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UNIVERSITY OF CALIFORNIA 
College of Engineering 

Department of Electrical Engineering and Computer Sciences 
 

E. Alon Homework #4 EECS 240
 Due Thursday, Apr. 3, 2008 
                                                                        
 
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. 
 
Note that although this homework isn’t due until Apr. 3rd, it is strongly recommended that 
you complete this design problem before-hand in order to leave you sufficient time to 
complete HW#5. 
 
1. Capacitive Feedback Amplifier: In this problem you will be designing a nearly complete capacitive 

feedback amplifier.  As long as you meet the specifications, you are free to use any amplifier topology 
(e.g., common-source, cascode, folded cascode, gain-boosting, etc.) you’d like, but shown below is a 
suggested topology along with a circuit you can use to bias the design.  While you are allowed to use 
ideal current sources for loads, you are encouraged to design an actual current source load to see how 
much it would affect your results. 

 

 
 

Your goal in this design will be to minimize power dissipation while meeting the following required 
specifications: 
 

1. At the nominal Vin, the closed-loop gain of the amplifier must be equal to 2 within ±0.25%. 
2. The amplifier must drive a load capacitance of CL = 50fF. 
3. The closed-loop bandwidth of the amplifier (i.e., the bandwidth of Vout(s)/Vin(s)) must be at 

least 200MHz. 
4. The integrated (from 1MHz to 100GHz) noise at the output should not exceed 300µV rms. 

 
To verify the noise performance of your amplifier, you should use the .noise analysis in HSPICE.  
This analysis requires a .ac analysis to be performed first.  As an example, to find the total noise at 
node vo (and also calculate it when referred to an input source vi), we could use the following 
statements: 
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.ac dec 100 1x 100g 

.noise v(vo) vi dec 100 1x 100g 
 
In addition to a final spice deck and a clearly labeled schematic of your design, you should submit a 
description of the procedure you followed to design the circuit (including your intermediate 
calculations/results).  In addition, you should submit print-outs and plots from the simulations you ran 
to verify the 4 design specifications. 
  


