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Name:  _____________________________ (please print)

Signature: __________________________

ECE 3455 – Final Exam

May 3, 2006

Keep this exam closed until you are told to begin.

1.  This exam is closed book, closed notes.  You may use one 8.5” x 11” crib sheet, or its equivalent.

2.  Show all work on these pages.  Show all work necessary to complete the problem.  A solution without the appropriate work shown will receive no credit.  A solution that is not given in a reasonable order will lose credit.  Clearly indicate your answer (for example by enclosing it in a box).

3.  It is assumed that your work will begin on the same page as the problem statement.  If you choose to begin your work on another page, you must indicate this on the page with the problem statement, with a clear indication of where the work can be found.  If your work continues on to another page, indicate clearly where your work can be found.  Failure to indicate this clearly will result in a loss of credit.  

4.  Show all units in solutions, intermediate results, and figures.  Units in the exam will be included between square brackets.

5.  Do not use red ink.  Do not use red pencil.

6.  You will have 180 minutes to work on this exam.

1.  ________________/15

2.  ________________/20

3.  ________________/15

4.  ________________/20

5.  ________________/15

6.  ________________/15








Total = 100

1.  {15 Points} The characteristic curve for a device is shown in Figure 1.  The definitions for the polarities for the current and voltage are given in Figure 2.  

a) Find a circuit model that would be appropriate for use in the range 
7[mA] < iA < 10[mA].  Draw the model, labeling terminals b and c.

b) Find a model that would be appropriate for signals, for IA = -8[mA].  Draw the model, labeling terminals b and c.
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2.  {20 Points} A piecewise-linear diode model can be used to model a diode that has been connected to a device.  The device is linear.  The diode can be modeled using a piecewise-linear model with Vf = 0.7[V], rd = 100[], and Is = 1[mA].  

a) Assume that the device has a Thévenin equivalent resistance that is positive.  How many different solutions for the diode current can there be in this case?

b) Assume that the device has a Thévenin equivalent resistance that is negative.  How many different solutions for the diode current can there be in this case?  

Explain your answers to both parts of the problem, using diagrams, plots, and complete sentences.

3.  {15 Points} Assume an ideal op amp. 

a) Find the input resistance seen by the source, assuming |vS| < 1[V].

b) Find the highest and lowest values for vS that will keep the value, which you found in part a), valid. 
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4.  {20 Points} Assume an ideal op amp, and a transistor with  = 100, operating at room temperature.  Find the signal gain, vout/vin, in the passband, for this circuit. 
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5.  {15 Points} Assume an ideal op amp, and a transistor with  = 100, operating at room temperature.  Assume that the diode can be modeled using a piecewise-linear model with Vf = 0.7[V], rd = 200[], and Is = 2[A].  Find IA.  
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6.  {15 Points} In the following circuit, a capacitor CE was added in parallel with resistor RE.  Assume that before the capacitor was added, the transistor was biased into the linear region.  Explain your answers for all parts using complete sentences, diagrams, and equations, as necessary.

a) How will the addition of CE affect the dc bias conditions?

b) How will the addition of CE affect the voltage gain, vout/vin?

c) Does the addition of CE add a pole, or a zero, or both, or neither, to the transfer function Vout/Vin?  
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Solutions:

1.  {15 Points} The characteristic curve for a device is shown in Figure 1.  The definitions for the polarities for the current and voltage are given in Figure 2.  

a) Find a circuit model that would be appropriate for use in the range 
7[mA] < iA < 10[mA].  Draw the model, labeling terminals b and c.

b) Find a model that would be appropriate for signals, for IA = -8[mA].  Draw the model, labeling terminals b and c.
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2.  {20 Points} A piecewise-linear diode model can be used to model a diode that has been connected to a device.  The device is linear.  The diode can be modeled using a piecewise-linear model with Vf = 0.7[V], rd = 100[], and Is = 1[mA].  

a) Assume that the device has a Thévenin equivalent resistance that is positive.  How many different solutions for the diode current can there be in this case?

b) Assume that the device has a Thévenin equivalent resistance that is negative.  How many different solutions for the diode current can there be in this case?  

Explain your answers to both parts of the problem, using diagrams, plots, and complete sentences.
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3.  {15 Points} Assume an ideal op amp. 

a) Find the input resistance seen by the source, assuming |vS| < 1[V].

b) Find the highest and lowest values for vS that will keep the value, which you found in part a), valid. 
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4.  {20 Points} Assume an ideal op amp, and a transistor with  = 100, operating at room temperature.  Find the signal gain, vout/vin, in the passband, for this circuit. 
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5.  {15 Points} Assume an ideal op amp, and a transistor with  = 100, operating at room temperature.  Assume that the diode can be modeled using a piecewise-linear model with 
Vf = 0.7[V], rd = 200[], and Is = 2[A].  Find IA.  
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6.  {15 Points} In the following circuit, a capacitor CE was added in parallel with resistor RE.  Assume that before the capacitor was added, the transistor was biased into the linear region.  Explain your answers for all parts using complete sentences, diagrams, and equations, as necessary.

a) How will the addition of CE affect the dc bias conditions?

b) How will the addition of CE affect the voltage gain, vout/vin?

c) Does the addition of CE add a pole, or a zero, or both, or neither, to the transfer function Vout/Vin?  
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