2. Inthe VCO shown below, DC characteristic of the NMOS, M1-3, is set by square-law
characteristic,

Ips = 3 HnCox 7 Vs = Vrn)®.
Assume that Cgs of M2-3 is negligible compared with Cin the LC-tank. For simplicity, let’s
further assume that dominant noise sources are M1 and parasitic resistance from LC-tank,
and noises from M2-3 are negligible. M1 has only drain thermal noise current, i.e., no gate
induced noise and parasitic gate resistance.
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1) Calculate the possible maximum output signal swing in peak-to- peak lue and set minimum —;s AU
supply voltage VDD that allows the maximum output swing (5 pt).

(Note: Each NMOS needs at least minimum Vs« during full output swing excursion to sustain
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