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Sedra & Smith “Microelectronic Circuits 5"f= B. Razavi “Fundamentals of Microelectronics”

1. A diode is biased at a current of 1 mA. (1) Determine the current change if the voltage (Vp) of the
diode changes by 1 mV. (2) Determine the voltage change if the current (Ip) changes by 10%. (10%)

2. Calculate the voltage gain, the input impedance (R;j,) and the output impedance (Rou) of the stage
depicted in Figure 1 if V5, = o and Cg is very large. (Note: the small-signal parameters g, and ;)
(15%)

3. A common-base amplifier is designed for an input impedance of R;, and an output impedance of Roy.
Neglecting Early effect, determine the voltage gain of the circuit. (10%)

4. Assuming A, = oo, compute the closed-loop gain of the inverting amplifier shown in Figure 2. (15%)

5. For the common-emitter amplifier shown in Figure 3, let Vec= 10V, R; =30 kQ, R,= 20 kQ,
Rrp=2kQ, and Rc=4 kQ. The transistor has = 100 and V,= 100 V. If the amplifier operates between
a source for which R, =20 k€, and a load R; = 5 kQ. (25%)

(1) Calculate the dc bias /.

(2) Replace the transistor with its hybrid-m model. Draw the small-signal equivalent circuit of the
entire amplifier and give the values of all its components.

(3) Find the values of Rj,.

(4) Find the voltage gain v,/vyg

(5) Find the current gain i,/i;.

6. Figure 4 shows an idea voltage amplifier having a gain of —200 V/V with an impedance Z connected
between its output and input terminals. Find the Miller equivalent circuit when Z is (a) a 5 MQ
resistance, and (b) a 2 pF capacitance. In each case use the equivalent circuit to determine vo/vg. (€)
Determine the f345 of case (b). (15%)

7. The differential amplifier in Figure 5 uses transistors with =200. Evaluate (10%)

(1) The overall differential voltage gain v,/v,;, (neglect the effect of r,).
(2) If the Rc is changed to 20 k€, what is the new gain v/vy;g.
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Re = 10 kQ

R = 1504} Ry =150 0

5kQ
Rep = 200 kQ I=1mA




