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1. Using the fact that a silicon diode has I = 10™ A at 26.5°C and that 5 increases by 25% per
1°C rise in temperature, find the value of Is at 200°C. (5%)

2. Assuming an ideal diode, consider the battery charging circuit in Fig. 1 with V,, =20V,
R=10Qand Vg =14 V.
(a) Find the percentage of each cycle in which the diode is in on state. (10%)
(b) Find the peak current. (5%)
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3. The transistor in the circuit of Fig. 2 has a very high . Assume Vge = 0.7 V.
(@) For Vg =+2V, find Vg and Vc.  (5%)
(b) For Vg = +1V, find Vg and V. (5%)
(c)ForVg =0V, findVgand Ve.  (5%)
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4. An enhancement NMOS transistor is connected in the bias circuit of Fig. 3 with Vg =4 V and
Rs = 1 kQ. The transistor has V; = 2 V and k'n(W/L) = 2 mA/V?,
(a) What bias current “lp” results? (10%)

(b) If a transistor for which k',(W/L) is 50% higher is used, what is the resulting current “lp”?
(10%)
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5. The NMOS transistors in the circuit of Fig. 4 have V; = 1V, u,Co = 120 /,cA/V2 A =0, and
L, =L, =1 um. Find required values to obtain the voltage and current values indicated.
(a) Find the required value of gate width “W;” for Q;. (10%)
(b) Find the required value of gate width “W,” for Q,. (10%)
(c) Find the value of “R”. (5%)
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6. Determine the current i, for the circuit shown in Fig. 5. (10%)
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7. Determine the voltage v, for this circuit shown in Fig. 6. (10%)
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