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Junctions

Explain qualitatively the I-V curve of an ideal diode using the band energy 

diagram (i.e. you should be able to explain the current saturation on one side of 

the curve and the monotonous increase of current on the other side).

1.

Consider a metal−p-type-semiconductor junction. If φm and φs are the work 

functions of the metal and semiconductor, respectively:

a.Sketch the band energy diagram of the junction for both, the unbiased and 

biased cases.

b. Calculate the majority-carriers current through the junction when forward and 

reversed biased.

Consider both cases, φm > φs and φm < φs. For which of the two the contact is 

ohmic?
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Junction
6.

Figure 1 represents the band diagram of a p- and a n-doped semiconductors showing their Fermi 

energies. Figure 2 shows the band diagram resulting from creating a junction with the two 

semiconductors. Finally, Figure 3 shows the carriers densities once the junction is formed. You 

have to write an interactive program (you can use any software you want) that reproduces those 

figures in the correct scale. The input parameters will be the energy gap, in eV, of the 

semiconductor (Eg), the effective masses, in multiples of me, of the carriers (mh*, me*), the 

concentrations, in cm-3, of impurities (NA, ND), and the applied voltage (V), in volts. Be sure that 

your program also accepts negative voltages. Express the distances in nm. Check your results for Si

and Ge.
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