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MEASUREMENT OF QUARTZ CRYSTAL UNIT PARAMETERS —
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FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization cor aris. g
all national electrotechnical committees (IEC National Committees). The object of IEC is tc pronote
international co-operation on all questions concerning standardization in the electrical and electroric fic'ds. To
this end and in addition to other activities, IEC publishes International Standards, Technica 3Spe ifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referrec to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committec interested
in the subject dealt with may participate in this preparatory work. International, gove.amental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEcC cc'laborates closely
with the International Organization for Standardization (ISO) in accordance with ccdition: determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as 2irly s possible, an international
consensus of opinion on the relevant subjects since each technical commit.re has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internationai t1s= and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made t~.enc re that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for tte way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National C.mm.‘tees undertake to apply IEC Publications
transparently to the maximum extent possible in their nationc' and regional publications. Any divergence
between any IEC Publication and the corresponding natio. al o/ regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of coi formity. Independent certification bodies provide conformity
assessment services and, in some areas, acc: s 9 IEC marks of conformity. IEC is not responsible for any
services carried out by independent certificatian :ou. .s.

All users should ensure that they have the laf st edition of this publication.

No liability shall attach to IEC or its ¢'rec.>r=, employees, servants or agents including individual experts and
members of its technical committees anc IEC National Committees for any personal injury, property damage or
other damage of any nature wk~tsc>ver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the cchlice® on, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the ‘lormauve references cited in this publication. Use of the referenced publications is
indispensable for the ~=rrec. application of this publication.

Attention is drawn tc the >ossibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shali ‘ot be held responsible for identifying any or all such patent rights.

Internatioiial Standard IEC 60444-8 has been prepared by IEC technical committee 49:
Piezoelectric. a.electric and electrostatic devices and associated materials for frequency
control, selection and detection.

This seccnd edition cancels and replaces the first edition published in 2003. This edition
ceastiwutes a technical revision.

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

edition:

a) modification of Clause 1;
b) modification of 5.2;

c) modification of 5.3;

d)

modification of 5.4;
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e) 6.3 Calibration of the reflection measurement system.

The text of this standard is based on the following documents:

CDV Report on voting

49/1126/CDV 49/1175/RVC

Full information on the voting for the approval of this standard 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.

A list of all parts in the IEC 60444 series, published under the general title Measurement of
guartz crystal unit parameters, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until the
stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data related to
the specific publication. At this date, the publication will be

+ reconfirmed,

* withdrawn,

+ replaced by a revised edition, or
+ amended.

A bilingual version of this publication may be issued at'a la.=r o ate.

IMPORTANT — The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which ar~ :concidered to be useful for the correct
understanding of its contents. Users snculd therefore print this document using a
colour printer.
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INTRODUCTION

This document focuses on test fixtures applied to leadless surface mounted quartz crystal units.
The document is the specification for fixtures [1][2]1 that allow the measurement of (series)
resonance frequency, (series) resonance resistance, and equivalent electrical circuit
parameters of leadless surface mounted quartz crystal units. The measurement method using
an automatic network analyzer with error correction is described in IEC 60444-5, which also
contains proposals for test fixtures for quartz crystal units in through-hole packages.

The measuring frequency range is from 1 MHz to 1 200 MHz, and is limited to 1 MHz to
30 MHz, if a physical load capacitance is used. The use of the test fixtures in connection with
error correction measurement techniques yields measurement accuracy of about 1076 ovar of
the frequency range, and the accuracy of the resonance resistance is +2 Q or +£10 %.

This document forms Part 8 of a series of publications dealing with measurem¢nts of uartz
crystal unit parameters.

The IEC 60444 series consists of the following parts under the general titic. h.ecasurement of
guartz crystal unit parameters:

Part 1: Basic method for the measurement of resonance frequencv ar ! resonance resistance
of quartz crystal units by zero phase technique in a t-netwoi .-
Part 2: Phase offset method for measurement of motional ¢2p¢ citance of quartz crystal units

Part 4. Method for the measurement of the load resonwice frequency f , load resonance
resistance R and the calculation of other deiivec valiies of quartz crystal units, up to
30 MHz

Part 5: Methods for the determination of equivéient (l'ectrical parameters using automatic
network analyzer techniques and error coi ‘ect on

Part 6: Measurement of drive level dependence (DLD)
Part 7: Measurement of activity and frequenuy dips of quartz crystal units
Part 8 Text fixture for surface mountcd g artz crystal units

Part 11 Standard method for the.de arriination of the load resonance frequency f_ and the
effective load capacitai ce C o4 using automatic network analyzer techniques and
error correction.

1 Numbers in square brackets refer to the Bibliography.
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MEASUREMENT OF QUARTZ CRYSTAL UNIT PARAMETERS —

Part 8: Test fixture for surface mounted quartz crystal units

1 Scope

This part of IEC 60444 describes test fixtures suitable for leadless surface mounted quartz
crystal units in enclosures as defined in IEC 61837 (all parts). These fixtures allov.. the
measurement of (series) resonance frequency, (series) resonance resistance, and equ’vaicnt
electrical circuit parameters L, C; and C, using the measurement techniques specifie in
IEC 60444-5 and for the determination of load resonance frequency and losd ¢eso. ance
resistance according to IEC TR 60444-4 and |IEC 60444-11.

Two test fixtures are described in this document:

1) A fixture using the =-network circuit with electrical values as descrihed .2 |IEZ 60444-1 for
measurements in transmission mode up to 500 MHz. This fixture=incicdes optional means
to add physical load capacitors for the measurement of load re ‘onence parameters up to
30 MHz in accordance with IEC 60444-4. The range of load.capac’tance is 10 pF or more.
Calibration of the measurement system and C; adapter bcar i is explained hereinafter.

2) A fixture based on the reflection method, suitable for 7. irequency range up to 1 200 MHz.
No provisions for adding a physical load capacitanc> a e anticipated. Load resonance
parameters can be measured by using the methou of .=C 60444-11.

2 Normative references

The following documents are referred to.in the“{ext in such a way that some or all of their
content constitutes requirements of this.do:u» ent. For dated references, only the edition cited
applies. For undated references, the ia:2sc 2dition of the referenced document (including any
amendments) applies.

IEC 60444-5, Measurement c® g'artz crystal units parameters — Part 5: Methods for the
determination of equivalent ei: ctrical parameters using automatic network analyzer techniques
and error correction

3 Specifications

The test fixtcre «nd the method for measuring the (series) resonance frequency, (series)
resonance .=si.tance, and equivalent electrical circuit parameters shall be specified in the
contract betwcen the crystal unit supplier and the user. The crystal unit requires special
consideration as it has no lead wires, in particular if load resonance parameters are to be
devxrmiad [3].

4. Leadless surface mounted quartz crystal units

4.1 Enclosure

No particular specification shall be made regarding the enclosure type. However, it is
recommended that enclosures such as those shown in IEC 61837, be used.
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