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pnCoz =300 uA/ V2, 11,Cop = T5 uA V2, Vip, = Vip, = 0.6 V; A, = N, = ka/L, Whereky = 0.12/(V um)

Figure 1:

1. Design the inverter in Fig. 1(a) to have a self bias voltay@.9 V and a quiescent current of @& when self
biased.W and L of all transistors are constrained to be at least @/®4and 0.18.m respectively. What is the
dc gain of this inverter?

2. What is the constraint oR such that it doesn’t affect the gain of the self biased irrdfig. 1(b))? Under
this constraint, what are the maximum and minimum outpuigals such that both transistors are in saturation?

3. The two inverters in Fig. 1(b) are identicaR satisfies the constraint above. What is the quiescent output
voltage? What is the amplitude of the input sinusoid suchtti@butput just reaches the swing limits calculated
above?

4. What additions do you need to make to this circuit so thasthall sinusoidal input can be converted to a square,
(almost) digital waveform?

5. Assume that the threshold voltage of the nMOS transisttiné second inverter in Fig. 1(b) differs from the
nominal value byAVr,,. Find the value ofAVr,, for which the quiescent output voltage is half way towards
the output swing limit.



6. Fig. 1(d, e) show a circuit driven by out of phase and in pi{amall) signals. Calculate(symbolically) the small
signal currentg; andis in in the two cases. Comment on the magnitude of the currarteeitwo cases.

7. Based on the above results, calculate the small signtgesv, andwv, in Fig. 1(f). What might be the utility

of this circuit?



