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The circuit in figure 1 utilizes an ideal op amp. (a) Find /i, 5, I3, and V. (4 %) (b) If V,1s not to be lower
than -13 V, find the maximum allowed value for Ry. (5 %) (c) If Ry is varied in the range 100 Q to 1 kQ,

what is the corresponding change in V,? (3 %)
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2. Refer the Fig. 2, a string of three diodes is used to provide a constant voltage of about 2.1 V. We want to
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calculate output voltage and the percentage change in this regulated voltage caused by (a) a + 10% change
in the power-supply voltage. (6 %) (b) The connection of a 1-kQ load resistance. Assume n = 2. (6 %)

vi=4+10V

Refer to Fig. 3, we wish to analyze this circuit to determine (a) The voltages at all nodes. (4 %) (b) The
currents through all branches. (4 %)

In the circuit shown in Fig. 4, the transistor has a § of 200. (a) To determine the DC voltages and currents
of the circuit (also find gy, and ry). (8 %) (b) Find the input resistances R;; and Rj, and the overall voltage
gain (vo/vsig). (4 %) (c) For an output signal of + 0.4 V, what values of vz and vy, are required? (6 %)
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* For NMOS transistors: 1 74
In the saturation region: ip= 5 H,C,. (—L—)(VGS Vo, )V (1+ Av )
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In the triode region: i
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5. The circuit shown in Fig. 5 is an AC circuit of an amplifier, if g, | = g2 = g3 =20 mA /V, ol =To2 =

I'o3 = 200 kQ, please find the voltage gain V,u/ Vi and the output impedance Roy. ( 15% )
6. For the circuit shown in Fig. 6, if =0, (W /L) =600, p,cox = 200 pA / V2, Vo = 0.4 V. Find (a) DC

voltage Vas. (5% ) (b) Rin, Rout, and Voy/ Vin. (15%)
Calculate the differential voltage gain of the circuits shown in Fig. 7. Assume perfect symmetry and g;,; =

7.
€12 = 8m3= L8ma=30mA/V, Tol =To2=To3=To4 =20 kQ, Rss =100 kQ, V¢ and Iss are constant voltage

and current sources. ( 15% )
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