EE 215A B. Razavi
Fal 14 HO #11
Homewor k #4

Due Thur., Nov. 6, 2014

1. Problems 6.6, 6.8 (b), (€), 6.12.

2. Problems 7.5, 7.6 (c), (f)

3. Problem 7.9 (e), (f).

4. In this problem, use the Cadence or HSPICE device modelsfor both hand cal culations and simulations. In parts
(& and (b), neglect channel-length modulation and body effect. Assumethetail current source requires aminimum
voltage of 0.25V toremainin saturation. Assume/ss = 300 uA, Vpp = 1.8V, C, = 1pF, (W/L)s_s = 30/0.18,
and M1- M3 aso have achannd length of 0.18 pm.

(a) Determine the widths of A;-M3 such that their overdrive voltage is equal to 0.15 V.

(b) With an input CM leve of 0.6 V, find the minimum value of V1 and maximum value of V;, for which M, and
Ms remain saturated (if M3 and M4 are saturated.) What is the maximum output voltage swing?

(c) Estimate the magnitude of the mirror pole.

(d) Estimate the small-signal gain and unity-gain bandwidth of the circuit and verify your results by simulation. (For
simulation results, turn in only ahardcopy of the netlist or schematic and just quote the measured numbers. To save
the earth, avoid printing Cadence diagrams with a black backgound.)



