ECE 3455 – Exam 1 – February 28, 2004


Name:  _____________________________ (please print)

Signature: __________________________

Circle your class time:    10-11:30 PM, TuTh          11:30AM - 1PM, MW

DO NOT OPEN THIS BOOKLET UNTIL INSTRUCTED TO DO SO

ECE 3455 – Electronics

Exam 1

 February 28, 2004

1.  This exam is closed book.  You may have a crib sheet consisting of one 8½” x 11” sheet of paper written on both sides (or the equivalent area on another medium).  You may use any calculator, but no computers or laptops are allowed.

2.  Show all work necessary to complete the problem on these pages.  If you go on to another page, indicate clearly where your work can be found.  A solution without the work shown will receive no credit.

3. Show all units in expressions and figures.

4. Do not use red ink.  Do not use red pencil.

5. You will have 90 minutes to work on this exam.

1  ________________/1

2 ________________/35

3 ________________/30

4 ________________/35

Total ________________/101

1)  {1 Point} On the front page, circle your class time.

Room for extra work

2)  {35 Points}  Three identical transresistance amplifiers, of the type shown in Figure 2, are connected together as shown in Figure 1.  Note that the numbers indicate the exact position of each of the terminals.

a) Find the transconductance, 
[image: image1.wmf]l
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b) Find the input resistance seen by the source.

c) Find the output resistance seen by the load.

d) Find the equivalent transconductance amplifier, as seen by the source and the load.  Draw this equivalent, attach the source and load, and label il and vi.  
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Room for extra work

3)  {30 Points}  For the circuit shown below, find the poles and zeroes of the transfer function,  
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.  Indicate whether the poles or zeroes are multiple poles or zeroes, and how many there are at each frequency.
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Room for extra work

4)  {35 Points}  The straight-line approximation to the phase Bode plot for a circuit is shown below.  It is known that 
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It is also known that all of the poles and zeroes for this circuit are in the range
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except for two poles at  = 0.  


Use the blank semi-log graph paper, on the page that follows the phase plot, to plot the straight-line approximation to the magnitude Bode plot for this circuit.  A spare copy of the semi-log graph paper is provided, in case you need it.  If you need to make any calculations, please show these calculations below.  At a minimum, please indicate in the space below the location of all poles and zeroes in this frequency range.  
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2)  {35 Points}  Three identical transresistance amplifiers, of the type shown in Figure 2, are connected together as shown in Figure 1.  Note that the numbers indicate the exact position of each of the terminals.

a) Find the transconductance, 
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b) Find the input resistance seen by the source.

c) Find the output resistance seen by the load.

d) Find the equivalent transconductance amplifier, as seen by the source and the load.  Draw this equivalent, attach the source and load, and label il and vi.  
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3)  {30 Points}  For the circuit shown below, find the poles and zeroes of the transfer function,  
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.  Indicate whether the poles or zeroes are multiple poles or zeroes, and how many there are at each frequency.
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4)  {35 Points}  The straight-line approximation to the phase Bode plot for a circuit is shown below.  It is known that 
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It is also known that all of the poles and zeroes for this circuit are in the range
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except for two poles at  = 0.  


Use the blank semi-log graph paper, on the page that follows the phase plot, to plot the straight-line approximation to the magnitude Bode plot for this circuit.  A spare copy of the semi-log graph paper is provided, in case you need it.  If you need to make any calculations, please show these calculations below.  At a minimum, please indicate in the space below the location of all poles and zeroes in this frequency range.  
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The plot below is drawn starting at the right side, and working left, since that is where we were given a value for the magnitude of the transfer function.  On the far right, having passed z3, we know that the slope is zero, since we have passed three poles and three zeroes.  


In the frequency range between p3 and z3, we must have a slope of –20[dB/dec].  To the left of that the slope must be zero, and to the left of z1 and z2, the slope must be –40[dB/dec], due to the two poles at  = 0.  We draw a succession of straight lines, using these slopes, to get the plot that follows.
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Data

		Semilog Graph Paper

		Dave Shattuck, 10Sep98				File Name = Semilog_Graph_paper_XL97

		Frequency		Magnitude in dB		Straight line approx.		Frequency		Phase (in degrees)		Straight line approx.

		0.001		60		0		0.001		90		-90

		0.002		60		0		0.002		90		-90

		0.005		60		0		0.005		90		-90

		0.01		60		0		0.01		90		-90

		0.02		60		0		0.02		90		-90

		0.05		60		0		0.05		90		-90

		0.1		60		0		0.1		90		-90

		0.2		60		0		0.2		90		-90

		0.5		60		0		0.5		90		-90

		1		60		0		1		90		-90

		2		60		0		2		90		-90

		5		60		0		5		90		-90

		10		60		0		10		90		-90

		20		60		0		20		90		-90

		50		60		0		50		90		-90

		100		60		0		100		90		-90

		200		60		0		200		90		-90

		500		60		0		500		90		-90

		1000		60		0		1000		90		-90

		2000		60		0		2000		90		-90

		5000		60		0		5000		90		-90

		10000		60		0		10000		90		-90

		20000		60		0		20000		90		-90

		50000		60		0		50000		90		-90

		100000		60		0		100000		90		-90

		200000		60		0		200000		90		-90

		500000		60		0		500000		90		-90

		1000000		60		0		1000000		90		-90

		2000000		60		0		2000000		90		-90

		5000000		60		0		5000000		90		-90

		10000000		60		0		10000000		90		-90
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Data

		Semilog Graph Paper

		Dave Shattuck, 10Sep98				File Name = Semilog_Graph_paper_XL97

		Frequency		Magnitude in dB		Straight line approx.		Frequency		Phase (in degrees)		Straight line approx.

		0.001		60		0		0.001		90		-90

		0.002		60		0		0.002		90		-90

		0.005		60		0		0.005		90		-90

		0.01		60		0		0.01		90		-90

		0.02		60		0		0.02		90		-90

		0.05		60		0		0.05		90		-90

		0.1		60		0		0.1		90		-90

		0.2		60		0		0.2		90		-90

		0.5		60		0		0.5		90		-90

		1		60		0		1		90		-90

		2		60		0		2		90		-90

		5		60		0		5		90		-90

		10		60		0		10		90		-90

		20		60		0		20		90		-90

		50		60		0		50		90		-90

		100		60		0		100		90		-90

		200		60		0		200		90		-90

		500		60		0		500		90		-90

		1000		60		0		1000		90		-90

		2000		60		0		2000		90		-90

		5000		60		0		5000		90		-90

		10000		60		0		10000		90		-90

		20000		60		0		20000		90		-90

		50000		60		0		50000		90		-90

		100000		60		0		100000		90		-90

		200000		60		0		200000		90		-90

		500000		60		0		500000		90		-90

		1000000		60		0		1000000		90		-90

		2000000		60		0		2000000		90		-90

		5000000		60		0		5000000		90		-90

		10000000		60		0		10000000		90		-90
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