EE 115A

Final Exam
Fall 2006

Your Name:

o lwhbRs

Name of Person to Your Left: Name of Person to Your Right:

Time Limit: 3 Hours
Where applicable, place answers inside designated boxes.
Use all approximations specified in each problem.

1. 5 5. /1
2.5 6. /O
3. 10
4. 8

Total: 50



1. Plot V,,; and Ip; as a function of V;,, as V;, goes from —oo to +c0. Determine the coordinates of each
break point in the plots. Assume a constant-voltage diode model and I} R; > Vp on-
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2. Determine the value of 3 that places @ at the edge of saturation. Assume V4 = oo and Is = 8 X 1016
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3. Compute the output impedance of each circuit as n — oc. Assume V4 < 00, A > 0,and § < oc.
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4. Determine the region of operation of each transistor (off, triode region, or saturation region). Assume a
threshold voltage of 0.4 V for NMOS devices and —0.4 V for PMOS devices.
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5. Plot Ix as a function of Vx as Vx varies from 0 to 1.8 V. Assume A = 0 and Vrgp = —0.4 V. Determine

at what value of V the device changes its region of operation.
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6. In the circuit shown below, assume the op amp is ideal and has an infinite gain. Also, A = 0.

(a) Assuming R, = 0, determine V. as a function of Vj,,. For what range of Vi, does the circuit produce a
meaningful output, i.e., M| ramains on?

(b) Now assume R, > 0 and calculate the value of Vj,, that places M, at the edge of saturation.
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