EE501 HW#3
1. Equations (3.1-12) and (3.1-18) has discontinuity at vDS = vGS-VT when vDS is varied from 0 to VDD. In class, I mentioned that if you use the simple square law model but let L_eff be modulated by vDS, you get the lambda effect correctly. Perform this derivation by letting  = L_eff – k (vDS –(vGS-VT)) and getting correct modifications to (3.1-12) and (3.1-18) to remove the discontinuity.

2. Using the values in table3.1-1 and 3.2-1, compute the values of CGS, CGD, CGB, CBD, and CBS for a PMOS and a NMOS transistors of size W=5um and L=1um, rectangular drain and source, and minimum drain/source are that satisfies design rulesin table 2.6-1 with at least one contact each in the drain and source area. Take lambda = 0.25 um, FC=0.5, and PB=1 V. Tabulate your computation for all operating regions. Don’t worry about the transitional areas, just consider the far left, far right, and middle of saturation cases in Figure 3.2-7.
3. 3.3-1
4. 3.5-2

5. In this exercise, you will study how the intrinsic voltage gain gm/go changes as a function of VDS and VEB in strong and weak inversion. If you already did this in your lab one, just report the result in a table.
a. With VSB=0 and W=50Lmin, L=10Lmin, Ids = const (eg 100uA), simulate and plot Av0=gm/gds as a function of Vds as Vds varies from 0 to Vdd or Vss. Plot 6 curves in the same graph for NMOS, PMOS at normal, fast, and slow corners.

b. Repeat a. for W=5Lmin, L=Lmin.





Vds

c. Select the best Vds from a. and fix it. Repeat a and b but now the horizontal axis should be Vgs. Re-plot the two plots but normalize by power consumption, i.e., plot Av0/Ids.

d. Optional: fix Vgs and Vds at their best values based on a and c and W/L=5, vary L from Lmin to 1.1Lmin, 1.2Lmin, 1.5Lmin, 2Lmin, 3Lmin, 5Lmin, 10Lmin, 20 Lmin. Use a bar chart to plot Av0.






