
Fundamental Concepts and Definitions 
in PM and AM Noise Metrology 

TUTORIAL - QUESTIONS AND ANSWERS 

Note from t h e  editor 

The quehons were asked at various points during the presentation. They were transcribed and 
are presented here at the end of each tutorial. 

JIM COMPARO (AEROSPACE CORP.): So S,, is the power spectrum density of that 
full voltage signal? 

EVA PIKAL (NIST): Yes. 

JIM COMPARO (AEROSPACE CORP.): And the first you said was what? 

EVA PIKAL (NIST): The carrier 

JIM COMPARO (AEROSPACE CORP.): I see three terms there. One is contribution 
due to the phase noise; one is a contribution to the amplitude noise; and then there's a term 
out in front. And what is that? 

EVA PIKAL (NIST): That's just a carrier, right? That's - you know, if it were ideal, it 
would just be a delta function at the frequency of oscillation. 

JIM COMPARO (AEROSPACE CORP.): I guess my question is - and maybe I'm getting 
way ahead, but if there is some correlation between the amplitude noise and the phase noise, 
then the power spectrum of the voltage wouldn't neczssarily be symmetric, a'o111d it? And so 
would it be fair to sort of consider these things as folded over on top of one another? 

EVA PIKAL (NIST): I believe this assumes there is a correlation between AM noise and 
PM noise in the signal. 

MARC A. WEISS (NIST): I am looking at "requires a reference of comparable stability." 
I thought you said we could use the oscillator under test as a reference as well. 

EVA PIKAL (NIST): That's to measure the noise floor. You need a ditierent refermce 
to measure phase noise of the test oscillator. Yo11 need another oscillator. To measure the 
noisz floor, you need to use the singlc oscillator to gzt rid of the noise of the source and the 
refermce. 
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3. PLL EFFECTS ( IF  ANY)  
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APPROXIMATE BIASES IN FFT SPECTRAL DENSITY ESTMATORS 
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PHASE NOISE RELATIONSHIPS 

s*m = sl(u0 -n 9("* .n 

daC1Hz = LO log SV, 

Camparison of Noise Floor 
lor Different Techniques 
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