Homework #1 for Semiconductor Optoelectronics Devices
due on 12/01/2009

1. Approximately illustrate the following characteristics for a pn junction:
(a) the depletion region (hint: positive and negative ionized impurity are formed on which side (p or n side)?) without applying any external bias voltage
(b) the direction of the built-in electrical field in the depletion region without applying any external bias voltage

(c) how the width of the depletion region and the built-in electrical field change with applying forward-bias and reverse-bias voltages respectively

2. Describe why the maximum photo/electric conversion efficiency can reach only ~28 % for a silicon solar cell. 

      Hint: explain it from 2 aspects: (a) the spectrum of sun light using Fig 14.xx
                                                         (b) the energy band of Si 

3. If an engineer is designing a LED to emit a red light with wavelength of 0.7 um, 

      using GaAs1-xPx material. According to Fig. 9.6, what fraction of x should be chosen to meet the desired wavelength? 
