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Your B=60 MHz oscilloscope has a 1 MΩ input resistance and is set at 1mV/div sensitivity. 
Because of Johnson noise , you should then expect to see a trace on the scope 

with noise, that should be clearly visible. How can 
you explain this? What is the correct expression of your noise voltage in this case?  

Answer  

We shall take account of the non-negligible effect of the input capacitance C across the 1 
MΩ resistance, we have also a parasitic capacitance C, typically C=10 pF. 

 

 
The parallel combination of R and C yields a high frequency cutoff much smaller than the 
oscilloscope measurement bandwith B. Because of this, the spectral density of noise is: 

 

where is the high frequency cutoff of the RC-group. By integrating from 
f=0 to f=∞ we get for the total voltage noise seen at the input:  



 

For example, using C=10 pF for the input capacitance we find:  

 
which is well below the scope sensitivity.  
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