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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEASUREMENT OF QUARTZ
CRYSTAL UNIT PARAMETERS -

Part 9: Measurement of spurious resonances
of piezoelectric crystal units

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization cc npricing
all national electrotechnical committees (IEC National Committees). The object of IEC/ is "o pi mote
international co-operation on all questions concerning standardization in the electrical and elec onic ‘ie.ds. To
this end and in addition to other activities, IEC publishes International Standards, Technical S| =cifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter re’erred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Nationa! Co nmittee interested
in the subject dealt with may participate in this preparatory work. International, -qove.~ nental and non-
governmental organizations liaising with the IEC also participate in this preparation. I~ coll \borates closely
with the International Organization for Standardization (ISO) in accordance with -onciions determined by
agreement between the two organizations.

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

IEC Publications have the form of recommendations for internatic’iai usc and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made o er sure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for *the .y in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Natioral Com.nittees undertake to apply IEC Publications
transparently to the maximum extent possible in their aticaal and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC provides no marking procedure to indica'v.iix approval and cannot be rendered responsible for any
equipment declared to be in conformity with e IEC Fublication.

All users should ensure that they have th¢ l2’est edition of this publication.

No liability shall attach to IEC or its. a. 2ctc.<, employees, servants or agents including individual experts and
members of its technical committees ana 'EC National Committees for any personal injury, property damage or
other damage of any nature whctso. ver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the puhlicawon, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the "l'ormative references cited in this publication. Use of the referenced publications is
indispensable for the ~c rec. application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall . ot be held responsible for identifying any or all such patent rights.

International 3tandard IEC 60444-9 has been prepared by IEC technical committee 49:
Piezoelectric and dielectric devices for frequency control and selection.

Ti.2 te.:t 0f this standard is based on the following documents:

FDIS Report on voting
49/764/FDIS 49/774/RVD

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.
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A list of all parts of IEC 60444 series, published under the general title Measurement of quartz
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 maintenance result 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 standard may be issued at a later date.
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MEASUREMENT OF QUARTZ
CRYSTAL UNIT PARAMETERS -

Part 9: Measurement of spurious resonances
of piezoelectric crystal units

1 Scope

This part of IEC 60444 describes two methods for determining the spurious (unwanted) i~o0a0s
of piezoelectric crystal resonators. It extends the capabilities and improves the reprod citlity
and accuracy compared to previous methods.

The previous methods described in IEC 60283 (1968) were based on the use of a nieasuring
bridge, which applies to non-traceable components such as variable resiztor: and a hybrid
transformer, which are no longer commercially available.

Method A (Full parameter determination)

Full parameter determination allows the determination of “he equivalent parameters of the
spurious resonances and is based on the methods described "1 1cC 60444-5 using the same
measurement equipment. It is the preferred methoc, which can be applied to the
measurement of low and medium impedance spuriots ruso..2iices up to several kQ.

Method B (Resistance determination)

Resistance determination should be used for the determination of high impedance spurious
resonances as specified, for example “ar certain filter crystals. It uses the same test
equipment as method A in conjunctiorw'th a test fixture, which consists of commercially
available microwave components sucn «s a 180° hybrid coupler and a 10 dB attenuator, which
are well-defined in a 50 Q envircnn.>nt. This method is an improvement to the “reference
method” of the obsolete IEC 602.’3.
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