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1 ~ If, for a particular junction, the acceptor concentration is 10'"/cm® and the donor
concentration is 10'%/cm?, (a) find the junction built-in voltage. Assume n; = 1.5 x
101%cm3. Also, (b) find the width of the depletion region (W) and its extent in each of the
p and n regions when the junction terminals are left open. (c) Calculate the magnitude of

the charge stored on either side of the junction. Assume that the junction area is 100 pm?
(15%)

2 ~ For the circuit in Figure 1, (a) Derive the expression for vo in terms of vy and vp, and
(b) Find vo if vp=1+2sinot mV and vp=-10mV.

(15%)
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3 - For the op-amp circuit shown in Figure 2, Determine the gain A,=vo/v;. (15%)

4 ~ For the devices in the circuit of Figure 3, |V;| = 0.5V, 1 =0, p.Cox=400 pA/V?
L=0.5um, and W=0.5um, Find V, and I,. How do these values change if Q; and Qq are
made to have W=5um? (15%)
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5 ~ The parameters for each transistor in the circuit shown in Figure 4 are =100 and Vx=.
(a) Determine the small-signal parameters g, I'x, and r, for both transistors. (b) Determine
the small-signal voltage gain A, =Vo1/Vs, assume V,; is connected to an open circuit, and
determine the gain Ay2;=Vo/Vor. (¢) Determine the overall small-signal voltage gain A=Vl Vs,
Compare the overall gain with the product Ay; - Ay, using the values calculated in part (b).

(20%)
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6 ~ For the PMOS common-source circuit shown in Figure 5, the transistor parameters are
Vrp=-2V, K, = 1mA/V?, L= 0, Cgs = 15pF, and Cga = 3pF. (a) What is the equivalent Miller
capacitance? (b) Determine the upper 3dB frequency. (¢) Find the midband voltage gain.

(20%)
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