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1. Consider the Zener diode circuit shown in Figure 1. The Zener breakdown voltage is Vz=5.6V at
I,=0.1mA, and the incremental Zener resistance is r,=10€. (a) Determine Vo with no load (Ry=c0).
(b) Find the change in the output voltage if Vps change by +1V. (¢) Find Vg if Vps=10V and
R =2kQ. (15%)

2 ~ Determine the Boolean expression for Vp in terms of the four input voltages for the circuit in
Figure 2. ' (15%)

3 ~ Consider the voltage reference circuit in Figure 3. Using a Zener diode with a breakdown voltage
of 5.6V. Design the circuit to produce an output voltage of 10V. Assume the input voltage is 12V,
the Ry current and Ry current are ImA and 2mA respectively, and the Zener diode current

Iz=1mA. (20%)
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4 ~ The transistor parameters in the circuit in Figure 4 are: K;;=0.1 mA/Vz, Ky2=1.0 mA/V 2, Vmn=+2
V, Vre=-2 V, and A;=A,=0. The circuit parameters are: Vpp=10 V, Rg;=4 kQ, and R;x:=200 kQ. (a)
Design the circuit such that Ingi= 0.4 mA, Ing=2 mA, Vpsgi= 4 V, and Vspg=5 V. (b) Calculate
the small-signal voltage gain A,=v,/vi. (¢) Determine the maximum symmetrical swing in the
output voltage. (20%)

5 ~ Consider the current-to-voltage converter circuit shown in Figure5. The input resistance Rjs is
assumed to be small, the output resistance is R,=0, and the op-amp gain A, is large. 20%)
(a) Write the closed-loop transfer function in the form

Yo A
44 Ti, (+B,A)
(b) What is the expression for 3,7
() Ef A, = 5%X10°Q and Ay = 5%10*Q, what is the required B, and Rr?
(d) If A, decrease by 10 percent, what is the precent change in Ax?

6 ~ (a) Can two back-to —back conmected p-n diodes be used as a transistor ? Why ? (5%)
(b) Describe the ideal OP-Amp characteristics? (5%)
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