BS EN 60679-6:2011

BSI Standards Publication

Quartz crystal controlled
oscillators of assessed
quality

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

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

raising standards worldwide™ oM « Pl -

Full document details: BS EN 60679-6:2011


http://www.avadocuments.com/doc/bs-en-60679-6-2011
http://www.avadocuments.com/doc/bs-en-60679-6-2011

BS EN 60679-6:2011 BRITISH STANDARD

National foreword

This British Standard is the UK implementation of EN 60679-6:2011. It is
identical to IEC 60679-6:2011. It supersedes DD IEC/PAS 60679-6:2008 which
is withdrawn.

The UK participation in its preparation was entrusted to Technical Committee
EPL/49, Piezoelectric devices for frequency control and selection.

A list of organizations represented on this committee can be obtained on
request to its secretary.

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

© BSI 2011
ISBN 978 0 580 64877 9
ICS 31.140

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the Standards
Policy and Strategy Committee on 30 June 2011.

Amendments issued since publication

Amd. No. Date Text affected

Documents

Document Sharing Hub

Full document details: BS EN 60679-6:2011


http://www.avadocuments.com/doc/bs-en-60679-6-2011
http://www.avadocuments.com/doc/bs-en-60679-6-2011

BS EN 60679-6:2011

EUROPEAN STANDARD EN 60679-6
NORME EUROPEENNE

EUROPAISCHE NORM April 2011

ICS 31.140

English version

Quartz crystal controlled oscillators of assessed quality -
Part 6: Phase jitter measurement method for quartz crystal oscillators and
SAW oscillators -
Application guidelines
(IEC 60679-6:2011)

Oscillateurs pilotés par quartz sous Quarzoszillatoren mit bewerteter Qualitat -
assurance de la qualité - Teil 6: Phasenjitter-Messverfahren fur
Partie 6: Méthode de mesure de la gigue Quarzoszillatoren und OFW-Oszillatoren -
de phase pour les oscillateurs a quartz et Leitfaden fur die Anwendung

les oscillateurs SAW - (IEC 60679-6:2011)

Lignes directrices pour I'application
(CEI 60679-6:2011)

This European Standard was approved by CENELEC on 2011-04-18. CENELEC members are bound to comply
with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European Standard
the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on
application to the Central Secretariat or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other
language made by translation under the responsibility of a CENELEC member into its own language and notified
to the Central Secretariat has the same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus,
the Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy,
Latvia, Lithuania, Luxembourg, Malta, the Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia,
Spain, Sweden, Switzerland and the United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Europaisches Komitee fiir Elektrotechnische Normung

Management Centre: Avenue Marnix 17, B - 1000 Brussels

© 2011 CENELEC -  All rights of exploitation in any form and by any means reserved worldwide for CENELEC members.

Ref. No. EN 60679-6:2011 E

Documents

Document Sharing Hub

Full document details: BS EN 60679-6:2011


http://www.avadocuments.com/doc/bs-en-60679-6-2011
http://www.avadocuments.com/doc/bs-en-60679-6-2011

BS EN 60679-6:2011
EN 60679-6:2011 -2-

Foreword

The text of document 49/935/FDIS, future edition 1 of IEC 60679-6, prepared by IEC TC 49,
Piezoelectric, Dielectric and Electrostatic Devices and Associated Materials for FrequencyControl,
Selection and Detection, was submitted to the IEC-CENELEC parallel vote and was approved by
CENELEC as EN 60679-6 on 2011-04-18.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN and CENELEC shall not be held responsible for identifying any or all such patent
rights.

The following dates were fixed:
— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2012-01-18

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2014-04-18

Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 60679-6:2011 was approved by CENELEC as a European
Standard without any modification.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications
The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD

applies.
Publication Year Title EN/HD Year
IEC 60679-1 2007  Quartz crystal controlled oscillators of EN 60679-1 2007

assessed quality -
Part 1: Generic specification
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INTRODUCTION

The study of phase jitter measurement methods was conducted in accordance with the
agreement during the IEC TC 49 Berlin international meeting in 2001. At this meeting, the
decision was made that Japan should assume the responsibilities of this study. Then, the
technical committee of the Quartz Crystal Industry Association of Japan (QIAJ) proceeded
with this study. This study was substantially conducted during the years 2002 to 2005 and can
be referred to as the first stage of the study. The second stage is being continued at present.

Phase jitter has become one of the essential measurement items by digitization of electronic
devices. However, theoretically, some ambiguity is still left in the phase jitter. Since no
standard measurement method is proposed, suppliers and customers may be mutually
exposed to a risk which could cause enormous economic losses.

To avoid this risk, this document provides a standard, based on the study results during the
first stage, for each company of QIAJ members to avoid anxiety as to the measurement of the
phase jitter and for the purpose of giving guidance without any mistakes.

In this standard, a recommendation to make r.m.s. jitter a measurement object is presented.
The reason why this recommendation is submitted is because the oscillators resulting in ultra-
low amount of jitter are targeted as the object to be measured.

Oscillators are analogue-type electronic devices. Their sine wave output signals are more
favourable than the signals obtained by electronic systems. Moreover, the output is utilized as
the reference clock of the measurement equipment, leading to a situation in which the amount
of phase jitter is shown to be smaller than the amount of phase jitter of the measurement
equipment. Accordingly, this may give the impression that the measured amount of phase
jitter is not from the oscillators but rather the amount of phase jitter generated by the
measurement equipment, or the measurement system. Therefore, when adopting the amount
of other phase jitters as the measurement items, a recommendation is presented to select
measurement equipment and a measurement system capable of being verified and confirmed
sufficiently, contractually determined between suppliers and customers. Moreover, when the
phase noise method is used, the random jitter values need to be discussed after defining the
jitter frequency bands from start to end of integrating the phase noise.

In case of doubts related to the measurement values, refer to the application of Allan
Variance [1]1.

Frequency stability was compiled into a single work by IEEE in 1966 [2]. Then, the definition
was applied to atomic oscillators, crystal oscillators, as well as electronic systems for
telecommunication, information, audio-visual, and the like.

Conventional crystal oscillators and electronic systems have analogue systems and their
signal waveforms are sine waves. Therefore, the short-term frequency stability as one field of
the frequency stability is measured as the phase noise or Allan Variance. Recently,
digitization of electronic systems is progressing. Under such circumstance, the short-term
frequency stability has been measured as the phase jitter.

On the other hand, the oscillators are analogue-type electronic devices. For the oscillators,
the signals having square waves or waveforms similar thereto are demanded by users to be
easily fit into the electronic systems. Naturally, for the short-term frequency stability, the
measurement as the phase jitter is frequently demanded by users.

For advance application in electronic information and communication technology: (e.g.:
advanced satellite communications, control circuits for electric vehicle (EV) and etc.),
necessity arises for the measurement method for common guidelines of phase jitter. In these

1 Numbers in square brackets refer to the Bibliography. Documents
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