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1. (10 points) The circuit shown in Fig. 1 is intended to supply a voltage to floating
loads. Assuming ideal op amps, find the voltage gain vo/v;.
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2. (20 points) The NMOS transistor in the circuit of Fig. 2 has £,C,, =100 pA/V?,
W=32 pum,L=1 pm, and ¥, =1 V. Neglect the channel-length modulation effect
(i.e., assume A= 0). Find

(a) the overdrive voltage Voy.
(b)the drain current /.

(c) the drain voltage Vp.
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3. (15 points) For the CS amplifier shown in Fig. 3, a signal source v; with an
internal resistance Rs = 200 kQ. The NMOS transistor is operated in saturation
region and has r, = 150 kQ, g,, = 0.2 mA/V, C,s =1 pF, and C,y= 0.5 pF. Find

(a) the midband gain 4, = v,/v,.

(b)the upper 3-dB frequency f.

(c) the appropriate value of the bypass capacitor C to have the lower 3-dB
frequency f; at 100 Hz.
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4. (20 points) For the circuit of Fig. 4, the BJTs have = 100, |Vzgd = 0.7 V, and
|VCEsat| = (.2 V. Find VB and VE for

(a)v;=3 V.
(b)v,=-10 V.
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5. (20 points) For the emitter-follower circuit shown in Fig. 5, the BJT used is
specified to have £=200, Vgguctive) = 0.7 V, and V7= 25 mV. Find
(a) £ B VE, and Vg.
(b)the input resistance R; .

(c) the signal gain v,/v.
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6. (15 points) The voltage-to-current converter, as shown in Fig. 6, can supply the
load impedance Z; with a current i, proportional to v; and independent of the
value of Z;. Show that this is indeed the case by deriving the output current iy as a

function of v;.
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