EE-523 — Exercise 4 Solutions

1. y(©) = oyx(t) + azx3(t).
The input range X = —Xpax t0 X = +Xmax
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The line passing through the end points:
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We can ignore the a3x3,,, term with respect to oy X ax.

2. Assuming square-low behavior, we have g, « \/E in saturation.
e For the case of no degeneration:

gm,high _ 1.25
Em,low 0.75
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Degeneration reduces the gain variation by ~16%.

3. Assume all the transistors operate in saturation.

We insert the offsets of the NMOS and PMOS pairs.
TO have IDl = IDZ and ID3 = ID4
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From the noise analysis basics, we know that Vg p is amplified by a gain of
gmp(Toy||Fo,) and divided by g n(roy ||Iro,) when referred to the input.
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