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Figure 1: Common drain amplifier

1. Draw the small signal model for the common drain shown in Figure 1.
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2. Derive the output impedance.

We short the input and apply a test source at the output.
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3. Derive the voltage gain.

vout = gmvgs(ro ‖ RS)

vin = vout + vgs

vout = gm(vin − vout)(ro ‖ RS)

vout (1 + gm(ro ‖ RS)) = gmvin(ro ‖ RS)
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Figure 2: Common gate amplifier

4. Draw the small signal model for the common gate shown in Figure 2.

5. Derive the output impedance.

Rout = ro ‖ RD

6. Derive the voltage gain.
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