
Noise intro 

[SLVA043a + AN-358] 



Types of noise 

 Types of noise 

   - Interference noise 

   - Inherent noise  

 How do they sum? 

   - normally they are both uncorrelated -> their powers sum 
together, not their intensities 

 

 

   - e.g.: 1 mV + 3 mV = 3.16 mV 

 



Sources of inherent noise 

 In electrical circuits there are several common noise 

sources: 

   - thermal noise: white 

   - shot noise: white 

   - flicker (“1/f”) noise: pink, power density is proportional to 

1/f   

    -> - 3 dB/octave roll-off  

    -> RMS value is proportional to 1/f 1/2 

   - burst (“popcorn”) noise: neglectable in opamp 

   - avalanche noise: in junctions in breakdown; neglectable 

in opamp 



 Thermal noise: 

 

 

 Shot noise: 

 

 

 Flicker noise: 

 

 

 in flicker noise, each decade contributes (in 
voltage or current, not in power) with 1.52 Ke, 
where Ke is en or in at 1 Hz 



Thermal noise is 

 

 

So, a real resistor is modeled an ideal noiseless resistor with 

 a noise generator e in series, or 

 a noise generator i in parallel 



RMS values and peak-

to-peak values 

 

 

 

 

 



Noise spectra 



 Equivalent noise bandwidth 

For a 1st order filter (i.e. one pole only) 

• total RMS  = 1.26 times the RMS up to fc (1.262=1.57) 

• the RMS contribute of the skirt only is  0.76 en (fc)
1/2 

•  in fact (12+0.762)=1.57 
   



Example 

 

 only the zones 
close to the 
dashed line are 
important! 

no, without the root! 

actually, it should be sqrt(100-1) 

20k=30k-10k 


