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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEASUREMENT OF QUARTZ CRYSTAL UNIT PARAMETERS -
Part 6: Measurement of drive level dependence (DLD)

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and_electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, fechnisal Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC i ittee interested
in the subject dealt with may participate in this preparatory work. Intern
governmental organizations liaising with the IEC also participate in this prep
with the International Organization for Standardization (ISO) in accordamns
agreement between the two organizations.

the latter.
IEC itself does not provide any attestation of cO Rity. In ificati i i i
assessment services and, & e 4 ess tq IEC mapks of conformity. IEC is not responsible for any

All users should ensure that the 3 edithe f'this publication.

No liability shall aft
members of its

pyees, servants or agents including individual experts and
tighal Committees for any personal injury, property damage or

a 8 ather direct or indirect, or for costs (including legal fees) and
expenses arising ou ication, wsg of, or reliance upon, this IEC Publication or any other IEC

Attention is dr, Y b efefences cited in this publication. Use of the referenced publications is
indispensab é forthe\corxect ap ation of this publication.

C 60444-6 has been prepared by IEC technical committee 49:
and electrostatic devices and associated materials for frequency

control, selection and detection.

This second edition cancels and replaces the first edition published in 1995. This edition
constitutes a technical revision.

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

a)

b)

DLD measurement with oscillation circuit had the traditional method to detect the DLD
abnormal modes at present time. Therefore, this method made the transition to the
Annex B.

High reliability crystal unit is needed to use for various applications at the present day, in
order to upgrade the inspection capabilities for DLD abnormal modes, the multi-level
reference measurement method was introduced into this specification.
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The text of this standard is based on the following documents:

CbhV Report on voting
49/1004/CDV 49/1038/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 Measurement of
quartz crystal unit parameters, can be found on the IEC website.
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INTRODUCTION

The drive level (expressed as power/voltage across or current through the crystal unit) forces
the resonator to produce mechanical oscillations by way of piezoelectric effect. In this process,
the acceleration work is converted to kinetic and elastic energy and the power loss to heat.
The latter conversion is due to the inner and outer friction of the quartz resonator.

The frictional losses depend on the velocity of the vibrating masses and increase when the
oscillation is no longer linear or when critical velocities, elongations or strains, excursions or
accelerations are attained in the quartz resonator or at its surfaces and mounting points (see
Annex A). This causes changes in resistance and frequency, as well as further changes due
to the temperature dependence of these parameters.

At “high” drive levels (e.g. above 1 mW or 1 mA for AT-cut cry \anges are

within narrow temperature ranges.
These changes mcrease i [ . However, this effect will not be

today. In the mg
increased.
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