EE 501 Fall 2006 HW #2
Due: 9/13/2006

1. Use the impurity density profile as given in Figure 2.2-2, re-derive the junction capacitance formula of equation 2.2-12 with m=1/3. 

2. Choose five commonly used processing steps in a typical CMOS technology, briefly describe what they are and how they are used, discuss possible things that can go wrong in these steps, and point out the effects of these on device parameters. 
3. Choose at least three circuit/device parameters, describe the physical meaning of these parameters, identify from the physics point of view factors that affect the accuracy of these parameters, discuss how process variability affects these parameters. 
4. List as many layout techniques as possible (10 minimum), describe the rational behind each technique, discuss its benefits, drawbacks, and key details to pay attention to. 
5. 2.6-6 assuming minimum L and minimum W of 0.25um. 
6. 2.6-7 
7. Optional: 1) extend the high-order gradient error cancellation layout strategy for 1-1 matching to the case of 1 to N matching; 2) extend the same strategy to cases where the gradient error is not only a function of (x, y) but also a function of the device orientation; 3) extend the strategy to cases (such as in a DAC) in which the total value of half of all the unit devices must match with the other half, and out of the first half sum of ¼ must match the other ¼, and so on.

