
Noise 4 
 
Exercises 
 
TI Precision Labs – Op Amps 



1.! Is current noise or voltage noise dominant for the circuit below? 
2.! Is 1/f or broadband dominant? 
3.! Is resistor or op amp voltage noise dominant? 
4.! Calculate the total noise using appropriate simplifications. 



5.! Is current noise or voltage noise dominant for the circuit below? 
6.! Is 1/f or broadband dominant? 
7.! Is resistor or op amp voltage noise dominant? 
8.! Calculate the total rms noise at the output. 



9.!   Is the input or output stage dominant? 
10.!  Is current noise or voltage noise dominant for the circuit below? 
11. !  Is 1/f or broadband dominant? 
12.!  Is resistor or op amp voltage noise dominant? 
13.!  Calculate the total noise using appropriate simplifications. 
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Noise 4 
 
Solutions 
 
TI Precision Labs – Op Amps 



1.! Is current noise or voltage noise dominant for the circuit below? 

2.! Is 1/f or broadband dominant? 
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3.! Is resistor or op amp voltage noise dominant? 

Refer to the data sheet table.  Notice that the op amp voltage noise is dependent 
on common mode voltage.  Vcm =  0V in this example, so noise is 5.5nV/rtHz.  
The equivalent feedback resistance is approximately 100!, so using the chart 
below the resistor noise is 2nV/rtHz.    
1.3nV/rtHz x 3 = 3.9nV/rtHz   (apply Rule 1) 
5.5nV/rtHz >> 1.3nV/rtHz   (op amp voltage noise is dominant) 
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4.   Calculate the total noise using appropriate simplifications. 
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5.! Is current noise or voltage noise dominant for the circuit below? 
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6.  Is 1/f or broadband dominant? 
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7.! Is resistor or op amp voltage noise dominant? 
en = 1.1nV/rtHz    (op amp noise) 
enr = 4nV/rtHz    (resistor noise) 
4nV/rtHz x 3 = 12nV/rtHz    (apply Rule 1) 
The op amp noise needs to be greater than 12nV/rtHz to be dominant. 
In this case, resistor noise dominates enr >> en 
Normally, it is recommended to reduce the feedback impedance to ensure that the 
op amp noise dominates.  The only concern is that lower feedback impedances 
translate to larger output current requirements. 
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8.  Calculate the total rms noise at the output. 
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9.  Is the input or output stage dominant? 

The input stage and the output stage both use the same amplifier.  This makes the 
comparison easy.  If a higher noise amplifier were used in the output stage more 
calculations may be required.  In this case, just look at the first stage gain.  If it is 
greater than 3 than the input stage will be dominant (Rule 1).  In this case the noise 
gain of the input stage is 101, so the input stage is dominant.  In subsequent 
calculation we will only consider the input stage.  The gain of the output stage only 
need be considered to calculation the output noise.  The noise sources in the 
second stage are ignored. 
 
Note: In some cases the noise from the second stage may play a role if the 
bandwidth of the second stage is significantly wider than the first stage.  In this case 
a Cf filter may be advisable.   
 
10. Is current noise or voltage noise dominant for the circuit below? !
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11.  Is 1/f or broadband dominant? 
 This is a trick question.  The OPA188 is a zero drift amplifier and does not have 1/f 

noise.  Notice that the spectral density curve is relatively flat down to 0.1Hz.  So in 
this case broadband is definitely dominant because there is no 1/f noise.   
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Op amp noise is 8.8nV/rtHz.  The equivalent feedback resistance is 
approximately 500!, so using the chart below the resistor noise is 3nV/rtHz.    
3nV/rtHz x 3 = 9nV/rtHz   (apply Rule 1) 
8.8nV/rtHz >> 3nV/rtHz  (Op amp noise almost dominant) 
Technically the op amp noise is not quite 3x the resistor noise.  However, it’s 
close so let’s assume that it’s dominant.  In a real world design you might further 
reduce the feedback.  However, you don’t need to reduce much. 

12.   Is resistor or op amp voltage noise dominant? 
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13.  Calculate the total noise using appropriate simplifications. !
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