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Fig. 1 Circuit for Problem 6. Fig. 2 Circuit for Problem 7. Fig. 3 Circuit for Problem 8

7. (16 %) Use the superposition principle to find the output voltage of the circuit shown in Fig. 2.

8. (16 %-) Consider a BJT current mirror, as shown in Fig. 3, with a nominal current transfer ratio of unity. Let the transistors have Vzz= 0.7V,

=10 A, B=100, and V,= 100 V. For Irgr=1 mA, find Ip when Vp=5 V. Also, find the output resistance,

9. (26 %)

For a dc voltage of 1 V applied to the input of the shown basic switched-capacitor integrator (Fig. 4) in which the ¢liand ¢2 are 1 MHz
two-phase nonoverlapping clock.

(a) (4 %) What charge is transferred for each clock cycle?

(b) (4 4) What is the average current drawn from the input source?.

(c) (4 %) What is the equivalent resistance seen by the input source?

(d) (4 %) What change in output for each clock cycle? In what direction?

(¢) (5 %) For an amplifier saturating at + 10 V, how many cycles does it take for the ampliﬁer output to go from one limit to the other?
(® (5 %) What is the average slope of the output?
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10. (12 %) In usual applications of the shown logic circuit in Fig. 5, the si
change. Finally, C falls while X, Y and Z are stable.
(a) (6 %) For signals having 0 V and 5 V levels and using
() (6 %) For dynamic operation of the shown circuit equi

gnal C acts as a clock, being normally held high while X, Y and Z

positive logic convention, express F as a function of C, XY, Z.

valent to that of a basic symmetric inverter with (W/L)fn =4 pm/2uum and
(W/L), = 8um/2pm, choose appropriate device widths, assuming that all device ‘

lengths are 2 um.

Fig. 4 Circuit for Problem 9. , Fig. 5 Circuit for Problem 10.,



