femto-st

SCIENCES &
TECHNOLOGIES

Scientific Instruments

NRIM ]

ISIIILID NAZION&L&
DI RICERCA METROLOGICA

oy

T andt
Phase Noise arferequency Stabllity In
Oscillators
107?) Lecturedor PhD Students and Young Scientists
A%

Enrico Rubiola
CNRS FEMT® Institute, Besancon, France
INRIM Torino, Italy
Part 1. General
Part 2: Phase noise and osclillators
Part 3: The International System of Units Sl home pagehttp://rubiola.org



http://rubiola.org/

Part 2: Oscillators

Part 3: The New Sl
(Scientific Instruments)

Part 1: General Instruments
. (Phase noise and frequency stability

(Phase noise and frequency stabili

& Scientific Instruments)

No

10

11

12

13

14

15

Contents(basedon 2022 will be updateq Learning material & documentation projec® Y NA O2 Q& farfsl thé fditbliing réferéntes

Introduction to the course. Quantum noise, thermal noise, shot noise. E. OGo6bel U.SiegneyThe New International System of Units,(8ljleyVCH 2019

Flicker noiseRotheDahlke model. Guarding & shielding. Noise Various documents, to be listed later.

temperature, noise factor and noise figure. A book project: E. RubiolBhase Noise.

Friisformula. Noise Equivalent Power (NEP). Analog meets digital. N A. YarivOptical Electronic in modern communicatip@xford SalekTeichPhotonicsWiley.

errors and artifacts in ADCs and DACs. C. ECalosspE. Rubiola, Phase Noise and Jitter in Digital Electronics, arXiv:1701.00094.

Fourier analysis and cross spectrum method. A panorama of applicatioBs Rubiola, R/ernotte, The crosspectrum experimental method, arXiv:1003.0113

in numerous disciplines. Does not cover the applications

Spectrum analyzer. Loakamplifiers. Timéo-digital and frequencyo- A book project about TDC, FDC and related statislickalisz, Review of methods for time interval measuremen
digital converters. with picosecond resolutioriVietrologia41(1) p.1732, 2004

Clock signal, phase noise, and Allan variances E. Rubiola, R/ernotte, arXiv:2201.07109. A book project: E. RubRlt@se Noise

U. L. Rohde, E. Rubiola, J. C. Whitakemowave and wireless synthesizersley/ 2021 (Ch.2)

Allan variance (cont.). Experimental methods for the measurement of E. Rubiola, R/ernotte, arXiv:2201.071009.

oscillators. U. L. Rohde, E. Rubiola, J. C. Whitdkemowave and wireless synthesizers|éy/ 2021 (Ch.2)

Bridge (interferometric method). Phase noise in amplifiers and A book project: E. RubiolRhase Noise A few articles by E. Rubiola.

components. PM/AM noise in digital systems (ADC, DAC, FPGA, DDSYE. ECalosspE. Rubiola, Phase Noise and Jitter in Digital Electronics, arXiv:1701.00094.

ThelLeesoreffect. i.e., theoriginof noise inoscillatorsand lasers E. RubiolaPhase noise and frequency stability in oscillgtGembridge 2010

The PoundreverHallfrequencycontrol for thestabilizationof A book project: E. RubiolahePoundDreverHall Frequency Control

RFMmicrowaveoscillatorsand lasers. Eric D. Black ED, An introduction to Pagibceverl | £ AmXIPhy89(1) January 2001

Uncertainty. International coordination of metrology. The new Sl, in  International Vocabulary of Metrology VIM and several BIPM documents about the coordination of Metrology
force May 20, 2019. Everything is free on the BIPM web site.

The Sl units of time and length. BIPM, The International System of Unitsed, 2019.

F. RiehleFrequency StandarggVvileyVCH 2004

The Sl units of length (cont.) and mass. Introduction to electrical units. BIPM, The International System of Unitsexl, 2019.
E. OGdbel U.SiegnerThe New International System of Units,(8i)eyVCH 2019

Quantum electrical standards and practical electrical references. BIPM, The International System of Unitsedd, 2019.
E. OGdbel U.SiegnerThe New International System of Units,(8i)eyVCH 2019

Temperature, fundamental and practical stuff. (Skip the mole). Candel&IPM, The International System of Unitsedd, 2019.
and radiometricphotometric units Quite short). Goodbye. E. OGobel U.SiegnerThe New International System of Units,(8ljleyVCH 2019
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THE CAMBRIDGE RF AND MICROWAVE ENGINEERING SERIES

Cambridge University Press, November 2008
1SBN-978-521-886742 hardback

ISBN 978-521-153287 paperback

\ ISBN 978-139-239400 eBook

ISBN 97&-03-0412317 Simplified Chinese

Contents
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APhase noise and frequency stability
APhase noise in semiconductors & amplifiers
AHeuristic approach to theesoneffect
APhase noise and feedback theory

ANoise in delayine oscillators and lasers
Phase Noise and AOscillator hacking
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in Oscillators

Enrico Rubiola
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U.L.Rohde, ERubiola, JC.Whitaker
Microwave and Wireless Synthesizers
John Wiley & Sons, April 2021

ISBN 978-119-666004,

Microwave and
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Synthesizers
Theory and Design

Contents

Loop Fundamentals

Almost All About Phase Noise
Special Loops

Loop Components

Digital PLL Synthesizers

Ulrich L. Rohde A HighPerformance Hybrid
Enrico Rubiola Synthesizer
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