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ELEE 3455 -- Quiz #6


August 5, 1998


Shattuck Section





1.  This quiz is open book, open notes.


2.  Show all work on these pages.  Show all work necessary to complete the problem.  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.  Units must be given in all intermediate results and in the solution.  Units in the exam will be included between square brackets.  Be careful to use appropriate notation throughout.


4.  Do not use red ink.


5.  You will have 40 minutes to work on this quiz.








________________/20


�
Room for extra work


�
It is given that the transistor in the circuit below has the following characteristics:  ß = 100, VECSAT = 0.2, and room temperature operation.


Find the input resistance seen by the source.  State your assumptions, and test them.  


�
 ELEE 3455 - Quiz #6  - August 5, 1998 - Shattuck Section - Solution


It is given that the transistor in the circuit below has the following characteristics:  ß = 100, VECSAT = 0.2, and room temperature operation.


Find the input resistance seen by the source.  State your assumptions, and test them.  



































Solution:  


Assume that the transistor is biased in the linear region.  Draw the dc equivalent circuit model for the transistor.  


Take Kirchhoff’s Voltage Law around the b-e loop.  















































Tests:


Is IB > 0?  Yes.


Is VEC > 0.2[V}?  VEC = 8.4 - (-0.9) = 9.3[V]   Yes.


Linear Region was a good assumption.  Now, we know that


rπ = 25[mV]/30[µA] = 830[Ω].  





See next page:


�
Now, draw the ac equivalent circuit, removing the source, and replacing it with a test source.  The very large capacitors act as short circuits in this case.


I will choose a 1[V] test source.








