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Name:  _____________________________ (please print)

Signature: __________________________

ECE 3455 – Final Exam
December 6, 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.  ________________/20

2.  ________________/20
3.  ________________/20

4.  ________________/30

5.  ________________/20








Total = 110

Room for extra work

1.  {20 Points} Assume ideal op amps.  
a)  Find iX if switch SWA is open and switch SWB is closed. 
b)  Find iX if switch SWA is closed and switch SWB is closed. 


[image: image1.emf]-

+

780[



] 1.7[k



]

+15[V]

-15[V]

2.2[k



]

4.7[k



]

+

-

V

S

 =

5[V]

-

+

+15[V]

-15[V]

3.9[k



]

SWB

SWA

i

X


Room for extra work

2.  {20 Points} Assume an ideal op amp.  The diode can be modeled with a piecewise linear model with Vf = 0.7[V], rd = 750[], and Is = 1[mA].  Find the transfer characteristic vOUT as a function of vIN, giving the appropriate equations and ranges of validity.  Plot the transfer characteristic for the range 
-5[V] < vIN < +5[V].  
Show your steps, listing your guesses and tests.  It is suggested that you pick some particular values of vIN  to begin, and work from there.  Partial credit will be given where appropriate.
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Room for extra work

3.  {20 Points} Describe, using complete sentences, the operation of the astable multivibrator that you built in the laboratory for Experiment IV.  Describe what happens to the voltages at the input terminals of the op amp, as a function of time.  Give the equations for these voltages as a function of time.  Explain how the period of the square wave is obtained.  Use diagrams as appropriate to help explain your answers.  
Room for extra work
4.  {30 Points} Assume that the  for this transistor is 100, and that it operates at room temperature.  The voltage source vI(t) is a zero-mean signal source.  Assume that capacitor C1 is a very large capacitor, large enough to be considered effectively infinite in capacitance for this circuit.

a)  Find the values for IB, IC, IE, VB, VC, and VE.

b)  Solve for H() = Vo/Vi, for the signal amplifier.

c)  Sketch the straight-line approximations to the magnitude and phase Bode plots for this circuit.  

d)  Find the range of frequencies for the passband for this circuit.
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Room for extra work

5.  {20 Points} A nonlinear device, known as an egresstitator, has the schematic symbol shown in Figure 1.  The characteristic curves for a typical egresstitator are given in Figures 2 and 3.  Find the signal model that would hold for the egresstitator when it has been biased into Region 2.
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Solution:
1.  {20 Points} Assume ideal op amps.  

a)  Find iX if switch SWA is open and switch SWB is closed. 

b)  Find iX if switch SWA is closed and switch SWB is closed. 
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2.  {20 Points} Assume an ideal op amp.  The diode can be modeled with a piecewise linear model with Vf = 0.7[V], rd = 750[], and Is = 1[mA].  Find the transfer characteristic vOUT as a function of vIN, giving the appropriate equations and ranges of validity.  Plot the transfer characteristic for the range 
-5[V] < vIN < +5[V].  

Show your steps, listing your guesses and tests.  It is suggested that you pick some particular values of vIN  to begin, and work from there.  Partial credit will be given where appropriate.
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3.  {20 Points} Describe, using complete sentences, the operation of the astable multivibrator that you built in the laboratory for Experiment IV.  Describe what happens to the voltages at the input terminals of the op amp, as a function of time.  Give the equations for these voltages as a function of time.  Explain how the period of the square wave is obtained.  Use diagrams as appropriate to help explain your answers.  
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4.  {30 Points} Assume that the  for this transistor is 100, and that it operates at room temperature.  The voltage source vI(t) is a zero-mean signal source.  Assume that capacitor C1 is a very large capacitor, large enough to be considered effectively infinite in capacitance for this circuit.

a)  Find the values for IB, IC, IE, VB, VC, and VE.

b)  Solve for H() = Vo/Vi, for the signal amplifier.

c)  Sketch the straight-line approximations to the magnitude and phase Bode plots for this circuit.  

d)  Find the range of frequencies for the passband for this circuit.
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5.  {20 Points} A nonlinear device, known as an egresstitator, has the schematic symbol shown in Figure 1.  The characteristic curves for a typical egresstitator are given in Figures 2 and 3.  Find the signal model that would hold for the egresstitator when it has been biased into Region 2.

[image: image23.png]- Region 3

Region 2

¥ _|§‘G

o H
Figure 1 Figure 2

The evealy spaced
5 “V\(’_.’T P;\.evﬁ |
me an oo Cuvreat -
MéPf"‘*f'“{‘ Luvveat

- 1
Source Wheve o

L 9 : .
{imA] Changée tn

—

Ly gives inoink)
H S JULU\A’I{

Change 10 (’F) ;
N A
| MJ\Q})( vdeat of UFG- :
N~ T

o Uy thet oce
with a Y(ah) change in Ly . Ths  means
\ a 125 (a) res?ffmcej Pos.‘«t(ve due To He///
\ Po\js}“ué S?jw\ conveation heve. -

T
wry

N
3
b

J

1

1

|

!

M o S— P
T i'/bee V\ﬂxff)aje





[image: image24.png]ECE 3455 Final Exam — December 6, 2006 — Page 12

Room for extra work

-

@ Lon f;V\\AFGQ,

",‘/O‘,\/D(. b(





_1226833688.vsd

_1226838127.vsd

_1226838948.vsd

_1226839670.vsd

_1226837459.vsd

_1226832872.vsd

