Name:  _____________________________ (please print)

Signature: __________________________

ECE 3455 -- Quiz #5

November 14, 2000

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 in the quiz will be included between square brackets.

4.  Do not use red ink.

5.  You will have 30 minutes to work on this quiz.

________________/20

Room for extra work

The transistor in the circuit shown has been biased into the linear region, with 
r= 650[], and = 200.  Find the output resistance seen by the load, in the passband.
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 ECE 3455 -- Quiz #5 – November 14, 2000 -- Shattuck Section - Solution

The transistor in the circuit shown has been biased into the linear region, with 
r= 650[], and = 200.  Find the output resistance seen by the load, in the passband.
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Solution:   


The first step in this problem is to replace the transistor with its ac small signal model, and to redraw the rest of the circuit with the ac components only.  Since we are in the passband, the capacitors must be either short-circuits or open-circuits.  In both cases, there would be no output signal if the capacitor were open-circuits.  Therefore, we will use short circuits for each.  Redrawing, we have the circuit that follows.
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This is the ac equivalent circuit for this amplifier.  We have been asked for the output resistance seen by the load.  To get this, we need to remove the load, set independent sources equal to zero, and apply a test source in place of the load.  We will apply a 1[V] voltage source.  For simplicity, we will also note that anything in series with the current source has no effect, and so will leave out the 220[] resistor.  We get the circuit that follows.
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Now, we just have a circuit to solve.  Let’s begin by finding ib.  Combining resistors in parallel, we can write that
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Solving, we get that
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Now, we can write KCL for the emitter terminal, and get
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Now, we can get the output resistance, which is
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