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(1) People usually associate Paris with art and romance. (34)
(2) Our class is going to have a costume party next Saturday. (3 43+)
(3) Mr. Brown is the stingiest person that | have ever known. (3 43)
(4) He did not realize how cold it was until he went outside. (3 4})
(5) Ihope I didn’t embarrass you in front of your friends. (34)
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1. Let OP be ideal, find the output voltage v, in terms of the input voltages v; and v, for the
following circuit. (5%)

Ry

2. AnIC NMOS transistor has W = 100 um, L = 10pum, p,Cox = 20 };LA/Vz, Va=100V,y=
0.5 V2 Vg =1 V, and 2¢y = 0.6 V. Calculating the value of V at Vsg = 4 V with the

formula of Vo=V +7[ ¢, +Vy, - 24 /]. Also, for Vgs = 3V and Vps = 5V, calculating Ip for

Vsg = 0 V and for Vsg = 4 V. What is the output resistance ry for each of the two cases?
(10%) |

3. Consider the current mirror of the following circuit with Vgs = -5 V and Iggr = 10 pA. Let
all devices to be identical, with V, =1V, u,Co =20 }.LA/VZ, W=40um,L =10 um, and V, ‘
=20 V. Find the output resistance, V¢s and the lowest allowable output voltage. (10%)
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4. Use the feedback method to find the voltage gain Ay the input resistance R;; and the output
resistance R, with feedback of the inverting op amp configuration. Let the op amp have
- open-loop gain p = 10*, Rig = 100 kQ, and ro = 1 kQ. (10%)
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