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1.

(a) Figure 1 shows the circuit with general impedances around the operational amplifier. Vou/Vin = ?
(b) Figure 2 shows the circuit with general impedances around the operational amplifier. Vou/Vin = ?
(20%)

Assuming Vi, = Vp sin wt, plot the output wavefrom of the circuit depicted in Figure 3 for an initial
condition of +0.5 V across C;. Assume Vp =5 V. (10%)

In the circuit of Figure 4, Is = 8x10™'® A, p = 100, and V5 = o. (a) Determine the operating point of
Q1. (b) Draw the small-signal equivalent circuit. (20%)
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Consider an NMOS CG amplifier for which the current-source load is implemented with a PMOS
transistor having an output resistance ro equal to that of the NMOS transistor. Design the circuit to
obtain vo/vi=180 V/V and R;,= 5 kQ. Assume |[VA| =20V, y=0.2 ,an k'n =120 pA/ \%

(a) Plot the small signal equivalent circuit (5%).

(b) Specify I and W/L of the NMOS transistor. (10%).

. For the circuit in Figure 5, let the bias be such that each transistor is operating at 125 pA collector

current. Let the BJT have B = 160, fr= 800 MHz, and C,= 0.2 pF, and neglect r, and r,. Also,
Rsig = Rc = 50 kQ. (a) Find the low-frequency gain(5%), (b) the high frequency poles (5%), and
(c) an estimate of f; (5%). (d) Finally, Explain the meaning of 3-dB frequency (5%).
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6. In the common gate amplifier circuit of Figure 6, Q, and Q3 are matched,
k. (W/L), = k, (W/L), = 5 mA/V?, and all transistors have [Vi| = 0.5 V and [Va| = 25 V.
Transistor Q; has y =0.2. The signal vy, is a small sinusoidal signal with no dc component.
(a) Neglect effect of V4, find the required value of Vpas. (5%)
(b) Find the values of R, and Ry (5%)
(c) Calculate the voltage gain v, / v; (5%).
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