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Problem 1 (50 points)
For the circuit shown below, all transistors are operating in the saturation region. Use the
following transistor parameters C
KPN=pnCox= 2000 A/V2, Viun= 0.4V T - /M == [ Ve — VrP()
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a) Calculate the DC operating points of the circuit, including Ipi3 and Veu. Note, you can
neglect A effects for this part.

Ioi = (60
Ip2 = 2 49u/
Ips = 2O/
Vau= | O3V
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Now a small-signal input viy is applied to the gate of M1. Calculate (give mumbers) the

following:

b) Short-circuit transconductance, Gm. Here use the book convention where isc flowing into the
circuit is positive.

c) Output resistance, Rout

d) Small-signal gain, Av=Vout/Vin

e) Input resistance, Rin

Note, you must include relevant A effects for parts (b)-(e).
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Problem 2 (50 points)

For the differential amplifier circuit shown below, assume that all transistors are operating in the
active region and that Va # eo for all transistors. Obtain expressions for the following:

a) Small-signal differential-mode gain, ApM=Vout/(Vi*-vi’)

b) Differential Rin

¢) Tail current source impedance, Ruiail

d) Common-mode gain, Acm=Vout,cM/Vin,cM
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o, Dlleentia) Rin = 21

e Rl =1 os*fog/[frf
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