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Please show your work leading to your answers. Please also make proper assumptions for your work.

Assume ppCar=120 PA/VZ, 1,Cox=50 PAIN?, V= -V5=0.7 V, A=1,=0.05 V"', and a supply voltage of 5 V.
‘The transistor sizes (W/L) are all 10 um/1 pm, and the quiescent current is 40 uA for the following CMOS
operational amplifier (OPA).
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(a) (10%) What is the non-inverting input of the OPA? (v; or vz)

(b) (10%) What is the bias voltage V? (Please neglect channel length modulation effect.)

(c) (10%) What is the input resistance of the OPA?

(d) (10%) What is the output resistance of the OPA?

(e) (10%) What is the small-signal gain of the OPA (vo/jv;-v3))?

(f) (10%) What is the slew rate if the OPA has a load capacitance of 10 pF at vp?

(g) (10%) What is the maximum input common-mode voltage (Vcamax) of the OPA?

(h) (10%) What is the minimum input common-mode voltage (¥camin) of the OPA?

(i) (10%) What is the unity gain bandwidth of the OPA if the load capacitance is 10 pF at vp?

() (10%) What is the total power dissipation of the OPA when the output voltage (vo) is 2.5 V and the
load is a 10 pF capacitance.
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