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Basic parameters and functions of a spectrum analyzer 
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Resolution bandwidth 

 power ~ RBW  

power independent 
of RBW 

 
 
 

• For broadband noise, power is proportional to RBW. 
 
• For CW (carrier) signals, power is independent of RBW. 



RFI-rich spectrum using peak (top) & sample (bottom) detection 
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Measuring carrier phase noise 

 
• Phase noise of a carrier = total power in two modulation sidebands 
• RMS phase jitter of a carrier in radians =  
  sqrt [ (power in 2 sidebands) / (power in carrier) ] 
 
 

Example: Calculate carrier phase noise for spectrum above, 
out to the “knees” in the spectrum 

 
     Phase noise level is -30 dBm/RBW out to 6 RBWs away from carrier. 

→ power in 2 sidebands = 2 x (0.001 mW / RBW) x (6 RBW)  
                    = 0.012 mW 
In practice, power is usually calculated from frequency span & RBW. 
For example, if span = 12 kHz and RBW = 1 kHz, 
    power in 2 sidebands = (0.001 mW / 1 kHz) x (12 kHz) = 0.012 mW 
 
Power in carrier  =  0 dBm  =  1 mW 
 
RMS phase jitter of carrier  =  sqrt [ 0.012 mW / 1 mW ]  radian 
       =  0.11 radian  =  6 degrees 













 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Frequency

0 

–10 

–20 

–30 

–40 

–50 

P
ow

er
 (d

B
m

) i
n 

1 
R

B
W

 
Indirect detection of severe phase cal modulation

−60 8-MHz-wide baseband spectrum with phase 
cal tones with modulation sidebands – 
spectrum measured with 10 Hz RBW 

Same spectrum as below but 
measured with 1 MHz RBW – 

phase cal tones not visible 

8 MHz 

1 MHz 

 
Measure the strength of phase cal relative to system noise in two ways: 
1. Measure height of phase cal tone relative to broadband system noise 

with a narrow RBW.  Typically phase cal is about 30 dB above noise 
with a 10-Hz RBW.  From this measurement, calculate ratio of phase cal 
tone power to system power over a 1-MHz bandwidth.  Value should be 
approximately –20 dB, i.e., phase cal is ~1% of total system power. 

2. Using total power detector, measure change in baseband power level as 
phase cal is turned on and off. 

Compare the estimates of the pcal/system power ratio from the 2 methods.  
If the first ratio is smaller than the second ratio by >1 dB, phase cal power 
is probably being lost to modulation sidebands, which might not otherwise 
be easily observed due to their unknown frequency range and structure.





 



 


