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1. (25%) For circuit below, where Vin (threshold voltage for NMOS) = | Vy, (threshold voltage for PMOS) |
=1V, unCox = 2 ppCox = 200 pA/V?2 (Cox is the oxide capacitance, tn is the mobility of the electrons, and
Uy is the mobility of the holes), Vo= 40 V/um (V’ais entirely process-technology dependent, as early
voltage VAo =V’AL).

Let drain current Ip =2 mA is desired, please find (a) (5%) Vg (circuit below), (b) (5%) gm
(transconductance), (c) (5%) ro (output resistance due to the Early effect), (d) (5%) Ro (output
resistance), (€) (5%) Av (voltage gain).
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2. (25%) For circuit below, where thermal voltage Vr =25 mV, Irer = 100 pA, Io = 20 pA, transistor
parameters in current are Isi = Is = 5 A, please find (a) (5%) Vae1, (b) (10%) Ver2, (¢) (10%) Re
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3. (25%) For circuit below, please find voltage gain Av.
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4. (25%) Consider the Hybrid = model for BJT, where voltage across the base—emitter junction Ve = 0.9 V,
transistor parameter fo = 100, thermal voltage V1 =25 mV, voltage across the collector—emitter junction
Vce= 0.4V, early voltage Va =40 V. Let quiescent collector current Ic = 4 mA, please find (a) (5%)
transconductance gm, (b) (5%) base resistance (rz), (c) (5%) transresistance (rm), (d) (5%) output resistance
(ro), and (e) (5%) output conductance (gcg).




