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Name:  _____________________________ (please print)
Signature: __________________________

ECE 3455 –Exam 2
April 17, 2010

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).  If your answer is a plot, no box is needed.
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 90 minutes to work on this exam.

1.  ________________/40
2.  ________________/40
3.  ________________/40
							Total = 120

Room for extra work

1.  {40 Points} Assume that each of the diodes in the circuit given can be modeled using a piecewise-linear model with Vf = 1[V], rd = 1[k], and Is = 1[mA].  Find VX.  I expect that you will be able to complete at least four guesses in the time period given.  Remember that you will be graded primarily on the approach that you take to the problem.  Define the names of your regions clearly.  State your guesses, and test them explicitly.





Room for extra work


2.  {40 Points} Assume an ideal op amp.  Assume that each of the diodes in the circuit given can be modeled using a piecewise-linear model with Vf = 0.7[V], 
rd = 1.2[k], and Is = 0.  Remember that you will be graded primarily on the approach that you take to the problem.  
a)  Find the transfer characteristic vO/vI for the circuit shown below, for the range 
-15[V] < vI < +15[V].
b)  Sketch the transfer characteristic vO/vI for the circuit shown below, for the range -15[V] < vI < +15[V].  Label the important points on your sketch with numerical values.  
	




Room for extra work


3.  {40 Points} A nonlinear device called a teeparteeyor has a schematic symbol shown in Figure 1.  The transfer characteristic for this teeparteeyor is given in the plot in Figure 2.  
a) On the plot in Figure 2, draw the load line for the device assuming that the device has been connected to the circuit shown in Figure 3.  Use this load line to solve for iX.
b) Pick a straight line near the solution, and use that straight line to get a model for the teeparteeyor device that could be used to solve circuits like the one given in Figure 3.  
c) Insert the model found in part b) in the circuit shown in Figure 3, and use this to solve for iX.
d) Compare your two solutions for iX.  Comment on the differences between these two solutions, if any.


  


Room for extra work

Solutions:
1.  {40 Points} Assume that each of the diodes in the circuit given can be modeled using a piecewise-linear model with Vf = 1[V], rd = 1[k], and Is = 1[mA].  Find VX.  I expect that you will be able to complete at least four guesses in the time period given.  Remember that you will be graded primarily on the approach that you take to the problem.  Define the names of your regions clearly.  State your guesses, and test them explicitly.



2.  {40 Points} Assume an ideal op amp.  Assume that each of the diodes in the circuit given can be modeled using a piecewise-linear model with Vf = 0.7[V], 
rd = 1.2[k], and Is = 0.  Remember that you will be graded primarily on the approach that you take to the problem.  
a)  Find the transfer characteristic vO/vI for the circuit shown below, for the range 
-15[V] < vI < +15[V].
b)  Sketch the transfer characteristic vO/vI for the circuit shown below, for the range 
-15[V] < vI < +15[V].  Label the important points on your sketch with numerical values.  






3.  {40 Points} A nonlinear device called a teeparteeyor has a schematic symbol shown in 
Figure 1.  The transfer characteristic for this teeparteeyor is given in the plot in Figure 2.  
a) On the plot in Figure 2, draw the load line for the device assuming that the device has been connected to the circuit shown in Figure 3.  Use this load line to solve for iX.
b) Pick a straight line near the solution, and use that straight line to get a model for the teeparteeyor device that could be used to solve circuits like the one given in Figure 3.  
c) Insert the model found in part b) in the circuit shown in Figure 3, and use this to solve for iX.
d) Compare your two solutions for iX.  Comment on the differences between these two solutions, if any.
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1. {40 Points} Assume that each of the diodes in the circuit given can be modeled
using a piecewise-linear model with V= 1[V], r,= 1{kQ], and I, = 1{mA]. Find
Vx. Texpect that you will be able to complete at least four guesses in the time
period given. Remember that you will be graded primarily on the approach that
you take to the problem. Define the names of your regions clearly. State your
guesses, and test them explicitly.

+15[V] +15[V] +15[V] Lo

69[kQ] ® -
D

560[Q] 470[Q)] 22[kQ)]

-15[V] -15[V] -15[V]
This PrOblem T3 move Ca.rn‘ly solved [f e take the
Thevenin ecluf\/a/en-t' st cach end of both diodes.
To do this we note that

Vg = 300v3 E‘:’gi:% S1shy) = -2.83fv]

Rti1 = Seofn))/ 2aofnl = 33300

Vrha = 3ofu) 2 ~jsfV) = 3990

Rrua = 4705a3) 7s0fn) = 289LR) nij:e

= 2 - = =775, a
Vriz = 30§y} Ad— —1s{u]= ~7.75[v]  ( pege
Rrus = 230w} )i ¢9fend = 16.7(k




image7.png
ECE 3455 Exam 2 — April 17, 2010 — Page 4

Room for extra work Pf‘Oblem) ontinued.

Redrawinj, we hgue

D
+0pa = - Ux

We 3“355 that DA 'S5 in Ngfovw @ ank DB 1 7in rejl'on@

InSeft.'nj the moo(el{) we have

= ") - (<3955)
16.702) + 28/5)

{pe

4)5 = - ASYLuA)

Ux = =3.49{v] +[DB<987[JL])= -3.51{v]
Upp = -2.83 -Ux = 683fmv)
Tests:| Ts  -ifma)é (ppc O2 Yes

Ts O<Upp< 1fv)? Yes v
Good guesses.

Thas, | Uy = -5.5107)





image8.png
ECE 3455 Exam 2 — April 17,2010 — Page 5

2. {40 Points} Assume an ideal op amp. Assume that each of the diodes in the
circuit given can be modeled using a piecewise-linear model with V= 0.7[V],
rqs=1.2[kQ], and I, = 0. Remember that you will be graded primarily on the
approach that you take to the problem.

a) Find the transfer characteristic vo/v, for the circuit shown below, for the range
-15[V] <v;<+15[V].

b) Sketch the transfer characteristic vp/v; for the circuit shown below, for the
range -15[V] <v;<+15[V]. Label the important points on your sketch with
numerical values.
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3. {40 Points} A nonlinear device called a teeparteeyor has a schematic symbol
shown in Figure 1. The transfer characteristic for this teeparteeyor is given in the
plot in Figure 2.

a) On the plot in Figure 2, draw the load line for the device assuming that the
device has been connected to the circuit shown in Figure 3. Use this load line
to solve for iy.

b) Pick a straight line near the solution, and use that straight line to get a model
for the teeparteeyor device that could be used to solve circuits like the one
given in Figure 3.

¢) Insert the model found in part b) in the circuit shown in Figure 3, and use this
to solve for iy.

d) Compare your two solutions for iy. Comment on the differences between these
two solutions, if any.
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