Microelectronics 2306

Tutorial 6
1. For Si p-n junction (Na = 1016cm-3, Nd = 1016cm-3) calculate: (a) the build-in potential, and (b) depletion width at room temperature. Could you call this junction as p+-n?
2. For the above junction with an area of 0.2cm2, p- and n- regions are of 5 and 100µm long, respectively, (a) investigate whether this is a long diode or short diode. Also calculate (b) the reverse saturation current, and (c) the forward current at flatband voltage condition at room temperature. Note that 
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3. Discuss briefly the major differences between MS diodes and pn junction diodes.

4. The capacitance (C) of a reverse-biased abrupt Si p+n junction has been measured as a function of the reverse bias voltage, Vr, The pn junction cross-sectional area is 500µm×500µm. (a) By plotting 
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  versus Vr, discuss how you can obtain the built-in potential, Vo, and the donor concentration, Nd, in the n-region. (b) If the slope of a given set of C-V measured data plotted in the form of 
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 versus Vr is found to be 3.776×1020F-2V-1, and knowing that εs = 11.9 for Si, find the donor concentration in the n-type region.
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