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Name:  _____________________________ (please print)
Signature: __________________________

ECE 3355 –Exam 2
November 17, 2012

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.  ________________/35
2.  ________________/35
3.  ________________/35
							Total = 105

Room for extra work
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5][bookmark: OLE_LINK6]
1.  {35 Points} Assume that the diodes can be modeled using a piece-wise linear diode model with Vf = 1[V], rd = 1[k], and Is = 1[mA].  Find VX.  Show your work, stating your tests explicitly.  Define all variables appropriately.  You are expected to be able to complete at least two reasonable guesses, if needed, in the time period allotted.  




  

Room for extra work


2.  {35 Points} Assume that for both transistors,  = 100.  Show your work, stating your tests explicitly.  You are expected to be able to complete at least two reasonable guesses in the time period allotted.  Find VA  and VX.  







Room for extra work


Room for extra work


3.  {35 Points} Use the circuit shown below in Figure 1 to solve this problem.  Assume an ideal op amp.  Pick values for R1, R2, R3, R4, C1, C2, C3, and C4, so that the transfer function  Vo/Vi = H(f) results in the magnitude Bode plot with the straight-line approximation shown in Figure 2.  Your values do not need to be realistic values.  Show your work, explaining each of your design choices.


 
Room for extra work


Solutions:
1.  {35 Points} Assume that the diodes can be modeled using a piece-wise linear diode model with Vf = 1[V], rd = 1[k], and Is = 1[mA].  Find VX.  Show your work, stating your tests explicitly.  Define all variables appropriately.  You are expected to be able to complete at least two reasonable guesses, if needed, in the time period allotted.  




  

2.  {35 Points} Assume that for both transistors,  = 100.  Show your work, stating your tests explicitly.  You are expected to be able to complete at least two reasonable guesses in the time period allotted.  Find VA  and VX.  










3.  {35 Points} Use the circuit shown below in Figure 1 to solve this problem.  Assume an ideal op amp.  Pick values for R1, R2, R3, R4, C1, C2, C3, and C4, so that the transfer function  Vo/Vi = H(f) results in the magnitude Bode plot with the straight-line approximation shown in Figure 2.  Your values do not need to be realistic values.  Show your work, explaining each of your design choices.
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1. {35 Points} Assume that the diodes can be modeled using a piece-wise linear
diode model with V= 1[V], r,= 1{kQ], and /; = 1[mA]. Find V. Show your
work, stating your tests explicitly. Define all variables appropriately. You are
expected to be able to complete at least two reasonable guesses, if needed, in the

time period allotted.
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Room for extra work
Viw = 130v) +l{ma)(10fknd) = 2a(v]
Voa = Vi ~Ux =(22~/0.16)gv) = 11.894v]
Tests:| Ts (pc 207 Yes v
Ls U, 207 No Bad guess.
Now, we guess D, in cegion @) and D, in region®

Redraw;ﬂjJ we have

+,9‘CV] O: U;("QZV]‘S.ZZMU*—V,;i-II[MJ
(.I 32, g[m /l_? ‘ ' ij)'g ” aﬁ(nj
oA | Ui Solving, v =158 )
, I, lpp = 12 ~1Sgfy)
ot e STk = -0 38’[:1»4]
820k lpe = 058 +1)5y
T Anag - & Tma)
-13g7 £
Tests: '
estsr] T R3S (207 K o

Is lpez07? Vs v

Goocd wessCS.




image7.png
ECE 3355 Exam 2 — November 17, 2012 — Page 5

2. {35 Points} Assume that for both transistors, f=100. Show your work, stating
your tests explicitly. You are expected to be able to complete at least two
reasonable guesses in the time period allotted. Find V; and Vy.
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3. {35 Points} Use the circuit shown below in Figure 1 to solve this problem.
Assume an ideal op amp. Pick values for R;, R;, R;, Ry, C,, C3, Cs, and Cy, so that
the transfer function V,/V;= H(f) results in the magnitude Bode plot with the
straight-line approximation shown in Figure 2. Your values do not need to be
realistic values. Show your work, explaining each of your design choices.
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Room for extra work
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