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Winter 2017
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Assume 1T=300K and the substrate is silicon
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1. (a) Consider a pn junction with uniformly doped n and p region as shown
below. What are the built-in potential and the depletion with at 300K? (12

points)
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(b) If the size (cross-section) of the pn diode, A=107%cm?, and is put into the
following circuit, what is Iy at 300K? (12 points)
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2) Consider the following bipolar transistor (the collector length is 2pum)
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a) What is the neutral base width of the device with the DC biases as

indicated? (12 points) . 5 r":' 4
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¢) What are the common base current gain@ld the common emitter
current gaihese biases? (12 points
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(e) What are the Early Voltage and the base transit time of this transistor at

these biases? (12 points)
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3 (a) For the transistor in (2) if we want to while maintaining the same current
gain, f,, but with the&e_vv_ui_tﬂ_(m_gtglm_rg&al) reduced to 0.06um, what is
the new base doping concentration assuming the same mmorlty carrier (m
electron) mobility? {s‘ame biases as in (2)?14 points)
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(b) What are the Early Voltage and the base transit time for the case in 3(a)?
Discuss. (12 points)
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