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INTERNATIONAL ELECTROTECHNICAL COMMISSION

QUARTZ CRYSTAL CONTROLLED OSCILLATORS
OF ASSESSED QUALITY -

Part 6: Phase jitter measurement method for quartz crystal oscillators
and SAW oscillators — Application guide

FOREWORD

this end and in addition to other activities, IEC publishes International Standa
Technical Reports, Publicly Available Specifications (PAS) and Guidé

Publication(s)”). Their preparation is entrusted to technical committees;
in the subject dealt with may participate in this preparatory work

agreement between the two organizations.

The formal decisions or agreements of IEC on technical mat
consensus of opinion on the relevant subjects since ¢
interested IEC National Committees.

Publications is accurate, IEC cannot be held responsible
misinterpretation by any end user.

In order to promote international uniformity, | i ittees undertake to apply IEC Publications
transparently to the maximun Si ir nationgt” and regional publications. Any divergence
between any IEC Publicatiq g

the latter.

All users should

No liability shall
members of its tec
other damage of 2

Attention i

E§ shalMot bg

patent rights. held responsible for identifying any or all such patent rights.

icap specification not fulfilling the requirements for a standard but made

available to the public.

IEC-PAS 60679-6 was submitted by the Japanese Institute of Electronics, Information and
Communication Engineers and has been processed by IEC technical committee 49:
Piezoelectric and dielectric devices for frequency control and selection.

The text of this PAS is based on the This PAS was approved for
following document: publication by the P-members of the
committee concerned as indicated in
the following document

Draft PAS Report on voting
49/784/NP 49/793A/RVN

Following publication of this PAS, which is a pre-standard publication, the technical committee
or subcommittee concerned will transform it into an International Standard.
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This PAS shall remain valid for an initial maximum period of three years starting from the
publication date. The validity may be extended for a single three-year period, following which
it shall be revised to become another type of normative document or shall be withdrawn.
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INTRODUCTION

With the advance of information and telecommunication technologies, such information and
telecommunication devices as measuring instruments and computers have played important
roles in society. Recently, these devices have been digitized and proliferated on a worldwide
basis. For these devices, crystal oscillators with low phase noise are necessary. This
standard deals with the phase jitter measurement method.

International standardization of industrial standards regarding electronic devices is conducted
by many technical committees in the International Electrotechnical Commission (IEC), located
in Geneva. TC 49 works on standardization of international trade regarding piezoelectric and
dielectric devices for frequency control and selection. There are 10 working.groups (WG) in
TC49, and WG6 formulates and deliberates international standards regarding™Nneasurement
methods.

society has been working as a domestic deliberative body : Wities of the
domestic committee for TC49/WG6 are conducted in the . ~ t metod commlttee of
the technlcal committee in the Quartz Industry Associati ' A

technical committee of
jitter measurement method o
will be issued a [
Communication Sqgiety.

as a standard of the Institute of Electronics, Information and
expected that this standard will contribute to the development
g field.
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QUARTZ CRYSTAL CONTROLLED OSCILLATORS
OF ASSESSED QUALITY -

Part 6: Phase jitter measurement method for quartz crystal oscillators
and SAW oscillators — Application guide
1 Scope

This PAS applies to the phase jitter measurement of quartz crystal oscillators and SAW
oscillators used for electronic devices and gives guidance for phase jitter. that allows the
accurate measurement of r.m.s. jitter.

In the measurement method, phase noise measurement equip noise
measurement system is used.

The measuring frequency range is from 10 MHz to 700 MHz,

This PAS applies to quartz crystal oscillators and SAW o&cillat usgd_in electronic devices

and modules that have the multiplication or division fyn

IEC 60679-1, Quartz

specification Q

— General rule by
— General rule by item
— Other quoted international standard criteria (for example, IEC)

The same prioritization also applies to the equivalent domestic standard.
Annex A gives a description of the terms with regard to phase jitter.

Unit, drawing, codes, and characters are based on IEC 60679-1.

4 Measurement method

The measurement method applied to oscillators is based on the following.
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4.1 Frequency range and the measurement method

The measurement range shall be 10 MHz to 700 MHz. As the measurement method, the
phase noise measurement equipment (system) or the specially designed phase jitter
measurement equipment shall be used.

4.2 Method of using the phase noise measurement value

The recommended method of measuring phase jitter using phase noise measurements is as
givenin 4.2.1 to 4.2.4.

4.2.1 Measurement equipment/system

The measurement equipment and system shall be the phase noise meas
or the phase noise measurement system.

i equipment

4.2.2 Measurement item

RMS jitter

NOTE Only random jitter. No period jitter.
4.2.3 Range of detuning frequency

The range of detuning frequency
contract between a customer and a
phase noise is described in Annex A.

a prearrangement and
culate phase jitter from the

The range of detuned freue Q) o d by contracts between customers and
suppliers after discuss . ula for calculating the r.m.s. jitter from a
phase noise is based ’ i nethod for the amount of phase jitter shown in
Annex A. @

head, an orthogonal phase detection method (referred to

also as an ortK ) 3 method or a PLL method) shall be used, or the
measuremen i built-in electronic circuits for cancelling a noise in the
measureme or ‘example, circuits adopting a cross-correlation method) shall be
used.

The specification of the method using the specially designed measurement equipment is
based on the following.

4.3.1 Measurement equipment and system

The measurement equipment and system shall be the specially designed SONET/SDH
measurement equipment using a time interval analyser.

4.3.2 Measurement items

The measurement items shall be the r.m.s jitter and the period (periodic) jitter.

4.3.3 Number of measurements

The measurement times shall be determined by contracts between customers and suppliers
after discussion between them. The target measurement times shall be 20 000 times or more.
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