ECE 162B – Homework #5		HALL EFFECT  P-N JUNCTON SEMICONDUCTORS

Due March 2,  2011 in class
____________________________________________________________________________________
Read Chapter 8 and start Chapter 9 in Solymar and Walsh 

1. Do Problem 8.9 in Solymar and Walsh




2.	Consider a Hall Sample of Silicon of Length L=0.1cm and Width W=0.01cm, and thickness of 0.001cm.  Assume also that x=1.0mA, Vx =12.5volts and Bz=500gauss=0.05Tesla.  
	The sample is doped with 1E16cm-3 acceptors and 3E+15cm-3 donors.

	Calculate the Hall Voltage (Magnitude and sign) and the mobility of the carriers in the samples at 300K.









3. Consider an n+-p diode fabricated from GaAs shown below, and given ni=2E+6cm-3 at 300K, and Eg=1.4eV.

Given that the Donor density is 1E+17cm-3 and acceptor density is 1E+16cm-3 in the n+ and p-material, respectively.

i. Calculate the built-in voltage and depletion width of the junction given that the permittivity of GaAs is 13.1.

ii. Sketch the band diagram, charge density distribution, and electric field including approximate depletion widths.





		Nd= 1E+17cm-3        Na=1E+16cm-3
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