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1. Find values for the resistance in the circuit of Fig. 1 with an input resistance of 20 kQ and a gain of

2.

100. (10%)

For the circuit of Fig. 2, use the constant-voltage-drop diode model to find numerical values of the
dc component of the output voltage, the peak diode current, and the peak inverse voltage for the
case in which vs is a 12-V (rms) sinusoid, Vpo=0.7 V, and R=100Q. [Vpo is the intercept on the
voltage axis for diodes (D;~Dy). D, is the same as D,, D3, or D4.] (15%)

. Please analyze the circuit of Figs. 3, 4, and 5 to determine the voltages at all nodes and the currents

through all branches. Which (Figs. 3 or 4) is a bad design? Why? (15%)

For the circuit of Fig. 6, let Vpp=Vss=5V, V=1V, V= -1V, all channel lengths = 10um,
k’n:2OuA/V2, k’p=8 HA/V 2, and A=0. For Irgr=10pA, find the widths of all transistors so as to obtain
L=50pA, 1:=2.5pA, and [s=50pA. It is further required that the voltage at the drain of Q, be
allowed to go down to within 0.5V of the negative supply and that the voltage at the drain of Qs be
allowed to go up to within 0.5V of the positive supply. (15%)

For the enhancement-load amplifier. Let W;=100um, L;=6um, W,=6um, L,=30um. If the
body-effect parameter y=0.2, find the voltage gain without and with the body effect taken into
account. Neglect the effect of r,. (15%)

If in the circuit of Fig. 7, A is an ideal voltage amplifier of gain 100 V/V, find Ay, Fi(s), and Fu(s).
Also find o,my, and the frequencies at which the gain reduces to unity. [Ay is the magnitude of
midband gain in volts per volt. Fi(s) and Fy(s) are functions that account for the dependence of
gain on frequency in the low-frequency band and in the high-frequency band, respectively. The
extent of the midband is defined by two frequencies op and wg.] (15%)

Use the feedback method to find the voltage gain V,/V, the input resistance Rj,, and the output
resistance R,y of the inverting op-amp configuration of Fig. 8. Let the op amp have open-loop gain
u=104 V/V, a differential input resistance R;q=100k(2, and an output resistance r,=1k€Q. (Hint: The
feedback is of shunt-shunt type.) (15%)
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