4

3.50
micrg
dieleg
micro

[IEC 4

3.51
mode
the p

frequency of oscillation and the existing boundary conditions

NOTE
1) for
2) for

loading (of a SAW device)
bation in the SAW propagation caused by the mass of an overlay on the substrate’s

1019-1, 4.1.19]

strip array
ic discontinuity realised by electrically short- or open-circuit. metal strips pro
cal and mass-loaded perturbations (see Figures 6 and 7)

1019-1, 4.1.14]

stripline resonator
tric resonator characterised by a TEM mode ‘field distribution. The structure
5tripline waveguide of finite length

1338-1, 2.2.23]

of vibration
bttern of motion in a vibrating_body resulting from stresses applied to the bod

The most commonly used modes-of vibration are:
crystal resonators

flexural

twist

extensional

face shear

thickness.shear

ceramig'resonators

radial (expander)

irface

viding

v, the

thickness shear

[IEV 561-02-01 modified]

3.52

motional capacitance

Cy

the capacitance of the motional or series arm of the equivalent circuit (see Figure 2)

[IEV 561-02-31]

3.53

motional inductance

L,

the inductance of the motional or series arm of the equivalent circuit (see Figure 2)
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[IEV 561-02-32]

3.54

motional resistance

R4

the resistance of the motional or series arm of the equivalent circuit (see Figure 2)

[IEV 561-02-26]

3.55

motional (series) resonance frequency

f,

S
the re
(see H

wherg
[IEV 5
3.56

onance rrequency or the Mmotiorndl Or series arin or the equivalelt CITCUIl OT the Tes nator

igure 2). It is defined by the formula

1

/o= 27 L,C,

L, and C, represent the motional inductance and capacitance respectively

61-02-09 modified, IEC 61019-1, 4.2.10.2.2 modified]

mouniting system

the m
[IEV 5
3.57

pans by which the resonator is supported in its enclosure

61-01-11]

multimode dielectric resonator

dieleg
reson
obtain
indep
realis

[IEC 4
3.58

tric resonator characterised by the existefnce of several orthogonal resonance mod

gs, the

Ance frequencies of which coincide invsuch a way that any particular one cannot be

ed by the superposition of others® Any electromagnetic field perturbation
bndence of certain of these modes and causes energy coupling between them. This
htion of reduced volume filters

1338-1, modified]

nominal frequency

f

nom

the fr

qguency assigned by the specification of the resonator

[IEC 0642, 3.3 4~modified, IEC 60122-1, 2.2.5 modified]

3.59

one-port,SAW resonator

a SA

résonator having a pair of terminals as shown in Figure 6

dffects
bllows

[IEC 61019-1, 4.1.3]
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Metal strip array

Metal strip array

Reflector Reflector

IEC 17020

Figure 6 — Configuration of a one port SAW resonator

3.60
opergble temperature range
the rgnge of temperatures as measured on the enclosure over which the-resonator will not
sustain permanent damage through not necessarily functioning within the\specified tolerances

[IEV q0122-1, 2.2.33 modified]

3.61
operdting phase shift
phasqg shift between input and output terminals at the centre/frequency. SAW resonators gan be
designed to provide a nominal zero or 180° phase shift

[IEC §1019-1, 4.2.11.11]

3.62
oper1t1ing temperature range
the range of temperature as measured on the“enclosure over which the piezoelectric res¢nator
must function within the specified tolerances

[IEC 60122-1, 2.2.32 modified, IEV.,561-02-21 modified]

3.63
outpyt capacitance (of a two-port SAW resonator)

cout
capaditance which shunts-the output port of the resonator equivalent circuit (see Figure 4)

[IEC 61019-1, 4.2.41%3]

3.64
overﬂ‘ll tolerance
maximmum(¢permissible deviation of the working frequency of the resonator from the ngminal
frequgn€y, due to a specific cause or a combination of causes

[IEV 561-02-15 modified, IEC 61019-1, 4.2.3.1 modified]

3.65
overtone crystal unit
crystal resonator designed to operate at a higher order than the lowest of the given mode

[IEC 60122-1, 2.2.11]

3.66
overtone mode
mode higher than the fundamental one in a given family of vibration

[IEC 60642, 3.1.8]
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overtone order
the integral numbers given to the successive overtones of a given mode of vibration, in order of
increasing frequency commencing with the fundamental as unity

NOTE For shear and extension modes, the overtone order is the quotient of the frequency of the overtone by the
fundamental frequency rounded to the nearest whole number.

[IEV 561-02-04]

3.68

parallel resonance frequency (lossless)

f
tﬁe fréquency where the admittance value of a Tossless resonator becomes zero

NOTE | When the electromechanical coupling factor is low, an approximate value of the frequency i$ given| by the
expression;
I= 1
S
cC
27[ Ll _ 10
C, +C,

where €, represents the shunt capacitance and L 1 and C 4 the motional inductance and capacitance respectivgly. The
expresgion can be derived from Figure 2 by letting Ry = 0.
[IEV §61-02-11]
3.69
partiglly clamped capacitance
capaditance of a resonator measured at a frequency, well above the main resonance frequency
of the|given family of vibration. The value of the gapacitance is usually directly determingd.
[IEV §61-02-36 modified]
3.70
piezoelectric ceramic element

elemg
with r

[IEV 5
3.71

piezo
cerany
to the
[IEC 6

3.72

nt of piezoelectric ceramic matérial made to a given geometric shape, size and orier
pspect to the polarizing axis

61-01-03]

plectric ceramic-resonator
ic element with electrode capable of vibrating in a specific mode. Leads may be att
electrodes;

0642,3.1.2]

tation

ached

piezo

unit comprizing a piezoelectric crystal or piezoelectric ceramic resonator in its enclosure

[IEV 561-01-09 modified]

3.73

piezoelectric stiffened mode of vibration
mode of vibration in which, in the ideal stiffened mode, the electric field is parallel to the direction
of elastic wave motion and influences the pattern of the motion through the electrical boundary
conditions

[IEV 561-02-06 modified]
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3.74

piezoelectric unstiffened mode of vibration

mode of vibration, in which in the ideal unstiffened mode, the electric field is perpendicular to the
direction of elastic wave motion and has no influence on the pattern of motion

[IEV 561-02-05]

3.75

pulling sensitivity

S

statement of the change of load resonance frequency divided by the change in load capacitance
required to produce that change

[IEC §0122-1, 2.2.31 modified]

3.76
qualify factor for a series resonance circuit (of a resonator)
Qs
oL
Qs = :
Rl
whersg

w.=2r f, is the angular resonance frequency

s the resonance frequency;
L, |s the motional inductance;
R, |s the motional resistance.
The value shows the sharpness of the resonance,and is a commonly used representation for the
merit pf the resonator.
[IEC §0122-1]

3.77
quarter wavelength resonator
resonptor characterised by any:guided mode field distribution with standing wave of a quarter
wavelength

[IEC §1338-1, 2.2.20]

3.78
refergnce temperature
the temperature,~as measured on the enclosure, at which certain resonator measurements are
made

NOTE | For controlled temperature resonators, the reference temperature is the mid-point of the controlled
temperbiure range. For non-controlled temperature resonators, the reference temperature is normally 25 °C i 2 °C.

[IEV 561-02-24 modified, IEC 60122-1, 2.2.35 modified, IEC 61019-1, 4.2.4.3 modified]

3.79
relative frequency spacing
B

S

where

fp is the parallel resonance frequency and f is the series resonance frequency in a given mode
of vibration. The value indicates the inductive region of the resonance.

[IEV 561-02-20 modified]
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