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Use the EECS240 0.18µm CMOS process in all home works and projects unless noted 
otherwise. In this homework you may use just the typical (tt) device parameters. 
 
 
1. Settling Time: In this problem we will be examining the settling behavior of the feedback OTA 

shown below.  You can assume that the circuit that implements the feedback gain F has no loading on 
the OTA.  Furthermore, you can assume that the OTA is implemented by a simple differential pair 
with a total bias current of Ibias, and that the transistors in this differential pair have a given V*. 

 

 
 

a. Assuming purely linear settling, derive an expression for the settling time of this OTA as a function 
of the relative error ε, the load capacitance CL, the feedback factor F, the bias of the input 
transistors V*, and the bias current Ibias. 

b. Now re-derive an expression for the settling time including the fact that the OTA might slew.  Your 
expression should be a function of the same parameters as in part a), along with the magnitude of 
the input step Vi_step. 

 
2. More Settling Time: How long does it take the capacitive feedback amplifier you designed in HW#4 

to settle to within 0.5% of its final value when a 50mV step is applied to Vin?  How about with a step 2 
times as large as the V* of your main input transistor?  For both of these cases, you should estimate 
the settling time by hand (including any effects relevant to your design) and then verify this estimate 
with a SPICE simulation.  Note: be sure to use tight enough tolerances in your simulation to ensure 
accurate results. 

 
 


