
Cambridge University Press & Assessment
978-0-521-15328-7 — Phase Noise and Frequency Stability in Oscillators
Enrico Rubiola
Index
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

Index

ADEV, see variance, Allan

amplifier

buffer, 76–79, 154–156

cascaded, 40, 49–52, 154–156

feedforward, 53–55

noise-corrected, 55–57, 78, 79, 153

parallel, 57–60

push–pull, 58

SiGe, 46, 61

sustaining, 67, 75, 81–82, 156

transposed gain, 52

amplitude noise, 3–5, 6, 24, 44, 100

analytic signal, 2

AVAR, see variance, Allan

average, 10

time, 10

weighted, 10

Barkhausen condition, see oscillator, Barkhausen

condition

clock signal, 3

complex envelope, 2

cyclostationary process, 11, 13

damped oscillation, see free-decay pseudofrequency

detuning, 106–110, 113–114, 137

deviation, see variance

dissonance, 94, 123, 134

ergodicity, 11

excess noise, see noise, flicker

expectation, 11

Fourier transform, 15–22, 192

free decay pseudofrequency, 8, 91, 105

frequency, 1

angular, 1, 7

carrier, 6, 8

close to dc, 6

fractional, 8

Leeson, see Leeson effect

natural, 8, 67, 83, 89, 98, 104

frequency noise

flicker, 23, 30, 31, 76, 78, 80, 151

power-law, see spectrum, power-law

random walk, 23, 30, 31, 151

white, 23, 30, 31, 76, 78, 80, 151

frequency response, see transfer function

frequency-locked loop (FLL), see oscillator,

frequency locked

Fresnel vector, 1

Friis formula, 40, 49

gain control, 69–70, 100–101, 144–145

impulse response, 19, 101, 105, 106, 108, 194,

195

L ( f ), 22

Laplace transform, 20–22, 192

low-pass, 194

resonator, 92–96, 104–110, 195

laser, 87, 143–145

Leeson effect, 72–75, 78–79, 82, 85, 111–112, 142,

154–156

low-pass process, 2, 6, 105, 121

MDEV, see variance, modified Allan

mean, 10

microwave oscillator, 55, 78–79, 115

examples, 175–185

mixer (double-balanced), 31

MVAR, see variance, modified Allan

near-dc process, 6, 11

noise

additive, 36, 42, 49

environment (effect of), 36, 48, 51

flicker, 36, 37

frequency, 6, 24

in-phase, 4

1/ f , see noise, flicker

parametric, 36, 43, 45

photodetector, 41

quadrature, 4
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noise (cont.)

shot, 37, 41, 64

thermal, 35–41

noise figure, 38, 43, 46, 49, 54, 57, 58, 153

noise temperature, 37

optoelectronic oscillator, 55, 62–63, 146–147

examples, 185–190

oscillator

Barkhausen condition, 67, 93, 98, 125, 126

delay-line, 82–83, 125–127

frequency noise in, 73, 83, 84, 116, 145

frequency pulling of, 70–72, 114, 137

frequency-locked, 83–87

loop gain of, 98, 100, 101, 127

Pound stabilization of, 85–87

starting, 69

phase noise, 3–5, 6, 22–23

of cascaded amplifier, 49–52

corner frequency in, 46–48, 75–76, 78–79, 153

flicker, 23, 30, 31, 43–48, 49, 52, 61, 76, 78, 80,

151

frequency synthesis of, 8–9

measurement of, 30–33

photodetector, 63

power law, see spectrum, power-law

white, 23, 30, 31, 42–43, 49, 76, 78, 80, 151

phase time, 7

phase-locked loop (PLL), 31–33

phasor, 1

time-varying, 2, 106, 108

photonic oscillator, see optoelectronic oscillator

power spectral density (PSD), see spectrum

pseudofrequency, see free decay

quality factor Q, 71, 82, 84, 88–91, 95, 101, 142,

153, 155–156

quartz oscillator, 68, 72, 79, 115, 154–175

examples, 156–172, 174

random process, 10

measurement, 13

relaxation time, 72, 91

repeatability, 11

reproducibility, 11

resonator, 88–96

Fabry–Pérot, 128–129, 143

free decay of, 88–91, 103–104

mode selection, 133–138, 140–143

phase response of, 101–110

whispering-gallery, 129–130

resonator noise, 79–81

spectrum, 13–19

estimation of, 151–152

interpretation of, 75–82, 153–154,

172–175

one-sided, 14, 15

power law for, 23, 24, 30, 31, 151

relation to variances, 29, 30, 31

stationary ergodic signals in, 15

two-sided, 15

spectrum analyzer, 16–19, 30

FFT, 18, 32

stationary random process, 11

stochastic process, see random process

system function, see transfer function

transfer function, 19, 21

oscillator, 97–100, 125–127, 130, 134

phase-noise, 74, 88, 101, 105, 106, 109, 111–112,

113, 117, 123

resonator, 67, 93–94, 129

roots of, 92, 93, 98–100, 110, 114, 119, 124, 126,

131, 133, 134–137, 140–142

symmetry of, 95–96

variance, 25–30

Allan, 25, 27, 116, 145–146, 153–154

classical, 25

modified Allan, 27–29

relation to spectra, 29, 30, 31

square of deviation, 25

transfer function, 26, 28

wavelet, 26, 28
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