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ANSWER ALL QUESTIONS

	

1. Show that the resistance of the wire with diameter D is 8 times the resistance of the wire with twice the diameter. 
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2. Describe how the formation of bands occurs as isolated atoms are brought together to form a crystal structure.					[8]

3. 	With respect to the Fermi energy level, how does the size of the band gap vary according to N type or P type donor impurities				[8]
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Calculate the conductivity of intrinsic silicon
at 80°C.

At temperatures near room temperature,
the temperature dependence of the con-
ductivity for intrinsic germanium is found
to equal

T ( Fs ) 18.36)
o= xp| ~2r (18.36)
where C is a temperature-independent con-
stant and 7 is in Kelvins. Using Equation
18.36, calculate the intrinsic electrical con-
ductivity of germanium at 175°C.

Using Equation 18.36 and the results of
Problem 18.33, determine the temperature
at which the electrical conductivity of
intrinsic germanium is 40 (Q-m) .
Estimate the temperature at which GaAs
has an electrical conductivity of 1.6 x 1073
(Q-m)~" assuming the temperature depend-
ence for o of Equation 18.36.The data shown
in Table 18.3 might prove helpful.

Compare the temperature dependence of
the conductivity for metals and intrinsic
semiconductors. Briefly explain the differ-
ence in behavior.
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