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Assume T=300K and the substrate is silicon
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a) What is the neutral base width of the device with the DC biases as
indicated? (10 points)
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b) What are the values of I, I, and I5? (10 points)
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¢) What are the common base current gain, &, and the common emitter
current gain, 3,7 (12 points)
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d) What is the Early Voltage of this transistor at these biases? (10 points)
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2 (a) If we want to increase the S, of the transistor in (1) by 50% by increasing
the emitter width, while keeping everything else the same, what is the new
(metallurgical) emitter width? (12 points)
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(b) For the transistor in (1) if we want to increase the Early voltage by 25%

while maintaining the same current gain, B what is the new base doping

concentration and the base width assuming the same minority carrier (i.e
electron) mobility? (12 points)
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(C) Do the same as in (b) if the minority carrier (i.e. electron) mobility is
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(4) How does the the cutoff frequency for the transistor in 2(c) compared to
that in (1) (12 points)
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