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1 For the diode circuit, each diode in Fig.1 has piecewise linear parameters of V, = 0.6V andi
‘ ry = 0. Plot Vp versus V; for 0 < V;< +10 V. Indicate the breakpoints and give the stateé
of each diode in the various regions of the plot. (You should make clearly the voliage!
levels and timing information on your plot) (15%) |
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Fig.1 Circuit for problem 1

2. Consider the voltage reference circuit shown in Fig.2.
(a) Find the value of vo for the Glreuit, ( 5%)

(b) Determine the value of i, and iz. (10%)
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Fig.2 Circuit for problem 2

3 Consider the Zener diode circuit shown in Fig.3. Assume Vz= 12V and rz=0.

(a) Calculate the Zener diode current and the power dissipated in the Zener diode for R,
= oo, (10%)

(b) What is the value of R, such that the current in the Zener diode is one-tenth of the
current supplied by the 40V source? (5%) '

(c) Determine the power dissipated in the Zener diode for the conditions of part (b)
(5%)
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Fig.3 Circuit for problem 3

4 Consider a particular IC chip can dissipate 3W and contains 10 million CMOS 1nvetters
! Each inverter is being switched at a frequency f. '
(a) Determine the average power that each inverter can dissipate without exceeding theé
total allowed power. (10%) :

(b) If the switching frequency is /= 5 MHz. What is the maximum capacitive load (CL)E
on each inverter if Vpp=3.3V. (10%) |

5 Given input 4, B, C, D and E, please design a CMOS logic gate to implement the logici:

function Y= (4e B+C e D+ E). (Please use the fewest number of transistors.) (10%) |
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6 Consider the circuit in Fig. 4. Assume the transistor parameters of S= 75 and Vg(on) =

0.7V.
(a) Find Vg and Ry for the base circuit. (10% )

(b) Determine the value of Icpand Vegg. (10%)
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Fig.4 Circuit for problem 6



