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1. Figure 1 shows a circuit having an input resistance of 100 kQ and a gain that can be varied » )
: : b s 3. For each of the circuits shown in Figure 3, find the emitter, base, and collector voltages and

from -1 V/V to -10 V/V using the 10-k€2 potentiometer R,. What is the voltage gain when curronts. Use =30, but assume| Vs, [=0.7V independent of current level. (20 pts, "

the potentiometer is set exactly at its middle value? (15 pts) .
sub-problem is 5pts)
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2. The amplifier shown in Fig. 2 is biased to operate at /,,=1mA, g, =1 mA/V. Neglecting (@) (b) (c) (d)
Figure 3

7, . (20 pts, each sub-problem is 10 pts)
(a) Find the midband gain.
(b) Find the value of C that places f, (the low 3-dB frequency) at 10Hz.
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4. See Figure 4 and assume that R,C, >> R,C, . (30 pts, each sub-problem is 10pts)
(a) Derive the transfer function of the circuit.
(b) Sketch the Bode plot for the magnitude response of the circuit.
(¢) Design a circuit to provide a gain of 60dB in the “middle frequency range,” a
low-frequency 3-dB point at 100Hz, a high-frequency 3-dB point at 10kHz, and an input
resistance (at high frequency) of 1kQ.
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Figure 4

5. Figure 5 shows a common-source (CS) amplifier with Rsig=100kQ, R; = 4.7MQ, R, =
R, =15kQ, gm=ImA/V, 1,=150kQ, Cgs=1pF, Cga=0.4pF, Cs=1.6pF, C;, =3.3nF, and
C¢2=0.53pF. Find
(a) The midband gain Ay. (7pts)

(b) The upper 3-dB frequency fj. (8pts)
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Figure 5



