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ECE 3455  Electronics


Final Exam -- December  9, 1998





DO NOT OPEN THIS QUIZ BOOKLET UNTIL YOU ARE TOLD TO BEGIN





1.  This quiz is open book and open notes.  Any calculator may be used.


2.  You will have 180 minutes to complete this exam.


3.  Show all work on these pages.  Show all work necessary to complete the problem.  If your work goes on to another page, indicate this with a note.  A solution without the necessary work shown will receive no credit.


4.  Use appropriate notation.


5.  Show units in all answers and in all major intermediate results.  Units in the exam questions will be enclosed in square brackets.


6.  Do not use red ink.  Do not use red pencil.


7.  There are 110 points on this exam.  Work as many problems as you can within the time allotted.











1) ______________/10


2) ______________/15


3) ______________/30


4) ______________/15


5) ______________/30


6) ______________/10





�
Room for extra work


�
1)  (10 Points)  Find the voltage gain, vo/vi, for the op amp amplifier shown below.  Assume an ideal op amp.


�





��
2.  (15 Points)  In the circuits below, you should assume ideal op amps, transistors with ß = 100, and ideal diodes.  Find VX in each circuit.


�








�
Room for Extra Work


�


�


��
3)  (30 Points) Assume that the transistor amplifier below has been biased in the linear region.  Assume that rπ = 1[kΩ], and 


ß = 100.  Assume room temperature operation.  Sketch the straight line approximations to the magnitude and phase Bode plots for the transfer function, H(w) = Vo/Vs.  Use the axes on the next 2 pages for your plots.
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�
�


�


��
4) (15 Points) A logic family has the following characteristics.  The variables are defined in the models drawn below.


The output in the high state can be modelled with VOUT = 10[V] and ROUT = 470[Ω].


The output in the low state can be modelled with VOUT = -5[V] and ROUT = 500[Ω].


The input in the high state can be modelled with IIN = -1[mA] and RIN = 20[kΩ].


The input in the low state can be modelled with IIN = 0.5[mA] and RIN = 3[kΩ].


It is given that VIH = 6[V] and VIL = 1[V].  Find the fanout for noise margins equal to 1[V].  


�


�
�


�


�
5) (30 Points)


�


A 2 terminal nonlinear device known as the davistor can be modelled using the characteristic curves above.  The schematic symbol for the davistor is shown above.  This device is included in the circuit below.  Find VX and IX.  State your assumptions, and test them.  State your tests explicitly.  You will be graded on the process that you follow.


�


�
�


�


�
6)  (10 Points)  As an electrical engineering consultant, you have been hired by the Rheoglob Corporation and been given the following invention disclosure.


	“A new device, intended to replace the bipolar junction transistor, has been developed by Dave Labs.  This 2-terminal device, called the davistor, can be used to replace the bipolar junction transistor in virtually all applications.  Since it has only 2 terminals, its compact design will lead to further improvements in circuit density.  This device can yield transconductance gains for signals at up to 1[mS], and can yield transresistance gains for signals at up to 2.5[kΩ].  A typical room temperature characteristic curve is given.”


	Analyze these claims.  Explain whether you believe that Rheoglob Corporation should invest money int he development of this device, and why or why not.  Write your answer in complete sentences, including equations, diagrams or plots as needed.


�


================================================


Solution


	The Rheoglob Corporation should not invest in the davisto
