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IEEE Standards documents are developed within the Technical 
Committees of the IEEE Societies and the Standards Coordinating 
Committees of the IEEE Standards Board. Members of the committees 
serve voluntarily and without compensation. They are not necessar- 
ily members of the Institute. The standards developed within IEEE 
represent a consensus of the broad expertise on the subject within the 
Institute as  well as  those activities outside of IEEE which have 
expressed an interest in participating in the development of the 
standard. 

Use of an IEEE Standard is wholly voluntary. The existence of an 
IEEE Standard does not imply that there are no other ways t o  produce, 
test, measure, purchase, market, or provide other goods and services 
related to the scope of the IEEE Standard. Furthermore, the viewpoint 
expressed at the time a standard is approved and issued is subject to 
change brought about through developments in the state of the art and 
comments received from users of the standard. Every IEEE Standard 
is subjected to review a t  least every five years for revision or reaffir- 
mation. When a document is more than five years old, and has not 
been reaffirmed, it is reasonable t o  conclude that its contents, al- 
though still of some value, do not wholly reflect the present state of the 
art. Users are cautioned to check to determine that they have the latest 
edition of any IEEE Standard. 

Comments for revision of IEEE Standards are welcome from any 
interested party, regardless of membership affiliation with IEEE. 
Suggestions for changes in documents should be in the form of a pro- 
posed change of text, together with appropriate supporting comments. 

Interpretations: Occasionally questions may arise regarding the 
meaning of portions of standards as they relate to  specific applica- 
tions. When the need for interpretations is brought to the attention of 
IEEE, the Institute will initiate action to  prepare appropriate re- 
sponses. Since IEEE Standards represent a consensus of all con- 
cerned interests, it is important to ensure that any interpretation has 
also received the concurrence of a balance of interests. For this reason 
IEEE and the members of its technical committees are not able to  
provide an instant response to interpretation requests except in those 
cases where the matter has previously received formal consideration. 

Comments on standards and requests for interpretations should be 
addressed to: 

Secretary, IEEE Standards Board 
345 East 47th street 
New York, NY 10017 
USA 

IEEE Standards documents are adopted by the Institute of Electrical 
and Electronics Engineers without regard to  whether their adoption 
may involve patents on articles, materials, or processes. Such adop- 
tion does not assume any liability to any patent owner, nor does i t  
assume any obligation whatever to  parties adopting the standards 
documents. 
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Foreword 

(This Foreword is not a part of IEEE Std 1139-1988, IEEE Standard Defmitions of Physical Quantities for Fundamental 
Frequency and Time Metrology.) 

Techniques to characterize and to  measure the frequency and phase instabilities in frequency 
and time devices and in received radio signals are  of fundamental importance t o  all 
manufacturers and users of frequency and time technology. 

In 1964, within the Institute of Electrical and Electronics Engineers (IEEE) the Standards 
Coordinating Committee 14, and, in 1966, the Technical Committee on Frequency and Time were 
formed to prepare an IEEE standard on frequency stability. In 1969, these committees completed a 
document proposing definitions for measures of frequency and phase stabilities (Barnes, 1971, see 
Appendix C, [Blll). These recommended measures of instabilities in frequency generators have 
gained general acceptance among frequency and time users throughout the world. 

In 
particular, the choice as to  which domain is used depends on the application. However, the users 
are reminded that  conversions using mathematical formulations (see Appendix A) from one 
domain to the other can present problems. 

Most of the major manufacturers now specify instability characteristics of their standards in 
terms of these recommended measures. This standard thus defines and formalizes the general 
practice of more than a decade. 

At the time this standard was approved the membership of the Standards Coordinating 
Committee 14 was as follows: 

In this standard, measures in the time and in the frequency domains are reviewed. 

David Allan 
Peter Kartaschoff 

Helmut Hellwig, C h a i ~ m ~ n  

Jacques Vanier 
John Vig 

Gernot M.R. Winkler 
Nicholas F. Yannoni 

The following persons were on the balloting committee that  approved this document for 
submission to the IEEE Standards Board. 

David Allan 
Heinz Badura 
Arthur Ballato 
James Barnes 
Alvin Bates 
Ronald Beard 
Roger Beehler 
Martin Bloch 
Leonard Cutler 
Terry Flanagan 

Michael Garvey 
Helmut Hellwig 
Peter Kartaschoff 
Robert Kern 
Paul Kuhnle 
Paul Kushmeider 
Terry Osterdock 
Bradford Parkinson 
Victor Reinhardt 
William Riley 

Lauren Rueger 
Jacques Rutman 
Samuel Stein 
Frank Sullivan 
Jacques Vanier 
John Vig 
H. Beat Wackernagel 
Gernot Winkler 
Nicholas Yannoni 
Robert Zeigler 
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When the IEEE Standards Board approved this standard on October 20,1988, it had the following 
membership: 

Donald C. Fleckenstein, Chairman Marc0 Migliaro,Vice Chairman 
Andrew G. Salem, Secretary 

Arthur A. Blaisdell 
Fletcher J. Buckley 
James M. Daly 
Stephen R. Dillon 
Eugene P. Fogarty 
Jay Foreter* 
Thomas L. Hannan 
Kenneth D. Hendrix 
Theodore W. Hissey, Jr 

John W. Horch 
Jack M. Kinn 
Frank D. Kirechner 
Frank C. Kitzantides 
Joseph L. KoepfmgeP 
Irving Kolodny 
Edward Lohse 
John E. May, Jr 
Lawrence V. McCall 

L. Bruce McClung 
Donald T. Michael* 
Richard E. Mosher 
L. John Rankine 
Gary S. Robinson 
Frank L. Rose 
Helen M. Wood 
Karl H. Zaininger 
Donald W. Zipse 

*Member Emeritus 
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