EE 115A
Winter 2011

Midterm Exam
Feb 7" 2010

Instructions: This exam consists of five
problems, blank sheets for the solutions and
additional blank sheets. You have 1 hour 45
minutes to finish your exam.

Name:

UID:

Left student’s name:
Right student’s name:

Problem1: % /120
Problem2: 20 /30
Problem3: e 20
Problem4: 30/30

Problem5 (Bonus): © /20

Total: §8

The professor did not provide solutions to #2, so | included mine. They are 2/3 correct.
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Problem 1 (20)
For the circuit in the following figure, please plot the input — output characteristics (Vout
vs. Vin) for -5V < Vin < 5V. Please find the important break-points and the slope (show
steps), and label them on the waveform.

(a) Assume ideal diodes.

(b) Assume constant-voltage diode model (Vp o, = 0.7V).

(10 + 10 = 20 points)
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Problem 2 (30)

For the circuits in the following figure, each utilizes an ideal diode. Please sketch the
output in the steady-state for the shown input. Label the most positive and the most
negative output levels and mathematically justify your sketch. Please provide two sets of
outputs for a) RC<<T, b) T<RC <00,

(15 + 15 = 30 points)
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Problem 3 (20)

Assume 1;=8*10"'°, B= 100, VA=, V¢ s41=0.2 V. Find I¢, Vg, Vg and identify the
region of operation.
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Problem 4 (30)

For the amplifier circuit shown below, assume that Is(pnp) = 5*107¢, B(pnp) =100,
Va(pnp) = oo, Is(npn) = 5*10™"°, B(npn) = 80, Vg s47=0.2 V, and V a(npn) = oo,

(a) For Rey = 2K, solve for the voltages of all three terminals of both transistors Q; and
Q2 (VE, V¢, and V3 for both the npn and pnp).

(b) For what values of R¢, will the device Q, be in saturation region?
*You may neglect I with respect to Ig.
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Problem 5 (Bonus, 20 total)
For the circuit in the following figure, Is=5*10-16A, B=100, Vce(sat) = 0.2V, Vp o,=0.7V

and V,=00,C2=00,

a) Calculate the small signal parameter for the transistor.

b) Draw the small signal model for the circuit shown.

¢) Calculate the input and output impedance (Rin and Rout) and voltage gain when
C1=0; and when C1=00 ,
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