EE 121B Mid-term Examination
Spring 2010

Name

Open Book
Assume T=300K and the substrate is silicon



1) Consider the following bipolar transistor
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a) What is the neutral base width of the device with the DC biases as
indicated? (5 points) |
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b) What is the values of I, I, and Ip? (15 points)
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¢) What are the base transport factor, ar and the emitter injection efficiency,
v? (15 points)
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d) What are the common base current gain, a, and the common emitter
current gain, £,? (10 points)
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(e) (Bonus question) if Vg is 0.5V, that is Base-Collector junction is forward
biased at 0.25V, what are I, I, and I3? Discussed. (20 points)
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2 (a) For the transistor in (1) if we want to reduce the neutral base width by
25% while maintaining the same current gain, £,, what is the new base
doping concentration, assuming the same minority carrier (i.e. electron)
mobility? (15 points)
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{b) Do the same as in (a) if the minority carrier (i.e. electron) mobility is

« Lo 22 (10 points)
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(c) List two advantages and and 2 disadvantages of this transistor (2b)
compared to that in (1) (10 points)
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(3) (a)The maximum voltage gain a BJT is capable of is given by g,,ryu:
(EE151A). Show that g,r,.is to first order given by
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where V4 is the early voltage and V7 is the thermal voltage, k77/4. (8
points)
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(b) What is the maximum voltage gain of the transistor in (1) (12 points)
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